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Abstract

Home-based chemotherapy via port catheters offers logistical and potential psychological benefits but may pose unique
challenges for patients undergoing prolonged regimens such as mFOLFOX6. Evidence on the association between home-
based infusion and anxiety, quality of life, and healthcare use in gastrointestinal (GI) cancer patients remains limited. In
this prospective study, 190 GI cancer patients scheduled for adjuvant mFOLFOX6 were enrolled between July 2020 and
December 2024. Patients chose either home-based port infusion (n=94) or hospital-based peripheral infusion (n=96). Anxi-
ety was assessed using the State-Trait Anxiety Inventory (STAI-1 and STAI-2), and quality of life via EORTC QLQ-C30 at
baseline, after six cycles (~3 months), and after 12 cycles (~6 months). Treatment-related toxicities and emergency visits
were recorded. Logistic regression identified factors associated with high anxiety, low quality of life, and emergency visits.
Baseline characteristics were similar between groups except for younger age in the home-based group, which lost signifi-
cance after Bonferroni correction. After six cycles, home-based patients showed significantly higher state and trait anxiety
than hospital-based patients (p <0.001), though differences diminished by 12 cycles. Home-based patients also reported
worse dyspnea, pain, fatigue, and nausea/vomiting after six cycles, with most symptoms improving later. Emergency visits
without organic pathology were more frequent in the home-based group (32% vs. 13%, p=0.002), although this difference
did not remain statistically significant after Bonferroni correction. Multivariable analysis identified home-based infusion,
living alone, social inactivity, shorter treatment duration, and low quality of life as independent factors associated with high
state anxiety. Similar factors were associated with high trait anxiety, low quality of life, and emergency visits. Home-based
port infusion for mFOLFOXG®6 is associated with transient increases in anxiety and impairments in quality of life early in
treatment, which diminished by the end of treatment. Psychosocial support and close follow-up may help reduce anxiety and
unnecessary emergency visits, particularly for socially isolated patients. Further randomized studies are warranted.
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Introduction

In recent years, home-based chemotherapy has gained
increasing prominence in oncology owing to its potential to
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Among systemic treatment options for gastrointestinal
(GI) malignancies, the modified FOLFOX6 (mFOLFOX6)
regimen, comprising oxaliplatin, 5-fluorouracil (5-FU), and
leucovorin, remains a cornerstone therapy in neoadjuvant,
adjuvant, and metastatic settings, particularly for gastroin-
testinal tract cancers [3—7]. Nevertheless, the mFOLFOX6
regimen requires a 46-h continuous infusion, which intro-
duces logistical challenges that may affect both patients
and healthcare systems [8, 9]. Consequently, as in many
healthcare systems worldwide, the use of implantable
venous port systems has become increasingly common,
despite variations in clinical practice related to institutional
resources, technical infrastructure, and patient-related fac-
tors. In Tiirkiye, implantable port catheters are commonly
used in patients requiring long-term intravenous chemo-
therapy, particularly in those receiving multi-cycle regi-
mens such as mFOLFOX, although nationwide prevalence
data are limited [10].

In clinical practice, chemotherapy may be administered
via peripheral venous access or implantable port systems,
each with distinct advantages and limitations. Peripheral
access is generally suitable for short-term treatment but is
associated with higher risks of phlebitis, extravasation, and
repeated venipuncture. In contrast, implantable ports pro-
vide reliable long-term vascular access and facilitate the safe
administration of vesicant agents and prolonged infusions.
However, port implantation is an invasive procedure and
carries risks such as infection, thrombosis, and mechanical
complications, underscoring the need for appropriate patient
selection and standardized management protocols [11-15].

Several studies have demonstrated the feasibility and
safety of home-based chemotherapy delivered via implant-
able ports, reporting reductions in hospital stays, healthcare
costs, and comparable treatment efficacy relative to inpatient
administration [10-14]. Nonetheless, evidence regarding the
psychological impact, adherence to treatment, and complica-
tion profiles of home-based chemotherapy, particularly for
prolonged infusion regimens such as mFOLFOX6, remains
limited and inconsistent [1, 14, 15].

Anxiety and health-related quality of life (HRQoL) are
increasingly recognized as key patient-centered outcomes
in oncology. Reported rates of clinically significant anxiety
among patients receiving chemotherapy range from 30 to
50%, influenced by disease characteristics, treatment setting,
and individual coping capacity [15]. Home-based chemo-
therapy may alleviate anxiety by reducing hospital visits and
promoting a sense of normalcy, yet it may also heighten
psychological distress due to reduced medical supervision,
uncertainty in symptom interpretation, and responsibility for
self-management. These factors may contribute to increased
emergency department utilization, particularly when patients
are uncertain about the severity of treatment-related symp-
toms or device-related complications [15-17].
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Home-based chemotherapy in gastrointestinal cancers
generally refers to the administration of prolonged intrave-
nous infusion therapies outside the hospital setting, most
commonly facilitated by implantable venous port catheter
systems and ambulatory infusion pumps. This approach
allows patients to receive continuous chemotherapy infu-
sions at home after initial hospital-based administration,
thereby reducing inpatient stay while maintaining treat-
ment continuity. Accordingly, the prolonged nature of the
mFOLFOX6 regimen further accentuates these challenges.
Managing a 46-h continuous infusion, whether at home or in
the hospital, can interfere with daily activities, disrupt sleep,
and impose logistical burdens related to device handling,
monitoring, and troubleshooting [18-20]. In the home set-
ting, limited access to immediate professional support may
intensify patient anxiety, whereas in-hospital administration
may impose psychological and practical burdens associated
with prolonged hospitalization. Collectively, these consid-
erations highlight the importance of structured education,
accessible clinical support, and individualized care strategies
to optimize patient experience and safety [20].

Therefore, this study aims to compare home-based port
infusion therapy with hospital-based infusion in patients
receiving adjuvant mFOLFOXG6 for gastrointestinal cancers,
focusing on differences in anxiety levels, health-related qual-
ity of life, treatment-related toxicities, and the frequency of
emergency department visits.

Methods
Study design and participants

This prospective observational study was conducted between
1 July 2020 and 30 June 2025. Patient recruitment was com-
pleted on 31 December 2024. All enrolled patients were sub-
sequently followed for completion of their planned treatment
courses and outcome assessments, including longitudinal eval-
uation of clinical parameters and patient-reported outcomes.
The follow-up period extended until 30 June 2025 to allow
sufficient time for completion of therapy and collection of
post-treatment data, including toxicity profiles, anxiety meas-
ures, quality-of-life assessments, and healthcare utilization.
The study protocol was approved by the Ethics Committee
of Mugla Sitki Kocman University Clinical Research Ethics
Commitee (Approval No. 200096/084, date: April 16, 2020)
and conducted in accordance with the Declaration of Helsinki.

