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Abstract

Background: Socioeconomic instability may affect cancer treat-
ment delivery, yet prospective data on how changes in socioeconomic 
conditions influence treatment remain limited, particularly in crisis-
affected settings. This study evaluated whether socioeconomic de-
terioration during cancer treatment was associated with a decline in 
Eastern Cooperative Oncology Group (ECOG) performance status, 
deterioration in treatment receipt, and decreased adherence to Nation-
al Comprehensive Cancer Network (NCCN) guideline-recommended 
care among Lebanese patients with cancer.

Methods: This prospective multicenter analytical study was conduct-

ed across five oncology centers in Lebanon from June 13, 2024, to 
October 30, 2025. Lebanese adults receiving hospital-administered 
cancer treatment were recruited and assessed at two time points. 
Baseline and follow-up socioeconomic, household, insurance, pay-
ment, clinical, and treatment data were collected via standardized 
forms. Logistic regression analyses were performed to evaluate as-
sociations between socioeconomic deterioration indicators and three 
outcomes: ECOG performance decline, NCCN compliance decline, 
and deterioration in treatment receipt.

Results: Among the 244 patients included in the final analysis, 14.3% 
experienced job loss, 39.3% had decreased household income, 21.3% 
lost their fixed household income source, 6.1% lost medical insur-
ance, 6.6% had reduced insurance coverage, and 19.7% experienced 
deterioration in the treatment payment method. ECOG performance 
declined in 33.2% of patients, NCCN compliance declined in 20.5%, 
and treatment dose reduction or incomplete treatment occurred in 
41.8% of patients. ECOG decline was associated with a greater num-
ber of elderly household members and job loss. Deterioration in treat-
ment receipt was associated with loss of health insurance and change 
in payment method, whereas decline in NCCN compliance was not 
associated with any of the studied factors.

Conclusions: Socioeconomic deterioration during active cancer 
treatment was associated with functional decline and deterioration 
in treatment receipt. These findings support the routine monitoring 
of socioeconomic instability throughout cancer treatment to identify 
patients experiencing socioeconomic deterioration and compromised 
treatment delivery, particularly in crisis-affected healthcare settings.

Keywords: Socioeconomic barriers; Socioeconomic deterioration; 
ECOG performance status; Guideline-concordant care; Treatment 
receipt; Lebanon

Introduction

Cancer remains one of the leading causes of death worldwide, 
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accounting for nearly 10 million deaths in 2022, with a substan-
tial proportion of the global cancer burden occurring in low- 
and middle-income countries [1]. Optimal cancer outcomes 
depend not only on advances in anticancer therapies but also 
on timely access to care, continuity of treatment, and adherence 
to evidence-based clinical guidelines. Interruptions, dose reduc-
tions, and deviations from recommended treatment plans may 
compromise treatment effectiveness and survival across various 
cancer types and treatment modalities [2–4]. In low- and mid-
dle-income countries and other resource-constrained healthcare 
settings, these challenges may be exacerbated by health-system 
limitations, inadequate insurance coverage, treatment availabil-
ity constraints, and disruptions in care delivery [5, 6].

In addition to tumor-related and clinical factors, socio-
economic conditions are increasingly recognized as important 
determinants of cancer care delivery and outcomes [7]. Em-
ployment status, household economic stability, health insur-
ance status and coverage adequacy, and living conditions may 
influence a patient’s ability to access and sustain recommend-
ed treatment. Prior evidence, primarily from high-income set-
tings, has shown that socioeconomic disadvantage can create 
barriers across multiple stages of cancer care, including ac-
cess to treatment, continuity of care, and completion of pre-
scribed therapy [8, 9]. Importantly, these factors are not static 
and may change substantially throughout the course of cancer 
therapy. Patients may experience job loss and increased finan-
cial dependence on family members, leading to household eco-
nomic instability. Concurrently, prolonged or intensive use of 
health insurance benefits may result in coverage restrictions 
or benefit exhaustion, limiting their capacity to meet health-
care-related costs. Most studies have assessed socioeconomic 
status at a single time point or focused on its impact on spe-
cific cancer types, providing limited insight into how changes 
in socioeconomic circumstances during treatment influence 
treatment delivery, guideline adherence, and clinical outcomes 
[10–13]. Understanding the dynamic nature of socioeconomic 
conditions may therefore be essential for identifying patients 
at increased risk of treatment disruption and adverse outcomes.

