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Abstract

Background
Family caregivers are recognised as part of the unit of care in supportive and palliative oncology, yet
caregiver distress arising during active anticancer treatment remains poorly characterised. We evaluated
caregiver burden and clinical anxiety among family caregivers attending an outpatient chemotherapy unit
and identified their independent correlates.

Methods
Cross-sectional observational study at a tertiary comprehensive oncology centre in İzmir, Türkiye,
between October 2025 and May 2026. Adult primary informal caregivers of patients receiving active
cytotoxic chemotherapy were screened consecutively in outpatient chemotherapy waiting units. Burden
was measured with the Zarit Burden Interview and anxiety with the 21-item Beck Anxiety Inventory, both
validated in Turkish. Bivariate analyses used Spearman correlation, Mann–Whitney U and Kruskal–Wallis
tests, and two multivariable linear regression models identified independent correlates of burden and
anxiety. Reporting follows the STROBE statement.

Results
Of 634 caregivers invited, 494 (77.9%) returned complete questionnaires and were analysed (55.9%
female; mean age 46.32 ± 13.64 years). Mean burden score was 22.62 ± 16.04 and mean anxiety score
11.78 ± 10.65; the two were strongly correlated (ρ = 0.652, p < 0.001). Cumulative chemotherapy
exposure was the strongest independent correlate of both burden (B = 3.876, 95% CI 2.92 to 4.83, p < 
0.001) and anxiety (B = 2.318, 95% CI 1.64 to 2.99, p < 0.001). Having an active social support network
was independently associated with lower burden (B = − 5.948, 95% CI − 8.47 to − 3.43, p < 0.001). Male
sex was associated with lower anxiety than female sex (B = − 2.919, p = 0.001), whereas co-residence
with the patient (B = 2.436, p = 0.029) and more frequent acute hospitalisations (B = 0.830, p = 0.011)
were associated with higher anxiety. The models explained 29.0% and 19.1% of variance respectively.

Conclusions
Caregiver burden and anxiety tracked cumulative active treatment exposure more closely than time
elapsed since diagnosis. Social isolation, co-residence, female sex and frequent acute hospitalisations
marked a higher-risk caregiver profile. These cross-sectional associations are hypothesis-generating and
support routine caregiver distress screening in outpatient oncology as an early supportive and palliative
care intervention; prospective studies are required to establish causal pathways.
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Background
Despite substantial technological and pharmacological progress, cancer remains one of the most
pressing global public health challenges. The diagnosis and treatment of malignancy threaten not only
the patient’s physical integrity but also trigger a psychosocial crisis that extends across the immediate
social network. At the centre of that crisis are informal caregivers, often described in oncology practice
as the “hidden patients” [1, 2]. Assuming responsibility for a person with cancer entails a
multidimensional burden encompassing complex treatment schedules, symptom management, hospital
transportation and escalating financial strain [2, 13]. This chronic and demanding process frequently
leads caregivers to neglect their own physical and mental wellbeing, predisposing them to caregiver
burden and to psychiatric morbidity, predominantly clinical anxiety [13, 14].

Contemporary definitions of palliative care place the family caregiver within the unit of care alongside
the patient, and international guidance increasingly recommends that supportive and palliative care be
integrated early in the disease trajectory rather than reserved for the terminal phase [3, 17]. In practice,
however, caregiver-directed assessment and support are still concentrated in specialist palliative care
and end-of-life settings [16]. The outpatient chemotherapy unit is where most caregivers of patients with
cancer spend the greatest number of contact hours with the health system, and it therefore represents
an under-used point of access for identifying caregivers with unmet supportive and palliative care needs
long before referral to a specialist palliative service.