Eligible participants were adult patients aged 18 years
or older who had been diagnosed with gastrointestinal (GI)
cancers, undergone surgical treatment, and were scheduled
to receive adjuvant mFOLFOX6 chemotherapy. Eligibility
assessment and study enrollment were performed after com-
pletion of surgical treatment and prior to initiation of the
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first cycle of adjuvant chemotherapy, ensuring that baseline
evaluations reflected pre-treatment status. Inclusion crite-
ria required sufficient cognitive function and the absence of
any impairments in language comprehension, perception, or
speech. Exclusion criteria comprised patients who discon-
tinued chemotherapy due to grade 3—4 toxicity, developed
significant cardiopulmonary or cerebrovascular comorbidi-
ties preventing treatment continuation, or experienced com-
plications related to the port catheter necessitating revision
or removal, including catheter malfunction, thrombosis,
infection, or abscess formation. All patients received com-
prehensive verbal and visual information regarding the study
objectives and procedures, and written informed consent was
obtained before enrollment.

The decision regarding port catheter placement was
entirely patient-driven following thorough education about
the potential advantages and risks of port use. Patients
who declined port catheter placement or for whom place-
ment was not feasible due to logistical challenges, such as
scheduling delays or time constraints, were assigned to the
hospital-based infusion group. Conversely, patients who
underwent successful port catheter insertion were treated
via home-based infusion therapy. Randomization was not
feasible because the decision regarding port catheter place-
ment involved patient preferences and ethical considerations,
given the invasive nature of the procedure. Accordingly,
the study was conducted as a non-randomized prospec-
tive observational design, and efforts were made to keep
the comparison groups as similar as possible in baseline
characteristics. This patient-driven allocation approach may
introduce selection bias, as treatment groups were not ran-
domly assigned.

The primary aim of the study was to compare anxiety
levels, quality of life, treatment-related toxicities, and the
frequency of emergency department visits between patients
receiving home-based versus hospital-based infusion of
adjuvant mFOLFOX6 therapy.

Data were collected prospectively using a combination of
patient interviews, structured questionnaires, and review of
medical records. Sociodemographic information and patient-
reported outcomes were obtained through face-to-face inter-
views conducted at predefined time points, while clinical
and treatment-related data were extracted from hospital
electronic medical records. This multimodal data collection
approach was used to ensure comprehensive and accurate
assessment of clinical characteristics, treatment exposure,
and patient-reported outcomes throughout the study period.

The following sociodemographic and clinical vari-
ables were systematically collected for all patients: gender
(female or male), age category (<65 years or > 65 years),
educational level (primary school, high school, university),
economic status (low, moderate, high), social activity sta-
tus (active or non-active), living arrangement (living alone

or living with others), smoking habits (present or absent),
alcohol consumption (present or absent), occupational status
(active or inactive), presence of comorbidities (yes or no),
insulin therapy (yes or no), stoma status (present or absent),
primary tumor localization (colorectal, gastric, pancreatic,
biliary tract, or esophageal), treatment period (3 months or
6 months), and the occurrence of emergency department
visits (yes or no). Occupational status and social activity
status were considered distinct variables to reflect different
dimensions of patients’ daily functioning. Occupational sta-
tus was defined as engagement in paid employment, whereas
social activity status referred to participation in social inter-
actions and activities outside the home, such as family or
community involvement. This distinction allowed for a more
comprehensive assessment of patients’ functional and psy-
chosocial characteristics, acknowledging that occupational
engagement and social participation may influence well-
being through different pathways.

In addition, key clinical characteristics relevant to treat-
ment course and outcomes were systematically recorded,
including tumor stage at diagnosis, type of surgical interven-
tion (curative resection with or without stoma formation),
and the mode of chemotherapy administration (home-based
infusion via port catheter or hospital-based peripheral infu-
sion). These variables were collected to account for potential
differences in disease burden, treatment complexity, and care
delivery that could influence treatment tolerance, symptom
burden, and healthcare utilization.

Sample size calculation

A formal sample size calculation was performed based on
a standard effect size assumption. Assuming a two-sided a
of 0.05, statistical power of 80%, and a standard effect size
(Cohen’s d) of 0.5 for the primary outcome (STAI score
difference between groups), the required sample size was
calculated as 64 patients per group. To account for possible
dropouts and missing data, all consecutive eligible patients
during the study period were included, resulting in 94 in
the home-based port infusion group and 96 in the hospital-
based infusion group. This enlarged sample size increased
the likelihood of detecting clinically meaningful differences.
However, as the study was observational, the power calcula-
tion was intended primarily for planning purposes.

Treatment protocol and follow-up

All patients were scheduled to receive 12 cycles of adjuvant
mFOLFOX6 chemotherapy, administered biweekly. The
mFOLFOX6 regimen consisted of oxaliplatin at a dose of
85 mg/m? intravenously on day 1, leucovorin 400 mg/m?
intravenously on day 1, followed by 5-fluorouracil (5-FU)
400 mg/m2 administered as an intravenous bolus, and
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2400 mg/mzas a continuous infusion over 46 h, repeated
every 14 days [21]. The planned duration of adjuvant
chemotherapy (3 or 6 months) was determined according to
established clinical guidelines and individual patient char-
acteristics, including tumor stage, pathological risk factors,
and overall clinical status. Accordingly, a planned treatment
duration of 3 months corresponded to six cycles of mFOL-
FOX6, whereas a 6-month duration consisted of 12 cycles.
Patients with lower-risk disease profiles generally received
shorter treatment courses, whereas extended treatment dura-
tion was favored for those with higher-risk features, in line
with contemporary oncologic practice. Treatment duration
decisions were made prior to therapy initiation and were
not modified based on interim study outcomes. However,
shorter treatment duration reflected clinical decisions related
to tolerability, toxicity, or patient preference rather than pre-
determined treatment allocation.

In both treatment groups, chemotherapy was initiated in
the hospital on day 1. The distinction between groups was
limited to the setting of the subsequent 46-h continuous infu-
sion, which was administered either at home via an ambu-
latory infusion pump through a port catheter or within the
hospital setting using peripheral venous access.

Anxiety and quality-of-life assessments were conducted
at three defined time points: at baseline after treatment
decision-making but prior to chemotherapy initiation, after
the completion of six cycles (approximately 3 months), and
again after the completion of 12 cycles (approximately 6
months). Because baseline assessments were performed
after treatment decision-making, including port catheter
placement, measured anxiety levels may partly reflect
patients’ psychological responses to their selected treat-
ment modality. For patients who completed all planned
therapy, a final assessment was performed 1 month after
treatment conclusion during routine follow-up. Throughout
the treatment period, detailed data were recorded at each
chemotherapy cycle, including treatment-related toxicities,
patient-reported symptoms, and emergency department vis-
its. After six cycles, radiologic staging was performed, and
patients without evidence of recurrence or metastasis contin-
ued the remaining six cycles as planned. Patients proceeding
with therapy were informed of the treatment plan and reas-
sessed for anxiety and quality of life. Following completion
of chemotherapy, patients underwent radiologic imaging 1
month later. Patients without recurrence or metastasis were
subsequently placed on a routine surveillance schedule
with clinic visits every 3 months. Patients with implanted
port catheters were advised to attend hospital visits every
3 months for port maintenance and received education on
proper port care.

Patient enrollment continued until the predefined sam-
ple size was reached. Patients who discontinued treatment
prior to completion of baseline assessments were replaced
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to maintain the target cohort size. Patients who discontinued
treatment after baseline assessment due to toxicity, disease
progression, comorbidity, or patient preference were not
replaced and were excluded from longitudinal and regres-
sion analyses.