Lebanon provides a particularly relevant setting in which 
to investigate these associations. Since 2019, access to health-
care services and essential medications has been severely con-
strained by a prolonged national economic crisis, which has 
also affected employment stability, household economic secu-
rity, and insurance privileges [14–16]. These challenges have 
occurred alongside recurrent political instability and, more 
recently, conflict-related displacement and changes in house-
hold living conditions [17]. For patients receiving active can-
cer treatment, such disruptions may interfere with treatment 
continuity, access to recommended therapies, and adherence to 
guideline-concordant care [17, 18]. Although socioeconomic 
factors have been associated with disparities in cancer treatment 
and outcomes [7], prospective evidence evaluating how changes 
in socioeconomic circumstances during active treatment influ-
ence functional decline, treatment delivery, and adherence to 
guideline-recommended care remains limited, particularly in 
low- and middle-income countries such as Lebanon.

Therefore, this study aimed to prospectively evaluate 
changes in socioeconomic status, healthcare access, and liv-
ing conditions during active cancer treatment and to determine 

whether deterioration in these factors was associated with de-
clines in Eastern Cooperative Oncology Group (ECOG) per-
formance status, deterioration in treatment receipt or regimen 
completion, and decreased adherence to National Comprehen-
sive Cancer Network (NCCN) guideline-concordant treatment 
recommendations among Lebanese patients with cancer.

Materials and Methods

Study design and setting

This was a multicenter prospective analytical study conducted 
over a 16-month period, from June 13, 2024, to October 30, 
2025. The study was carried out across five oncology cent-
ers in Lebanon: Al Zahraa Hospital University Medical Cent-
er, Lebanese Geitaoui Hospital, Makassed General Hospital, 
Rafik Hariri University Hospital, and Saint George Hospital 
University Medical Center.

The data were collected at two predefined time points: the 
baseline assessment (T0) and the follow-up assessment (T1). 
The baseline assessment (T0) was conducted at study enroll-
ment during a hospital-administered anticancer treatment visit 
and included the collection of demographic, socioeconomic, 
insurance-related, cancer-related, treatment-related, and 
NCCN guideline adherence data [19]. The follow-up assess-
ment (T1) was conducted after four cycles since the start of the 
hospital-administered treatment course. During this follow-up 
assessment, changes in household composition, employment 
and income status, medical insurance coverage, ECOG perfor-
mance status, treatment characteristics, and NCCN guideline 
adherence were reassessed.

Population and sampling

Participants were eligible if they were Lebanese adults aged 18 
years or older, of any gender, had a diagnosis of cancer, and 
received active anticancer treatment at one of the participating 
study centers. To enable longitudinal follow-up and reassess-
ment of study outcomes, only patients whose planned treatment 
course included at least four hospital-administered treatment 
sessions were eligible for inclusion. This criterion allowed ad-
equate monitoring of treatment delivery over time and repeated 
assessment of adherence to NCCN guideline-recommended care 
during active treatment. The recruitment period was designed to 
allow sufficient time for completion of the four-cycle follow-up 
assessment among the enrolled participants.

Patients were excluded if they were pregnant at the time 
in the case of females, were diagnosed with hairy cell leuke-
mia, were receiving treatment exclusively with oral anticancer 
medications, were undergoing radiotherapy without concurrent 
systemic therapy, or had a planned treatment course involving 
fewer than four hospital-administered treatment sessions. Pa-
tients who declined participation, had disease progression, or 
did not meet the eligibility criteria were not enrolled.

Participants who did not complete the T1 assessment were 
excluded from longitudinal analyses, as the primary outcomes 
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required comparison between T0 and T1. The reasons for this 
exclusion included treatment plan modification to fewer than 
four hospital-administered treatment sessions, the discontinu-
ation of active anticancer treatment by the treating physician 
and the transition to oral therapy or palliative care, or the dis-
continuation of treatment because of disease- or treatment-
related complications (n = 9). Additional reasons for failure 
to complete follow-up included death, transfer to a nonpartici-
pating hospital, and loss to follow-up. No further assessments 
were performed for these participants. The participant selec-
tion process and reasons for exclusion and noncompletion are 
summarized in Figure 1.