The period of active chemotherapy is one of the most dynamic, unpredictable and stressful phases of
the oncological trajectory. While patients are closely monitored for acute toxicity and treatment
response, their accompanying relatives are exposed to a high cognitive and emotional load within the
intense atmosphere of the waiting area [5]. Caregiver burden—frequently measured with the Zarit Burden
Interview [6], validated for the Turkish population [7]—and clinical anxiety—measured with the Beck
Anxiety Inventory [8], also validated in Turkish [9]—are closely linked to the sociodemographic
characteristics of both patients and caregivers [4, 15]. Studies examining the independent associations
of disease-specific clinical parameters, such as cumulative treatment exposure and acute
hospitalisation frequency, with caregiver psychological outcomes in large samples nevertheless remain
scarce [15, 16]. Structural factors including educational background, living arrangements and perceived
social support represent critical yet under-investigated domains for personalised supportive care [3, 16,
17].

To address these gaps, this study evaluated caregiver burden and anxiety among relatives of patients
undergoing active chemotherapy, examined the correlation between these two constructs, and analysed
the independent cross-sectional associations of sociodemographic and disease-specific clinical
variables using culturally validated instruments [7, 9]. Given the cross-sectional design, the study does
not aim to establish causal directionality; rather, we hypothesised that active clinical treatment
milestones and structural support systems would show stronger independent associations with
caregiver distress than baseline chronological or socioeconomic variables.
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Methods

Study design and setting
This cross-sectional observational study was conducted at İzmir City Hospital, a tertiary comprehensive
oncology centre in İzmir, Türkiye. Data collection ran from October 2025 to May 2026 in outpatient
chemotherapy waiting units.

Participants
Adult informal caregivers accompanying patients receiving active cytotoxic chemotherapy were
screened consecutively. Inclusion criteria were: age ≥ 18 years; literacy in Turkish; voluntary participation;
acting as the primary informal caregiver for at least 1 month; and accompanying a patient receiving
active cytotoxic chemotherapy. Exclusion criteria were a known history of major psychiatric disorder,
severe cognitive impairment, or neurodegenerative disease.

Of 634 caregivers invited, 140 (22.1%) were excluded because of incomplete data: incomplete
demographic profile (n = 62), missing Zarit Burden Interview items (n = 48) and missing Beck Anxiety
Inventory items (n = 30). Final analyses were restricted to the 494 caregivers with complete
questionnaires. A complete-case approach was adopted to preserve internal validity and to avoid
potential imputation bias. Participant flow is shown in Fig. 1.

Data collection instruments
Data were gathered using a sociodemographic and clinical form together with two validated scales
(Additional file 1).

Sociodemographic and clinical form
This form captured caregiver data (age, sex, marital status, education, monthly income, co-residence,
secondary dependents, mode of hospital transportation and relationship to the patient). Perceived social
support was captured as a binary variable using a single dichotomous item (Yes/No) asking whether the
caregiver routinely received active practical assistance from other family members or friends. This
single-item approach was adopted to minimise respondent burden in the time-constrained environment
of the waiting area. Patient variables comprised age, sex, primary cancer type, caregiving duration,
chemotherapy frequency, cumulative chemotherapy exposure and the number of cancer-related
hospitalisations.

Zarit Burden Interview
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Caregiver burden was quantified using the 19-item Zarit Burden Interview [6], culturally validated for the
Turkish population [7]. Items are scored on a 5-point Likert scale (0 = never to 4 = nearly always); total
scores range from 0 to 76.

Beck Anxiety Inventory
Caregiver anxiety severity was assessed with the 21-item Beck Anxiety Inventory [8], validated in Turkish
[9]. Items are rated on a 4-point Likert scale (0 = not at all to 3 = severely); total scores range from 0 to
63.

Statistical analysis
Analyses were performed in Python 3.11 using pandas, numpy, scipy.stats and statsmodels. The
Kolmogorov–Smirnov test indicated non-normal distributions for both burden (D = 0.115, p < 0.001) and
anxiety (D = 0.141, p < 0.001) scores, and non-parametric methods were therefore used for bivariate
analyses.