Emergency department visits were classified based on a
review of electronic medical records. An emergency visit
was categorized as “without organic pathology” when
no objective clinical, laboratory, or radiological findings
explaining the presenting symptoms were identified fol-
lowing standard emergency department evaluation. This
included cases in which physical examination, routine labo-
ratory tests, and imaging studies, when performed, did not
reveal an acute medical condition requiring specific inter-
vention. Classification was based on documented emergency
physician assessments and discharge diagnoses recorded in
the medical records. No independent adjudication commit-
tee was used, and classification relied on routine clinical
documentation.

Measurement tools

Baseline anxiety assessments were conducted after treatment
planning decisions, including port catheter placement, but
prior to the initiation of chemotherapy. Anxiety levels were
assessed using the State—Trait Anxiety Inventory (STAI),
originally developed by Spielberger et al. [21]to assess tran-
sient and enduring components of anxiety in adult popula-
tions. The instrument comprises two subscales: the State
Anxiety Scale (STAI-S), measuring situational anxiety, and
the Trait Anxiety Scale (STAI-T), assessing general anxi-
ety disposition. Both subscales consist of 20 items scored
on a 4-point Likert scale, generating total scores ranging
from 20 to 80, where higher scores reflect greater anxiety.
Turkish versions of the STAI have been validated and have
demonstrated strong reliability in oncology populations [22].

Differences in anxiety levels between patient groups
were evaluated based on total STAI-S and STAI-T scores
obtained at predefined assessment points. The use of STAI
in this context was informed by previous studies comparing
psychological outcomes between home-based and hospital-
based chemotherapy settings, in which changes in state and
trait anxiety were shown to reflect variations in treatment
environment, perceived safety, and patient autonomy [21,
22]. Accordingly, STAI scores were analyzed as continuous
variables to assess the association of treatment setting with
situational and baseline anxiety levels.

Health-related quality of life was evaluated using the
European Organization for Research and Treatment of
Cancer Quality of Life Questionnaire (EORTC QLQ-C30),
originally developed by the EORTC Quality of Life Group
[23]for use in cancer populations. This instrument includes
functional domains (physical, role, emotional, cognitive, and
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social functioning), symptom scales (including pain, fatigue,
dyspnea, and others), and a global health status scale. Scores
range from O to 100, with higher scores indicating better
functioning for functional domains and greater symptom
severity for symptom scales. The Turkish version of the
EORTC QLQ-C30 has been validated and is widely used in
studies involving patients with cancer [24].

Statistical analysis

Statistical analyses were performed using IBM SPSS Statis-
tics for Windows, Version 25.0 (IBM Corp., Armonk, NY,
USA; licensed software).

Continuous variables were summarized as means and
standard deviations, whereas categorical variables were
expressed as frequencies and percentages. Intergroup com-
parisons were conducted using the Mann—Whitney U test
for non-normally distributed continuous variables and the
chi-square test or Fisher’s exact test for categorical variables,
as appropriate.

Changes over time within the same group were analyzed
using the Friedman test, and post hoc pairwise comparisons
were performed with the Wilcoxon signed-rank test when
statistically significant differences were identified. These
analyses were restricted to patients with complete longi-
tudinal data across all predefined assessment time points.
Patients who discontinued treatment due to toxicity, disease
progression, or other clinical reasons were not included in
longitudinal comparisons, and no imputation procedures
were applied. Given the non-normal distribution of the data,
non-parametric methods were consistently used for longi-
tudinal analyses. Formal group-by-time interaction effects
were not evaluated using parametric repeated-measures
models. Bonferroni correction was applied to within-group
longitudinal comparisons across multiple time points and
to selected between-group comparisons where multiple
testing was performed. The use of complete-case analysis
may introduce bias, as patients who discontinued treatment
were excluded, potentially leading to an underestimation of
adverse outcomes.

For regression analyses, emergency department utiliza-
tion was analyzed as a binary outcome (presence vs. absence
of at least one visit during the study period).

Univariable logistic regression analyses were first per-
formed to identify factors associated with these outcomes,
and variables with a p-value <0.20 were subsequently
entered into multivariable logistic regression models. For
logistic regression analyses, dichotomous outcome vari-
ables were defined a priori based on clinically meaningful
thresholds. Dichotomization of anxiety and quality-of-life
measures was performed to enhance clinical interpretability
in the regression analyses. High anxiety was defined as a
STAI score > 40, in line with commonly used thresholds in

psycho-oncology research and to enhance clinical interpret-
ability. Low quality of life was defined as a global health
status score below the median value of the study popula-
tion. Although dichotomization may result in some loss of
information, this approach was chosen to facilitate clinically
meaningful interpretation of factors associated with adverse
psychological and quality-of-life outcomes. Treatment dura-
tion was categorized as short term (3 months) or long term
(6 months) based on planned chemotherapy duration in
accordance with standard adjuvant treatment protocols. Only
patients with complete data across all relevant time points
were included in regression analyses; no imputation was per-
formed for missing data, as patients with incomplete follow-
up were excluded from the analytic cohort. All regression
models were therefore based on complete-case analyses.
Multicollinearity among variables included in multivari-
able regression models was assessed using variance infla-
tion factors (VIFs), and no significant multicollinearity was
detected. Given the number of variables included relative to
the sample size, there is a potential risk of model overfitting.

Odds ratios (ORs) with 95% confidence intervals (CIs)
were calculated for all models. Model calibration was
assessed using the Hosmer—Lemeshow goodness-of-fit test.

All statistical analyses were conducted on complete-case
data, as only patients who completed the planned treatment
and assessment schedule were included in the final analy-
sis. No imputation procedures were applied, as missing data
were attributable to early treatment discontinuation and not
to intermittent missing measurements.

Results
Patient characteristics

A total of 190 patients were included in the study, compris-
ing 94 patients who received home-based port infusion ther-
apy and 96 patients who underwent hospital-based infusion.
The baseline demographic and clinical characteristics were
generally similar between the two groups. There were no sig-
nificant differences with respect to gender distribution, edu-
cational level, economic status, social activity, smoking hab-
its, alcohol consumption, presence of comorbidities, insulin
therapy, stoma presence, or primary tumor localization (Sup-
plementary Table 1). Although patients in the home-based
port infusion group were initially younger compared to those
in the hospital-based infusion group (p =0.014), this differ-
ence did not remain statistically significant after Bonfer-
roni correction (adjusted p=0.182). The loss of statistical
significance after adjustment suggests that age alone was
not significantly associated with the psychosocial outcomes
observed in this study. Similarly, living arrangement showed
a significant difference in unadjusted analysis (p =0.037),
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but the significance was lost after adjustment for multiple
comparisons (adjusted p=0.481).

A detailed flow diagram illustrating patient enrollment,
exclusions, discontinuations, and inclusion in the final analy-
ses is provided in Fig. 1.

Treatment-related adverse events and emergency
visits

The incidence of treatment-related adverse events, includ-
ing nausea, vomiting, diarrhea, constipation, oral mucosi-
tis, fatigue, chronic neuropathy, weight loss, neutropenia,
anemia, and thrombocytopenia, did not differ significantly
between the two treatment groups (Supplementary Table 2).
However, emergency department visits for symptoms with-
out an identified organic pathology were reported signifi-
cantly more frequently in the home-based port infusion
group (32%) compared to the hospital-based infusion group
(13%) (p=0.002). This difference did not remain statistically
significant after Bonferroni correction (adjusted p =0.024)
and should therefore be interpreted with caution.