Variables

The study assessed demographic, clinical, socioeconomic, 
household, insurance-related, and treatment-related variables 
at baseline and follow-up. Changes in key socioeconomic and 
insurance-related indicators between T0 and T1 were evaluated 
as exposure variables, whereas treatment-related outcomes were 
assessed at follow-up. For instance, the mean delta children 
number represents the mean change in the number of children 

between baseline (T0) and follow-up (T1). The three primary 
outcomes were a decline in ECOG performance status, a decline 
in NCCN guideline compliance, and deterioration in treatment 
receipt between baseline (T0) and follow-up (T1). Adherence 
to NCCN guideline-recommended care was assessed by trained 
oncology investigators according to the NCCN Clinical Prac-
tice Guidelines in Oncology applicable during the 2024–2025 
study period. Concordance was determined by comparing each 
patient’s documented treatment regimen with the applicable 
NCCN recommendation based on the patient’s cancer type, 
treatment line, clinical condition, and prescribed treatment regi-
men. At both T0 and T1, treatment was classified as guideline-
concordant or discordant. Cases for which concordance was 
uncertain were reviewed by the principal investigator (B.M.) for 
final determination. A formal inter-rater reliability assessment 
was not performed. Detailed operational definitions and catego-
rizations of all the study variables are provided in Table 1.

Data sources

Data were collected by trained oncology investigators, all of 
whom were oncology fellows involved in the participating 

Figure 1. Study flowchart of participant recruitment and follow-up. T0: baseline assessment; T1: follow-up assessment.
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centers, using standardized baseline and follow-up case report 
forms. Sociodemographic and household-related variables 
were obtained through patient interviews. Clinical variables, 
cancer characteristics, ECOG performance status, treatment 
regimen, treatment receipt, and NCCN guideline adherence 
were assessed via the medical records, treatment prescriptions, 
and clinical evaluations.

Bias control

Several measures were implemented to minimize potential 
sources of bias. The same study protocol and standardized data 
collection procedures were implemented across all partici-
pating centers. Standardized training and simulation sessions 
were conducted by N.Z. for all data collectors before study 
initiation to reduce interviewer bias and ensure consistency 
across centers. Standardized T0 and T1 assessment forms, 
with structured wording and administration procedures, were 
used for all participants. To reduce recall and information bias, 
patient-reported data were verified against available clinical 
records, treatment prescriptions, and physician documentation 

whenever possible, including time since diagnosis, interval be-
tween diagnosis and treatment initiation, treatment modality, 
and treatment dosage. ECOG performance status and NCCN 
guideline adherence were assessed by trained oncology inves-
tigators using predefined criteria rather than relying solely on 
patient self-reports. To minimize potential bias, patients were 
excluded if ECOG performance status declined due to disease 
progression, ensuring that any observed ECOG decline was 
not attributable to worsening disease status. To minimize loss 
to follow-up, participants were contacted at their scheduled re-
assessment time, and follow-up assessments were coordinated 
with routine treatment visits whenever feasible.

Sample size

A consecutive convenience sampling approach was used. No 
a priori sample size calculation was performed, as all eligible 
patients presenting to the five participating oncology centers 
during the study period were invited to participate. During the 
recruitment period, 500 patients were assessed for eligibil-
ity, of whom 338 completed the baseline assessment (T0). Of 

Table 1.  Definition of T0 and T1 Changes

Variables Definition
Socioeconomic factors
    Change in  
    occupational status

Defined as a deterioration in occupational status between baseline (T0) and follow-up (T1). Participants were 
categorized as having occupational loss if they transitioned from employment at T0 to unemployment at T1.

    Change in household  
    monthly income

Defined as a decrease in the family monthly income range by more than 200 USD between the baseline (T0) 
and the follow-up (T1). Participants were categorized as having decreased income vs stable or increased income.

    Change in income type Defined as the transition from reliance on a stable income source at baseline (T0) to an unstable or 
unfixed income source as assistance, transfers, debts, donations, or loans at follow-up (T1).

    Change in  
    insurance access

Defined as a transition from insured at baseline (T0) to uninsured at follow-up (T1). The outcome variable was 
categorized as loss of insurance coverage versus no change in coverage (reference category).