Bivariate associations were assessed using Spearman’s rank correlation for continuous and ordinal
variables, the Mann–Whitney U test for binary group comparisons, and the Kruskal–Wallis H test for
multi-category variables. To identify independent correlates of caregiver distress, two separate
multivariable linear regression models were fitted with total burden and total anxiety scores as
dependent variables. Both models simultaneously included caregiver sex, caregiver age, marital status,
caregiver education (entered as an ordinal trend, 1–4, with master’s and PhD collapsed into a single
postgraduate category because of small cell sizes), monthly income (entered as an ordinal trend, 1–6),
co-residence with the patient, perceived social support, patient age, caregiving duration since diagnosis,
cumulative chemotherapy exposure and number of acute cancer-related hospitalisations. All covariates
showed a variance inflation factor below 2.0, indicating no problematic multicollinearity.

For social support, the reference category was the absence of an active support network; for sex, the
reference category was female. Unstandardised regression coefficients (B) with 95% confidence
intervals are reported throughout. Statistical significance was set at two-tailed p < 0.05.

Reporting
The manuscript was prepared in accordance with the STROBE reporting guideline for cross-sectional
studies. The completed checklist is provided as Additional file 3.

Results
Sociodemographic and clinical characteristics

Baseline characteristics are shown in Table 1 and in Figs. 2 and 3. Mean caregiver age was 46.32 ±
13.64 years (range 18–75); 276 (55.9%) were women and 218 (44.1%) men. Most were married (n = 379,
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76.7%), and 424 (85.8%) were first-degree relatives or spouses of the patient. Regarding education, 185
(37.4%) had primary school education, 175 (35.4%) had completed high school, 122 (24.7%) held a
university degree, and 12 (2.4%) held a postgraduate qualification (master’s n = 10; PhD n = 2). Because
of the small postgraduate cell size, master’s and PhD were collapsed into a single postgraduate category
for regression purposes, giving a four-level ordinal education variable. Monthly income at the level of the
minimum wage was reported by 310 (62.8%) caregivers.

Mean patient age was 61.22 ± 11.10 years (range 26–84); 271 (54.9%) were women. Most caregivers
lived with the patient (n = 396, 80.2%). A private vehicle was the predominant mode of transport to
hospital (n = 305, 61.7%)

Caregiving profile

Over half of the caregivers performed caregiving tasks entirely alone (n = 255, 51.6%), while 239 (48.4%)
reported receiving external assistance (Fig. 4a). Mean caregiving duration since diagnosis was 12.39 ±
19.65 months. The most common chemotherapy schedule was every 14 days (n = 244, 49.4%). Half of
the patients had a cumulative chemotherapy exposure of 0–3 months (n = 250, 50.6%), whereas 99
(20.0%) had been treated for 12 months or longer. Acute cancer-related hospitalisation was absent in
178 (36.0%) patients, while 37 (7.5%) had experienced five or more hospitalisations. 

Primary oncological diagnoses are presented in Table 2. Colon cancer was the most common (n = 121,
24.5%), followed by breast cancer (n = 94, 19.0%) and lung cancer (n = 66, 13.4%). 

Scale descriptive statistics

Burden scores averaged 22.62 ± 16.04 (median 18.0). Anxiety scores averaged 11.78 ± 10.65 (median
9.0; range 0–63). Both distributions deviated significantly from normality (Kolmogorov–Smirnov: burden
D = 0.115, p < 0.001; anxiety D = 0.141, p < 0.001).

Bivariate associations

Caregiving duration was positively correlated with burden (ρ = 0.380, p < 0.001) and anxiety (ρ = 0.285, p
< 0.001). Cumulative chemotherapy exposure showed stronger associations with burden (ρ = 0.463, p <
0.001) and anxiety (ρ = 0.375, p < 0.001). Cancer-related hospitalisation frequency correlated positively
with burden (ρ = 0.252, p < 0.001) and anxiety (ρ = 0.248, p < 0.001). Burden and anxiety scores were
strongly correlated with each other (ρ = 0.652, p < 0.001). Bivariate findings are summarised in the
correlation heatmap (Fig. 5). 