Changes in anxiety and quality of life over time

In the home-based port infusion group, both state anxiety
(STAI-1) and trait anxiety (STAI-2) scores increased sig-
nificantly following six cycles of chemotherapy compared
to baseline (p <0.001 for both), but subsequently decreased
to levels below baseline values after 12 cycles (p <0.001
for both) (Supplementary Table 3). Regarding quality of
life assessed via the EORTC QLQ-C30, significant declines
were observed after six cycles in physical functioning
(p <0.001), cognitive functioning (p <0.001), emotional
functioning (p <0.001), and global health status (p <0.001).
Most of these measures returned to baseline values after 12
cycles, except for minor residual differences that were not
statistically significant. Among the symptom scales, dysp-
nea, pain, fatigue, and nausea/vomiting worsened signifi-
cantly following six cycles (p <0.001 for all) but showed
improvement by the end of 12 cycles.

Conversely, in the hospital-based infusion group, both
STAI-1 and STAI-2 scores decreased progressively over time,
with significant reductions observed after six and 12 cycles

Patients with gastrointestinal cancer scheduled for adjuvant mFOLFOX6 chemotherapy
Prospectively enrolled during routine clinical care

l

Chemotherapy and study information provided
Port catheter information provided
Treatment setting determined by patient preference and technical feasibility

!

Baseline assessment performed
(after treatment decision-making, prior to chemotherapy initiation)

Home-based port infusion
Day 1 chemotherapy in hospital

l

Hospital-based peripheral infusion

46-hour continuous infusion at home
via ambulatory pump
(n=94)

Discontinued after baseline assessment
due to toxicity or medical events (n = 5)

Home-based group (n = 2):
« Grade 3 myelosuppression with diarrhea/mucositis

Hospital-based group (n = 3):
« Acute coronary syndrome (n = 1)
+ Grade 3 myelosuppression with diarrhea (n = 2)

Patients were replaced by newly enrolled patients
to reach the predefined target sample size

Day 1 and 46-hour infusion
administered in hospital
(n=96)

l

Final cohort included in longitudinal and multivariable regression analyses
(n=190)

Fig.1 Flow diagram of patient enrollment, treatment allocation,
follow-up, and inclusion in the final analysis (Patients were enrolled
consecutively as they initiated adjuvant mFOLFOX6 chemotherapy
during routine clinical practice. Treatment setting was determined
based on patient preference and feasibility of port catheter placement.
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Patients who discontinued treatment after baseline assessment due to
toxicity or medical events were replaced by newly enrolled patients
to achieve the predefined target sample size. All analyses were per-
formed on the final cohort with complete baseline assessment)
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compared to baseline (p <0.001 for all comparisons) (Supple-
mentary Table 4). No significant changes were noted across
most functional or symptom scales over time, except for a
temporary decline in global health status following six cycles
(»<0.001), which subsequently returned to baseline levels
after 12 cycles. Among the symptom scales, only diarrhea
demonstrated a significant increase after six cycles (p <0.001)
in the hospital-based group, with resolution by 12 cycles.

Between-group analyses demonstrated that, after six cycles
of chemotherapy, patients receiving home-based port infusion
exhibited significantly higher mean scores for both state and
trait anxiety compared to those in the hospital-based group
(»<0.001 for both), reflecting higher anxiety levels in the
home-treated cohort (Table 1). Although differences persisted
after 12 cycles, the magnitude of these disparities was attenu-
ated. Additionally, following six cycles, the home-based port
infusion group reported significantly higher mean scores for
dyspnea (p <0.001), pain (p <0.001), fatigue (»p =0.033), and
nausea/vomiting (p <0.001) compared to the hospital-based
group. Most of these differences diminished by the end of 12
cycles. There were no significant between-group differences
observed at any time point regarding role functioning, social
functioning, insomnia, or financial difficulties.

Factors associated with high state anxiety (STAI-1)

In univariable logistic regression analyses, several vari-
ables were significantly associated with high levels of state
anxiety, including social inactivity (OR, 2.654; 95% CI,
1.814-6.694; p=0.011), living alone (OR, 2.243; 95% CI,
1.637-5.843; p=0.003), home-based port infusion (OR,
2.561; 95% CI, 1.794-4.812; p<0.001), shorter treatment
duration of 3 months (OR, 2.613; 95% CI, 1.745-7.156;
p=0.033), emergency department visits (OR, 2.348; 95%
CI, 1.494-8.346; p=0.044), and low quality of life (OR,
1.948; 95% CI, 1.312-5.456; p=0.034) (Table 2). In the
multivariable logistic regression model, social inactivity
(OR, 2.749; 95% ClI, 1.745-5.337; p=0.003), living alone
(OR, 2.494; 95% CI, 1.615-4.619; p=0.002), home-based
port infusion (OR, 2.374; 95% CI, 1.796-3.948; p <0.001),
shorter treatment duration (OR, 2.418; 95% CI, 1.696-5.948;
p=0.022), emergency department visits (OR, 2.456; 95%
CI, 1.512-7.946; p=0.037), and low quality of life (OR,
1.933;95% CI, 1.306-4.967; p=0.034) remained indepen-
dently associated with high state anxiety, achieving a model
fit reflected by a Nagelkerke R value of 0.714.

Factors associated with high trait anxiety (STAI-2)

Univariable analysis revealed significant associations
between high trait anxiety and female gender (OR, 2.694;

95% CI, 1.745-6.142; p=0.014), age below 65 years (OR,
2.374; 95% CI, 1.612-4.112; p<0.001), active occupa-
tional status (OR, 2.456; 95% CI, 1.537-7.448; p=0.014),
social inactivity (OR, 2.654; 95% CI, 1.814-8.694;
p=0.011), living alone (OR, 2.348; 95% CI, 1.737-6.948;
p=0.003), home-based port infusion (OR, 2.966; 95% CI,
1.814-4.678; p <0.001), presence of a stoma (OR, 2.674;
95% CI, 1.564-9.456; p=0.037), shorter treatment dura-
tion (OR, 2.694; 95% CI, 1.745-7.456; p=0.038), emer-
gency department visits (OR, 2.453; 95% CI, 1.569-8.567;
p=0.039), and low quality of life (OR, 1.974; 95% CI,
1.296-5.356; p=0.031) (Table 3). All these factors
remained significant in the multivariable model, with
comparable effect sizes, and the final model exhibited a
Nagelkerke R? value of 0.708.

Factors associated with low quality of life

Low quality of life was associated in univariable analyses
with social inactivity (OR, 2.694; 95% CI, 1.769-5.948;
p <0.001), living alone (OR, 2.319; 95% CI, 1.637-4.948;
p <0.001), presence of a stoma (OR, 2.612; 95% CI,
1.748-7.151; p=0.034), shorter treatment duration (OR,
2.494; 95% CI, 1.596-8.204; p=0.041), high state anxiety
(OR, 2.678;95% CI, 1.596-5.678; p=0.021), high trait anx-
iety (OR, 2.879; 95% CI, 1.811-5.245; p=0.014), and emer-
gency department visits (OR, 1.986; 95% CI, 1.296-4.678;
p=0.019) (Table 4). Multivariable analysis confirmed sig-
nificant associations for social inactivity, living alone, stoma
presence, shorter treatment duration, high anxiety scores,
and emergency department visits, with the model demon-
strating a Nagelkerke R? of 0.696.