Group comparisons

Caregivers without external social support reported significantly higher burden (25.66 ± 17.06 vs 19.36 ±
14.20; U = 23,987.5, p < 0.001) and higher anxiety (12.80 ± 10.93 vs 10.69 ± 10.26; U = 26,625.5, p =
0.015). Co-residence was associated with higher anxiety scores (12.21 ± 10.73 vs 10.03 ± 10.21; U =
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21,882.0, p = 0.049). Caregiver sex showed no univariate association with either scale (burden p = 0.746;
anxiety p = 0.201). Transport modality (private vehicle, n = 305, 61.7%, vs other modalities, n = 189,
38.3%) was not associated with anxiety (11.96 ± 10.38 vs 11.48 ± 11.11; U = 30,411.0, p = 0.303) or
burden (23.38 ± 16.09 vs 21.39 ± 15.91; U = 31,160.5, p = 0.129) in univariate analysis. Caregiver
education was associated with burden (Kruskal–Wallis H = 10.30, p = 0.035 across the five original
categories), with university-educated caregivers reporting the highest scores (26.36 ± 16.64) and primary
school graduates the lowest (20.80 ± 15.99); education was not associated with anxiety (Kruskal–Wallis
H = 3.58, p = 0.466). Cumulative chemotherapy exposure showed strong group differences for both
burden (H = 110.40, p < 0.001) and anxiety (H = 73.53, p < 0.001), with burden scores rising
systematically from 16.09 ± 12.34 in the 0–3 month group to 33.35 ± 16.49 in the ≥ 12 month group.

Independent correlates of caregiver burden

The burden model was statistically significant (F(11,482) = 17.92, p < 0.001) and explained 29.0% of the
variance (R² = 0.290, adjusted R² = 0.274). Cumulative chemotherapy exposure showed the strongest
association (B = 3.878, 95% CI 2.93 to 4.83, p < 0.001). Having an active social support network was
independently associated with lower burden scores (B = −5.958, 95% CI −8.48 to −3.44, p < 0.001). A
higher hospitalisation count (B = 1.461, 95% CI 0.56 to 2.36, p = 0.002), older patient age (B = 0.177, 95%
CI 0.06 to 0.30, p = 0.003) and higher caregiver educational attainment (B = 2.324, 95% CI 0.65 to 4.00, p
= 0.007) were also independently associated with higher burden (Table 3; Fig. 6). 

Independent correlates of caregiver anxiety

The anxiety model was statistically significant (F(11,482) = 10.31, p < 0.001) and explained 19.1% of the
variance (R² = 0.191, adjusted R² = 0.172). Cumulative chemotherapy exposure remained the strongest
correlate (B = 2.317, 95% CI 1.64 to 2.99, p < 0.001). Male sex was independently associated with lower
anxiety scores than female sex (B = −2.923, 95% CI −4.73 to −1.12, p = 0.002). Co-residence with the
patient (B = 2.426, 95% CI 0.23 to 4.62, p = 0.030) and hospitalisation frequency (B = 0.831, 95% CI 0.19
to 1.47, p = 0.011) were also independently associated with higher anxiety (Table 3; Fig. 6). Having an
active social support network was associated with lower anxiety in univariate analysis (12.80 ± 10.93 vs
10.69 ± 10.26; U = 26,625.5, p = 0.015) but this association was substantially attenuated and no longer
significant once cumulative chemotherapy exposure was included in the model (B = −1.197, 95% CI
−2.99 to 0.59, p = 0.189), consistent with caregivers of patients on longer cumulative treatment being
somewhat less likely to report an active support network (Spearman ρ = −0.109, p = 0.015). 

Secondary household dependents (present in 81 caregivers, 16.4%) were not associated with burden
(25.33 ± 18.02 vs 22.08 ± 15.59; U = 18,373.5, p = 0.161) or anxiety (12.93 ± 10.58 vs 11.55 ± 10.67; U =
18,292.0, p = 0.182) in univariate analysis and were not included in the multivariable models.

Individual scale items and the full correlation matrices are provided in Additional file 2.

Table 1 Sociodemographic and clinical characteristics of caregivers and patients (N = 494)
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Characteristic n (%) or mean ± SD

Caregiver  

Age, years 46.32 ± 13.64 (range 18–75)

Female 276 (55.9)

Male 218 (44.1)

Married 379 (76.7)

First-degree relative or spouse of patient 424 (85.8)

Education: primary school 185 (37.4)

Education: high school 175 (35.4)

Education: university 122 (24.7)

Education: postgraduate (master’s or PhD) 12 (2.4)

Monthly income: minimum wage 310 (62.8)

Monthly income: 1–2 × minimum wage 110 (22.3)

Monthly income: 2–3 × minimum wage 52 (10.5)

Monthly income: 3–4 × minimum wage 5 (1.0)

Monthly income: 4–5 × minimum wage 6 (1.2)

Monthly income: > 5 × minimum wage 11 (2.2)

Patient  

Age, years 61.22 ± 11.10 (range 26–84)

Female 271 (54.9)

Caregiving context  

Co-resident with patient 396 (80.2)

Private vehicle as main transport 305 (61.7)

Caregiving alone, without external assistance 255 (51.6)

Receiving external assistance 239 (48.4)

Caregiving duration since diagnosis, months 12.39 ± 19.65

Chemotherapy every 14 days 244 (49.4)

Cumulative chemotherapy exposure 0–3 months 250 (50.6)

Cumulative chemotherapy exposure ≥ 12 months 99 (20.0)
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Characteristic n (%) or mean ± SD

No acute cancer-related hospitalisation 178 (36.0)

≥ 5 acute cancer-related hospitalisations 37 (7.5)

Caregiving context  

Co-resident with patient 396 (80.2)

Private vehicle as main transport 305 (61.7)

Caregiving alone, without external assistance 255 (51.6)

Receiving external assistance 239 (48.4)

Caregiving duration since diagnosis, months 12.39 ± 19.65

Chemotherapy every 14 days 244 (49.4)

Cumulative chemotherapy exposure 0–3 months 250 (50.6)

Cumulative chemotherapy exposure ≥ 12 months 99 (20.0)

No acute cancer-related hospitalisation 178 (36.0)

≥ 5 acute cancer-related hospitalisations 37 (7.5)

 Table 2 Primary oncological diagnoses of patients (N = 494)

Cancer type n %

Colon cancer 121 24.5

Breast cancer 94 19.0

Lung cancer 66 13.4

Ovarian cancer 40 8.1

Gastric cancer 27 5.5

Pancreatic cancer 25 5.1

Endometrial cancer 24 4.9

Cervical cancer 20 4.0

Rectal cancer 15 3.0

Prostate cancer 11 2.2

Other malignanciesa 51 10.3

Total 494 100.0
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aOther malignancies (n = 51): renal cell carcinoma (7), hepatocellular carcinoma (6), lymphoma (5),
bladder cancer (5), brain tumours (4), cholangiocarcinoma (3), laryngeal cancer (3), multiple myeloma
(3), vulvar cancer (3), mesothelioma (2), nasopharyngeal carcinoma (2), gallbladder cancer (2), biliary
tract cancer (2), testicular cancer (2), oesophageal cancer (2).