Factors associated with emergency department
visits without organic pathology

Factors associated with emergency department visits in the
absence of identifiable organic pathology included smok-
ing (OR, 2.148; 95% CI, 1.496-4.212; p=0.014), social
inactivity (OR, 2.214; 95% CI, 1.569-4.913; p <0.001),
living alone (OR, 2.648; 95% CI, 1.712-4.874; p<0.001),
home-based port infusion (OR, 2.694; 95% CI, 1.614-4.374,
p <0.001), shorter treatment duration (OR, 2.374; 95% CI,
1.633-6.174; p<0.001), high state anxiety (OR, 2.769; 95%
ClI, 1.744-4.796; p <0.001), high trait anxiety (OR, 2.679;
95% CI, 1.874-4.316; p<0.001), and low quality of life (OR,
2.456;95% CI, 1.745-8.114; p=0.037) (Table 5). These asso-
ciations persisted in the multivariable model, which achieved
a Nagelkerke R? of 0.694, indicating acceptable model fit.
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Table 1 Mean scores of anxiety
and quality-of-life measures in
patients receiving home-based
port infusion versus hospitalized
infusion at baseline and after
treatment cycles

@ Springer

Variables Home-based port infusion  Hospitalized infusion p-value®
(n=94) (n=96)

STAI-1 46.4+26.9 41.4+24.1 0.417*
Baseline 54.4+229 30.2+21.7 <0.001
After 6 cycles mFOLFOX6 39.6+20.2 26.8+19.6 <0.001
After 12 cycles mFOLFOX6

STAI-2 46.8+28.6 46.9+28.6 0.814
Baseline 55.6+24.4 42.7+22.6 <0.001
After 6 cycles mFOLFOX6 37.9+21.1 334+18.6 0.012*
After 12 cycles mFOLFOX6

EORTC QLQ-C30 Functional Scale

Physical Function Score 76.2+14.9 74.5+159 0.574
Baseline 66.7+16.7 70.2+17.2 0.396*
After 6 cycles mFOLFOX6 76.1+24.1 76.4+24.6 0.612
After 12 cycles mFOLFOX6

Role Function Score 78.2+24.6 7924223 0.794
Baseline 77.1+£24.3 78.8+26.4 0.812
After 6 cycles mFOLFOX6 77.2+25.2 77.9+24.9 0.893
After 12 cycles mFOLFOX6

Cognitive Function Score 80.4+21.5 80.2+21.8 0.941
Baseline T1.1+£22.7 78.0+25.1 0.326*
After 6 cycles mFOLFOX6 76.4+20.2 79.4+22.1 0.412%*
After 12 cycles mFOLFOX6

Emotional Function Score 72.2+26.9 71.9+26.6 0.745
Baseline 60.8 +24.6 67.8+25.4 0.534%*
After 6 cycles mFOLFOX6 74.2+24.7 73.7+25.8 0.813
After 12 cycles mFOLFOX6

Social Function Score 76.1+20.5 72.9+22.4 0.712%
Baseline 71.9+25.2 68.8+22.7 0.609*
After 6 cycles mFOLFOX6 74.9+22.1 73.4+22.6 0.469
After 12 cycles mFOLFOX6

Global Health Status Score 62.9+22.3 62.5+194 0.674
Baseline 50.5+30.1 50.9+304 0.712
After 6 cycles mFOLFOX6 61.9+19.4 62.4+24.1 0.748
After 12 cycles mFOLFOX6

EORTC QLQ-C30 Symptom Scales

Dyspnea 9.8+16.7 9.6+17.4 0.744
Baseline 15.6+25.9 10.2+17.1 <0.001
After 6 cycles mFOLFOX6 9.7+16.1 9.8+15.8 0.815
After 12 cycles mFOLFOX6

Pain 18.0+19.3 18.1+19.4 0.869
Baseline 30.1+£24.9 20.9+21.1 <0.001
After 6 cycles mFOLFOX6 204+21.6 18.6+19.2 0.464
After 12 cycles mFOLFOX6

Fatigue 37.9+24.2 37.6+254 0.769
Baseline 49.1+254 42.4+24.5 0.033
After 6 cycles mFOLFOX6 38.7+24.9 36.9+24.8 0.679
After 12 cycles mFOLFOX6

Insomnia 29.4+31.0 29.4+31.0 0.794
Baseline 32.2+355 3224355 0.814
After 6 cycles mFOLFOX6 31.3+33.3 30.3+32.7 0.849
After 12 cycles mFOLFOX6

Loss of appetite 16.1+21.4 16.4+21.2 0.789
Baseline 18.9+29.7 18.6+29.6 0.812
After 6 cycles mFOLFOX6 16.4+22.2 16.9+22.1 0.679
After 12 cycles mFOLFOX6

Nausea/vomiting 13.4+21.9 13.1+20.4 0.756
Baseline 22.7+25.6 159+18.9 <0.001
After 6 cycles mFOLFOX6 13.1+21.2 13.2+20.6 0.671

After 12 cycles mFOLFOX6
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Table 1 (continued) Variables Home-based port infusion  Hospitalized infusion p-value®
(n=94) (n=96)
Constipation 15.4+26.8 1554272 0.814
Baseline 19.8 £26.7 18.8+28.1 0.569
After 6 cycles mFOLFOX6 17.7+28.2 17.6+28.4 0.796
After 12 cycles mFOLFOX6
Diarrhea 59+14.1 54+14.6 0.694
Baseline 12.7+16.4 12.5+16.9 0.812
After 6 cycles mFOLFOX6 6.9+16.1 6.7+16.4 0.759
After 12 cycles mFOLFOX6
Financial difficulties 25.1+26.7 26.6+27.9 0.356
Baseline 30.4+26.6 30.1+£26.3 0.534
After 6 cycles mFOLFOX6 26.4+274 26.8+27.1 0.637

After 12 cycles mFOLFOX6

Organisation for Research and Treatment of Cancer Quality of Life Questionnaire—Core 30

Between-group comparisons were performed using the Mann—Whitney U test. Within-group comparisons
were performed using the Friedman test and Wilcoxon signed-rank test. Interaction p-values were calcu-

lated by repeated-measures ANOVA

* indicates significant difference compared to baseline within group after Bonferroni correction

Values written in bold indicate statistically significant values

Table 2 Logistic regression analysis for factors associated with high state anxiety (STAI-1)

Univariable analysis

Multivariable analysis

OR 95% CI (lower—upper) p-value OR 95% CI (lower—upper) p-value
Gender (female) 2.412 0.845-9.612 0.514 - - -
Age classification (< 65 year) 2.454 0.769-5.376 0.496 - - -
Smoking habits (present) 1.964 0.648-3.961 0.346 - - -
Alcohol consumption (present) 1.748 0.745-5.745 0.467 - - -
Occupational status (active) 2.156 0.537-7.448 0.512 - - -
Social status (non-active) 2.654 1.814-6.694 0.011 2.749 1.745-5.337 0.003
Living alone (single) 2.243 1.637-5.843 0.003 2.494 1.615-4.619 0.002
Type of infusion (home-based port) 2.561 1.794-4.812 <0.001 2.374 1.796-3.948 <0.001
Stoma status (present) 2.116 0.764-6.112 0.337 - - -
Period (3 months) 2.613 1.745-7.156 0.033 2.418 1.696-5.948 0.022
Emergency department visit (yes) 2.348 1.494-8.346 0.044 2.456 1.512-7.946 0.037
Quality of life (low) 1.948 1.312-5.456 0.034 1.933 1.306-4.967 0.034