Table 3 Multivariable linear regression models for caregiver burden and caregiver anxiety (N = 494)

Covariate Burden: B (95% CI) Burden:
p

Anxiety: B (95% CI) Anxiety:
p

Male sex (ref: female) −1.962 (−4.51 to 0.58) 0.131 −2.919 (−4.73 to
−1.11)

0.001

Caregiver age −0.096 (−0.20 to 0.01) 0.069 0.034 (−0.04 to 0.11) 0.372

Married (ref: single) 1.535 (−1.52 to 4.59) 0.325 0.165 (−2.00 to 2.33) 0.881

Caregiver education
(ordinal trend)

2.236 (0.58 to 3.89) 0.008 −0.189 (−1.36 to 0.98) 0.751

Monthly income (ordinal
trend)

−0.373 (−1.66 to 0.92) 0.570 0.437 (−0.48 to 1.35) 0.348

Co-residence with
patient

2.772 (−0.32 to 5.87) 0.079 2.436 (0.24 to 4.63) 0.029

Active social support
network (ref: absent)

−5.948 (−8.47 to
−3.43)

< 0.001 −1.190 (−2.98 to 0.60) 0.192

Patient age 0.178 (0.06 to 0.30) 0.003 0.055 (−0.03 to 0.14) 0.197

Caregiving duration
since diagnosis

0.006 (−0.07 to 0.08) 0.881 −0.015 (−0.07 to 0.04) 0.580

Cumulative
chemotherapy exposure

3.876 (2.92 to 4.83) < 0.001 2.318 (1.64 to 2.99) < 0.001

Acute hospitalisation
count

1.457 (0.56 to 2.36) 0.001 0.830 (0.19 to 1.47) 0.011

Model fit F(11,482) = 17.88; R² =
0.290; adjusted R² =
0.274

  F(11,482) = 10.32; R² =
0.191; adjusted R² =
0.172

 

Discussion
In a large sample of family caregivers attending an outpatient chemotherapy unit, caregiver burden and
clinical anxiety were strongly co-occurring, with a robust correlation between the two instruments (ρ =
0.652, p < 0.001). Cumulative active chemotherapy exposure was the strongest independent correlate of
both elevated burden (B = 3.878) and elevated anxiety (B = 2.317) in multivariable models. Having an
active social support network was independently associated with approximately six fewer burden score
units; the corresponding univariate association with anxiety did not persist once cumulative
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chemotherapy exposure was accounted for, suggesting the crude anxiety association was partly
confounded by treatment exposure. Female sex, co-residence and more frequent hospitalisations were
independently associated with elevated anxiety. Higher caregiver educational attainment was associated
with greater burden but not with anxiety, while monthly income showed no significant association with
either outcome.

The principal strength of this study is its large, consecutively assembled complete-case sample (N =
494), which permitted stable multivariable estimates across a substantial covariate set. The use of
culturally validated Turkish instruments [7, 9] and adherence to STROBE reporting standards further
support methodological rigour. Important limitations must nevertheless be acknowledged. The cross-
sectional design is the most fundamental constraint: all reported associations are cross-sectional,
causal direction cannot be established, and reverse causality cannot be excluded—caregivers with higher
baseline distress may, for example, disproportionately accompany patients in more intensive treatment
phases. Perceived social support was captured with a single binary item, which limits the depth of
characterisation relative to validated multidimensional instruments [19]. The exclusion of 22.1% of
caregivers because of incomplete questionnaires and recruitment from a single centre may introduce
selection bias and limit generalisability. Clinical variables including tumour stage, performance status
and line of therapy were not captured, which is likely to account for a substantial proportion of the
unexplained variance (R² = 0.290 and 0.191) and which also prevents us from distinguishing caregivers
of patients receiving treatment with curative intent from those supporting patients on palliative-intent
systemic therapy.

Our finding that cumulative chemotherapy exposure was more strongly associated with caregiver
distress than overall caregiving duration since diagnosis aligns with prior work suggesting that
adaptation to long-term caregiving may be disrupted by the cyclical toxicity and clinical uncertainty of
active treatment [4, 15]. The protective association of social support is consistent with the broader
supportive care literature [3, 17], although our binary operationalisation is considerably less rigorous than
validated instruments such as the Multidimensional Scale of Perceived Social Support [19]. The
association between co-residence and anxiety corroborates findings from chemotherapy caregiver
studies in which around-the-clock exposure to treatment-related suffering sustains hypervigilance [5, 15].
The higher burden reported by university-educated caregivers is consistent with observations of role
conflict and time scarcity among informal carers who remain in employment [11, 18], although we did
not measure occupational status or health literacy directly. The absence of an association between
monthly income and either scale is consistent with evidence that the psychological burden of cancer
caregiving is not straightforwardly moderated by household financial standing [12, 13].

These cross-sectional associations, while not establishing causal pathways, carry preliminary clinical
relevance for supportive and palliative care delivery. The emerging risk profile—socially isolated, female
caregivers co-residing with patients receiving extended chemotherapy regimens and experiencing
frequent acute hospitalisations—provides an empirically informed basis for targeting limited psycho-
oncology and palliative care resources within the outpatient chemotherapy setting [1, 5]. Oncology
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centres may benefit from integrating systematic caregiver distress screening into these environments,
with particular attention to cumulative treatment exposure as a trigger for escalation of support and,
where appropriate, for referral to specialist palliative care. Transport modality showed no significant
univariate association with anxiety or burden and was not entered into the multivariable models;
socioeconomic vulnerability and commuting burden nevertheless merit further investigation with more
granular exposure measures as targets for institutional support programmes [10].

Several questions warrant prospective investigation. First, longitudinal cohort studies are needed to
model the temporal trajectory of caregiver distress across distinct phases of the chemotherapy cycle,
and to establish whether cumulative treatment exposure drives distress escalation or whether pre-
existing distress selects for more intensive treatment contexts. Second, future studies should
incorporate validated multidimensional social support instruments [19] alongside tumour stage,
performance status and treatment intent. Third, interventional studies are required to evaluate structured
supportive care pathways—including peer support, psychoeducation and logistical assistance—tailored
to the risk correlates identified here. Finally, multicentre studies across different sociocultural and health
system contexts are needed to test the generalisability of these findings beyond the present single-
centre Turkish sample.

Conclusions
In this cross-sectional sample of 494 family caregivers attending an outpatient chemotherapy unit,
caregiver burden and anxiety were more strongly associated with cumulative cytotoxic treatment
exposure than with time elapsed since diagnosis. Social isolation emerged as an independent correlate
of caregiver burden, while co-residence, female sex and frequent acute hospitalisations were
independently associated with caregiver anxiety. These associations do not establish causal pathways,
but they offer a preliminary, empirically informed framework for prioritising caregiver distress screening
and supportive and palliative care resources for high-risk caregivers in the outpatient oncology setting,
pending confirmatory prospective research.
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Figure 1

STROBE flow diagram of participant screening, exclusions and final complete-case analysis (N = 494).
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Figure 2

Distribution of caregiver sociodemographic characteristics: (a) age; (b) sex; (c) marital status; (d)
educational background; (e) monthly baseline income; (f) relationship to the patient.
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Figure 3

Demographic and logistical profile of the patient cohort: (a) age range; (b) sex; (c) co-residence
arrangements; (d) main mode of hospital transport.
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Figure 4

Clinical attributes of patient–caregiver dyads: (a) active social support networks; (b) secondary
household dependents; (c) caregiving duration since diagnosis; (d) chemotherapy scheduling frequency;
(e) cumulative chemotherapy exposure groups; (f) frequency of acute cancer-related hospitalisations.
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Figure 5

Spearman rank correlation heatmap across psychometric instruments, continuous sociodemographic
variables and acute morbidity parameters.
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Figure 6

Multivariable linear regression models identifying independent correlates of: total caregiver burden
scores; total caregiver anxiety scores. Error bars represent 95% confidence intervals.
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