These models included multiple variables. Initially, the probability of high state anxiety was 54.6%, but with the developed model, this rate
increased to 89.6% (p<0.001, the Nagelkerke R?=0.714). Values in parentheses indicate reference categories used in regression analyses.
Dashes (-) indicate variables that were not retained in the multivariable regression model based on the predefined selection criteria

High anxiety was defined as STAI scores >40. Low quality of life was defined as a global health status score below the median value

Values written in bold indicate statistically significant values

Discussion

This study aimed to compare anxiety levels, quality of life,
treatment-related toxicities, and emergency department
visits between patients receiving home-based port infusion
therapy and those receiving hospital-based infusion. To
our knowledge, this is the first prospective study specifi-
cally evaluating the psychological and clinical outcomes of
home-based port infusion for adjuvant mFOLFOXG6 therapy
in this patient population, integrating assessments of anxiety,

quality of life, and healthcare utilization. Given the obser-
vational and non-randomized design of the study, the find-
ings are intended to reflect associations rather than causal
relationships between treatment setting and outcomes. These
findings provide new insights into the limited literature on
psychosocial outcomes associated with home-based chemo-
therapy for GI malignancies.

Contrary to previous assumptions that patients choosing
home-based chemotherapy are likely to be more socially
active, independent, and less anxious [25, 26], our results
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Table 3 Logistic regression analysis for factors associated with high trait anxiety (STAI-2)

Univariable analysis

Multivariable analysis

OR 95% CI (lower—upper) p-value OR 95% CI (lower—upper) p-value
Gender (female) 2.694 1.745-6.142 0.014 2.374 1.714-5.679 0.021
Age classification (< 65 year) 2.374 1.612-4.112 <0.001 2.281 1.512-4.966 <0.001
Smoking habits (present) 1.796 0.796-4.245 0.641 - - -
Alcohol consumption (present) 1.945 0.696-6.747 0.594 - - -
Occupational status (active) 2.456 1.537-7.448 0.014 2.679 1.619-5.994 0.011
Social status (non-active) 2.654 1.814-8.694 0.011 2.966 1.745-6.944 0.004
Living alone (single) 2.348 1.737-6.948 0.003 2.569 1.737-5.944 0.002
Type of infusion (home-based port) 2.966 1.814-4.678 <0.001 2.948 1.752-3.978 <0.001
Stoma status (present) 2.674 1.564-9.456 0.037 2.543 1.794-8.745 0.033
Period (3 months) 2.694 1.745-7.456 0.038 2.615 1.748-6.964 0.031
Emergency department visit (yes) 2.453 1.569-8.567 0.039 2.337 1.679-7.564 0.037
Quality of life (low) 1.974 1.296-5.356 0.031 1.871 1.337-4.696 0.022

These models included multiple variables. Initially, the probability of high trait anxiety was 54.1%, but with the developed model, this rate
increased to 89.9% (p <0.001, the Nagelkerke R*=0.708). Values in parentheses indicate reference categories used in regression analyses.
Dashes (-) indicate variables that were not retained in the multivariable regression model based on the predefined selection criteria

High anxiety was defined as STAI scores >40. Low quality of life was defined as a global health status score below the median value

Values written in bold indicate statistically significant values

Table 4 Logistic regression analysis for factors associated with low quality of life

Univariable analysis

Multivariable analysis

OR 95% CI (lower—upper) p-value OR 95% CI (lower—upper) p-value
Gender (female) 2.345 0.741-7.231 0.379 - - -
Age classification (< 65 year) 2.114 0.511-5.433 0.456 - - -
Smoking habits (present) 1.948 1.796-6.245 0.041 1.748 0.489-7.145 0.496
Alcohol consumption (present) 1.567 0.694-6.112 0.514 - - -
Occupational status (active) 2.252 1.437-6.437 0.011 2.145 0.789-5.978 0.267
Social status (non-active) 2.694 1.769-5.948 <0.001 2.431 1.679-4.564 <0.001
Living alone (single) 2.319 1.637-4.948 <0.001 2.694 1.748-4.117 <0.001
Type of infusion (home-based port) 2914 0.814-6.174 0.494 - - -
Stoma status (present) 2.612 1.748-7.151 0.034 2.748 1.812-6.456 0.026
Period (3 months) 2.494 1.596-8.204 0.041 2.612 1.674-6.945 0.031
STAI-1 (high) 2.678 1.596-5.678 0.021 2.943 1.713-4.966 0.022
STAI-2 (high) 2.879 1.811-5.245 0.014 2.645 1.796-4.569 0.019
Emergency department visit (yes) 1.986 1.296-4.678 0.019 1.937 1.302-4.374 0.013

These models included multiple variables. Initially, the probability of low quality of life was 51.9%, but with the developed model, this rate
increased to 84.9% (p<0.001, the Nagelkerke R*=0.696). Values in parentheses indicate reference categories used in regression analyses.
Dashes (-) indicate variables that were not retained in the multivariable regression model based on the predefined selection criteria

High anxiety was defined as STAI scores >40. Low quality of life was defined as a global health status score below the median value

Values written in bold indicate statistically significant values

revealed an unexpected pattern. Patients undergoing home-
based port infusion experienced significantly higher levels of
both state and trait anxiety during the initial treatment phase,
despite receiving thorough education and training before-
hand. This early rise in anxiety may reflect feelings of uncer-
tainty, social isolation, and the psychological burden of man-
aging prolonged chemotherapy infusions at home without

@ Springer

immediate access to healthcare professionals [25-27]. This
observed increase in anxiety may reflect contextual factors
related to the treatment setting, such as reduced direct clini-
cal supervision and greater responsibility for self-manage-
ment, rather than representing an intrinsic effect of home-
based therapy itself. In the absence of continuous on-site
clinical supervision, patients may experience heightened
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Table 5 Logistic regression analysis for factors associated with emergency department visits without an organic pathology diagnosis

Univariable analysis

Multivariable analysis

OR 95% CI (lower—upper) p-value OR 95% CI (lower—upper) p-value
Gender (female) 1.645 0.641-6.234 0.471 - - -
Age classification (< 65 year) 2414 0.711-6.415 0.404 - - -
Smoking habits (present) 2.148 1.496-4.212 0.014 2.396 1.681-4.976 0.011
Alcohol consumption (present) 1.789 0.794-7.645 0.611 - - -
Occupational status (active) 1.652 0.537-4.937 0.496 - - -
Social status (non-active) 2.214 1.569-4.913 <0.001 2.641 1.619-4.511 <0.001
Living alone (single) 2.648 1.712-4.874 <0.001 2.614 1.698-4.112 <0.001
Type of infusion (home-based port) 2.694 1.614-4.374 <0.001 2.748 1.714-4.116 <0.001
Stoma status (present) 1.948 0.812-7.445 0.537 - - -
Period (3 months) 2.374 1.633-6.174 <0.001 2.548 1.694-5.945 <0.001
STAI-1 (high) 2.769 1.744-4.796 <0.001 2.944 1.894-4.116 <0.001
STAI-2 (high) 2.679 1.874-4.316 <0.001 2.637 1.745-4.374 <0.001
Quality of life (low) 2.456 1.745-8.114 0.037 2.543 1.814-9.116 0.041

These models included multiple variables. Initially, the probability of emergency department visits frequency was 54.2%, but with the developed
model, this rate increased to 82.7% (p <0.001, the Nagelkerke R%=0.694). Values in parentheses indicate reference categories used in regression
analyses. Dashes (-) indicate variables that were not retained in the multivariable regression model based on the predefined selection criteria

High anxiety was defined as STAI scores >40. Low quality of life was defined as a global health status score below the median value

Values written in bold indicate statistically significant values

concern regarding symptom interpretation, device-related
issues, or the appropriateness of self-management decisions,
which may contribute to increased anxiety despite prior edu-
cation and training [26, 27]. In contrast, the hospital-based
group benefited from continuous monitoring and direct inter-
action with medical staff. Interestingly, anxiety levels among
patients treated at home decreased by the end of 12 cycles,
suggesting adaptation over time. This temporal pattern, char-
acterized by an initial increase in anxiety followed by subse-
quent improvement, may reflect a process of psychological
adaptation, whereby patients gradually develop familiarity,
confidence in self-management, and reduced uncertainty as
treatment progresses. Similar concerns have been reported
in prior studies indicating that although home-based treat-
ment offers logistical convenience, it may impose greater
psychological demands, especially with complex regimens
like 46-h infusions [28, 29]. These findings may also reflect
practical challenges associated with home-based treatment,
including concerns related to infusion device management,
uncertainty in recognizing treatment-related symptoms, and
limited immediate access to healthcare professionals. Such
factors may lower patients’ thresholds for seeking urgent
medical evaluation, thereby contributing to higher rates of
emergency department visits observed in this group.

Our study found no significant differences in baseline
demographic or clinical characteristics between the groups,
except for a younger average age in the home-based group,
which lost statistical significance after Bonferroni adjust-
ment. This finding suggests that age alone was unlikely to

be a primary determinant of anxiety levels. However, despite
broadly comparable baseline characteristics, the non-rand-
omized and patient-driven treatment allocation introduces
a potential risk of selection bias, and residual confounding
cannot be excluded. The relatively balanced baseline charac-
teristics and the consistent effect sizes across multivariable
models further suggest that major selection bias is unlikely
to fully explain the observed associations.

Although it might be hypothesized that patients declin-
ing port catheter placement could represent a subgroup with
higher baseline anxiety, this study did not directly assess
the reasons underlying patients’ treatment preferences or
baseline anxiety prior to treatment initiation. Because rea-
sons for declining port placement or baseline anxiety levels
were not systematically assessed, this observation should
be interpreted cautiously and cannot be assumed to reflect
pre-existing psychological differences between groups.
Therefore, no causal inferences can be made regarding the
relationship between treatment choice and baseline psycho-
logical status. The observed higher anxiety levels among
patients receiving home-based therapy should be inter-
preted in the context of treatment-related factors rather than
assumed predispositions, highlighting the complex interplay
between treatment setting, patient perceptions, and psycho-
logical responses [30].

Regarding treatment-related toxicities, our results align
with previous studies indicating that home-based chemo-
therapy is generally safe and comparable to hospital-based
administration in terms of adverse events [31, 32]. However,
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emergency department visits for symptoms without organic
pathology were significantly more frequent in the home-
based group. This may reflect heightened anxiety, uncer-
tainty, or a lack of confidence in managing side effects
outside the hospital environment. While literature on this
topic is limited, some studies suggest that psychosocial fac-
tors, including anxiety, contribute to increased unplanned
healthcare use among patients receiving home chemotherapy
[33]. Notably, this difference did not remain statistically sig-
nificant after Bonferroni correction, which calls for cautious
interpretation of its clinical relevance. In addition, as emer-
gency visits were classified based on routine clinical docu-
mentation without independent adjudication, the possibility
of misclassification cannot be excluded.

The higher frequency of emergency department visits
observed among patients receiving home-based infusion
may be explained by several contextual factors inherent to this
treatment setting. In the absence of continuous on-site medical
supervision, patients may experience increased uncertainty
when managing treatment-related symptoms, leading to a
lower threshold for seeking urgent medical evaluation. Con-
cerns related to infusion pump function, catheter integrity,
or difficulty distinguishing expected treatment effects from
potentially serious complications may further contribute to
unscheduled healthcare utilization [31, 32]. Additionally,
limited immediate access to professional reassurance and
varying levels of health literacy may amplify anxiety-driven
healthcare-seeking behavior. These findings suggest that,
beyond clinical factors, psychosocial and organizational
aspects of home-based care play a critical role in shaping
patterns of emergency service utilization. Reported reasons
for emergency department presentation included concerns
regarding infusion pump alarms, catheter-related discomfort,
uncertainty about symptom severity, and fear of potential
complications.

Quality-of-life assessments revealed temporary declines
in the home-based group, particularly after six cycles, affect-
ing physical, cognitive, emotional functioning, and global
health status. These impairments largely resolved by the end
of 12 cycles, suggesting patient adaptation and potential psy-
chological resilience. Symptom burden including dyspnea,
pain, fatigue, and nausea/vomiting also worsened temporar-
ily in the home-based group, consistent with higher anxiety
levels observed early in treatment. In contrast, the hospital-
based group maintained stable quality-of-life scores over
time, except for a transient decline in global health status
after six cycles. These findings suggest that patients treated
at home may be more sensitive both physically and psy-
chologically during chemotherapy, possibly due to isolation
and reduced real-time clinical support. Most prior studies
on home chemotherapy have focused primarily on patient
satisfaction and logistical advantages [34], whereas detailed
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longitudinal analyses of psychological and quality-of-life
outcomes remain scarce.

Our logistic regression analyses further underscored the
psychosocial challenges linked to home-based treatment.
Independent factors associated with high state anxiety
included social inactivity, living alone, home-based port
infusion, shorter treatment duration, emergency department
visits, and lower quality of life. Similarly, high trait anxiety
was independently associated with female gender, younger
age, active employment, social inactivity, living alone,
home-based therapy, stoma presence, shorter treatment
duration, emergency department visits, and lower quality of
life. These findings underscore social isolation and living
alone as key contributors to psychological distress during
chemotherapy, particularly in patients treated at home. The
presence of a stoma, which can significantly impact both
physical comfort and social functioning, also emerged as a
strong contributor to anxiety [35].

Importantly, lower quality of life was strongly linked to
elevated anxiety scores, suggesting a close and potentially
bidirectional association between anxiety and diminished
quality of life. Other factors independently associated
with poor quality of life included social inactivity, living
alone, stoma presence, shorter treatment duration, and
emergency visits, highlighting the complex psychosocial
landscape faced by patients undergoing chemotherapy out-
side traditional hospital settings [36]. However, given our
observational design, we cannot establish definitive causal
relationships.

Factors contributing to emergency department visits with-
out an identifiable organic cause included smoking, social
inactivity, living alone, home-based treatment, shorter treat-
ment duration, elevated anxiety levels, and lower quality of
life. In this context, shorter treatment duration reflected
predefined treatment plans based on clinical indications
rather than premature discontinuation due to toxicity or
patient preference. High anxiety and social isolation may
have increased patients’ sensitivity to physical symptoms
and uncertainty, thereby lowering thresholds for seeking
medical attention. These findings suggest that psychosocial
factors, in addition to clinical variables, play an important
role in shaping healthcare-seeking behavior among patients
receiving home-based chemotherapy, underscoring the need
for proactive psychosocial support and structured follow-up
in this setting [37].

An additional point that warrants consideration is the
potential influence of cultural and healthcare system—related
factors on patients’ psychological perceptions of treatment
settings. In healthcare environments such as Tiirkiye, where
hospital-based supportive care remains relatively accessible
and where direct interaction with healthcare professionals is
strongly valued by patients, inpatient or hospital-centered
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treatment may provide a greater sense of safety, emotional
reassurance, and immediate professional support. Previous
studies have emphasized that patients’ perceptions of safety
and confidence during cancer treatment are closely influ-
enced by communication with healthcare providers, acces-
sibility of supportive care, and monitoring practices [29,
31]. Therefore, the higher anxiety levels observed among
patients receiving home-based infusion in the early treat-
ment phase should not necessarily be interpreted as evidence
that home-based chemotherapy is universally inferior or that
transition toward outpatient care should always be promoted
regardless of context. Rather, these findings highlight the
importance of considering local healthcare infrastructure,
patient expectations, family support systems, and cultural
perceptions of medical care when implementing home-based
oncology services.

Our findings further suggest that the psychological
burden associated with home-based chemotherapy may
potentially be mitigated through structured supportive
interventions, including regular telephone follow-up, rapid-
access consultation systems, telemonitoring approaches,
and enhanced patient and caregiver education regarding
symptom management and device-related concerns. Prior
studies have suggested that structured communication and
supportive care interventions may improve patients’ sense
of security and reduce distress-related healthcare utiliza-
tion among patients receiving outpatient cancer treatment
[31, 33]. Such supportive strategies may improve patients’
sense of safety and confidence during home treatment and
could reduce anxiety-driven emergency department utiliza-
tion. The continuous availability of healthcare professionals
in hospital-based settings may reduce uncertainty related
to symptom interpretation and device-related concerns,
thereby contributing to greater patient reassurance during
treatment. Future studies evaluating home-based chemo-
therapy within integrated supportive care models may help
clarify whether psychological outcomes differ once reas-
surance and accessibility comparable to hospital-based care
are established.

The strengths of our study include its prospective design,
relatively large sample size, and comprehensive evaluation
of psychological and clinical outcomes across multiple
time points. However, given the observational nature of the
study, causal relationships cannot be inferred. The associa-
tions observed should be interpreted as correlational, and
residual confounding cannot be excluded despite multivari-
able adjustment. Despite the strengths of the present study,
several limitations should be acknowledged. First, the non-
randomized design may have introduced selection bias, as
treatment allocation was influenced by patient preference
and clinical considerations rather than random assignment.
Although baseline characteristics were largely comparable

between groups, unmeasured confounders may have influ-
enced both treatment selection and outcomes. Second, the
study was conducted at a single center, which may limit
the generalizability of the findings to other healthcare set-
tings with different organizational structures or patient pop-
ulations. Third, baseline anxiety levels were not assessed
prior to treatment decision-making, including port catheter
placement; therefore, changes in anxiety over time should
be interpreted cautiously, as pre-existing psychological vul-
nerability may have influenced both treatment selection and
baseline anxiety levels. In addition, treatment duration dif-
fered between patients based on clinical decision-making
and treatment tolerance rather than random allocation, and
shorter treatment duration may reflect a combination of
disease-related factors, treatment-related toxicity, or patient
preference rather than a single underlying mechanism. Fur-
thermore, although comprehensive data collection was per-
formed, the observational design precludes causal inference,
and residual confounding may persist despite multivariable
adjustment. Finally, while the study provides insight into
real-world practice, the lack of standardized psychosocial
interventions and structured remote support may have influ-
enced patient-reported outcomes. Although anxiety and
quality-of-life measures were analyzed as continuous vari-
ables in descriptive and longitudinal analyses, dichotomized
outcomes were used in regression models to improve clinical
interpretability, which may have reduced statistical power. In
addition, although linear mixed-effects models could provide
a more flexible framework for repeated-measures data, non-
parametric methods were preferred due to the non-normal
distribution of the variables and the complete-case structure
of the dataset. Moreover, the use of complete-case analysis
may have introduced bias by excluding patients who dis-
continued treatment, potentially leading to an underestima-
tion of adverse outcomes. Additionally, given the number of
variables included in the regression models relative to the
sample size, the possibility of model overfitting should be
considered when interpreting the results.

Future multicenter, prospective studies incorporating
standardized baseline psychological assessment, structured
psychosocial support programs, and telemedicine-based
follow-up are warranted to further clarify the relationship
between treatment setting, psychological well-being, and
clinical outcomes. Although structured psychosocial or
telemonitoring interventions were not formally implemented
in this study, patients received standard education regarding
port care, symptom recognition, and when to seek medical
attention. The absence of a structured follow-up or remote
monitoring program may have contributed to increased anxi-
ety during the early treatment phase, highlighting the poten-
tial value of integrating systematic supportive care models
into home-based chemotherapy pathways.
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Conclusion

This study demonstrated that home-based port infusion for
adjuvant mFOLFOXG6 therapy in patients with gastroin-
testinal cancers is associated with transient increases in
anxiety and temporary declines in certain aspects of quality
of life, especially during the early treatment phase. How-
ever, these adverse effects tended to resolve as treatment
progressed, indicating that patients gradually adapt. These
findings highlight the importance of carefully designing
home-based chemotherapy programs that address not only
medical but also psychosocial needs, while taking into
account healthcare systems, cultural expectations, and
available supportive care resources. Despite the important
logistical advantages of home-based infusion therapy, its
psychological impact may vary according to the level of
structured support and patients’ perceived access to profes-
sional care. Because randomization was not feasible due
to ethical considerations, multivariable analyses were per-
formed to minimize potential confounding, and the groups
remained largely comparable at baseline. Nevertheless,
given the non-randomized design, these findings should
be interpreted as associations rather than causal effects.
Notably, the psychological burden of home-based therapy
appears more pronounced among patients who live alone
or are socially isolated, potentially contributing to higher
rates of emergency department visits. Therefore, integrat-
ing targeted psychosocial support and systematic follow-up
into home-based chemotherapy programs for this vulner-
able group is essential. Additionally, educational interven-
tions and easily accessible telephone counseling services
may help reduce anxiety and prevent unnecessary emer-
gency visits in patients receiving home-based treatment.
Our findings shed light on important psychosocial dimen-
sions that must be considered home-based infusion therapy
becomes increasingly common, underscoring the need for
future larger, randomized, multicenter studies to confirm
these results and inform patient-centered care strategies.
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