    Change in  
    insurance coverage

Defined as the transition in a patient’s insurance coverage between baseline (T0) and follow-up (T1), based 
on reported categories (hospital fees and treatment, hospital fees only, treatment only, no coverage benefits, 
uninsured). The variable captures whether the same level of coverage was maintained or reduced over time. A 
reduction is defined as moving from any insured category at T0 to a lower level of coverage at T1.

    Change in  
    payment type

Defined as the change in a patient’s healthcare payment composition between T0 and T1. It captures the transition 
from the baseline healthcare payment arrangement to a less favorable payment arrangement at follow-up, 
including increased reliance on out-of-pocket payments, loss of assistance, or other changes indicating reduced 
financial protection.

    Conflict-related  
    change in  
    household setting

Participants were categorized as “unaffected” versus those reporting any Lebanese 2024 conflict-related major 
change between the two timepoints (including relocation, renting a new residence, or moving in with family or 
others).

Outcome variables
    ECOG 
performance decline

Defined as a worsening in the patient’s ECOG performance status score between baseline (T0) and follow-up 
(T1), indicated by an increase in ECOG grade over time.

    NCCN  
    compliance decline

Defined as a transition from NCCN-compliant care at baseline (T0) to noncompliant care at follow-up (T1).

    Deterioration in  
    treatment receipt

Defined as a decline in treatment receipt between baseline (T0) and follow-up (T1). Participants were classified 
as having a deterioration in treatment receipt if they reported fully receiving their prescribed treatment at T0 but 
reported either an incomplete treatment regimen or a reduced treatment dose at T1.

ECOG: Eastern Cooperative Oncology Group; NCCN: National Comprehensive Cancer Network.
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these, 244 completed the follow-up assessment (T1) and were 
included in the final analysis (Fig. 1).

Ethical considerations

Written informed consent was obtained from all participants 
before enrollment. The study was conducted in accordance 
with the ethical principles of the Declaration of Helsinki and 
was approved by the institutional review boards of all partici-
pating centers: Al Zahraa Hospital University Medical Center 
(Approval No. 22/2023), Lebanese Geitaoui Hospital (Approv-
al No. 2024-IRB-03), Makassed General Hospital (Approval 
No. 230124), Rafik Hariri University Hospital (Approval No. 
2024-0205), and Saint George Hospital University Medical 
Center (Approval No. IRB-REC/O/013-25/0925). Participa-
tion was voluntary, and participants were informed of their 
right to withdraw from the study at any time without affecting 
their medical care. Participant confidentiality and privacy were 
maintained throughout the study by de-identifying the study 
data and restricting access to authorized study personnel.

Statistical methods

Analyses were conducted using complete-case data. No imputa-
tion was performed for missing values. Initial descriptive statis-
tics were used to summarize the patient cohort at T0. Continuous 
variables, such as household-size indicators, are presented as the 
means and standard deviations (SDs). Categorical variables, in-
cluding gender, educational level, cancer type, and cancer stage, 
are expressed as frequencies and percentages.

Socioeconomic and healthcare access indicators were 
assessed at two time points, T0 and T1. To quantify changes 
between the two time points, binary change variables were 
created to represent deterioration between the baseline and 
follow-up assessments. For each socioeconomic or healthcare 
access indicator, participants were categorized according to 
whether their status worsened or did not worsen between T0 
and T1. Detailed definitions of the exposure and outcome vari-
ables are provided in Table 1.

Unadjusted logistic regression analyses were performed 
to assess whether worsening socioeconomic and healthcare-
access indicators between T0 and T1 were associated with 
ECOG performance decline, deterioration in treatment receipt, 
and NCCN compliance decline. Variables were subsequently 
evaluated via using parsimonious multivariable logistic regres-
sion models adjusted for prespecified potential confounders, 
including age, gender, educational level, and center. Center 
was included as a categorical fixed-effect covariate to account 
for systematic differences between the five participating hos-
pitals. Hospital ownership (governmental/private) was not 
included separately because the governmental category cor-
responded to a single participating center and was therefore 
not separable from center. Covariates were selected on the ba-
sis of their potential relevance to socioeconomic vulnerability 
and treatment outcomes. Estimates are reported as odds ratios 
(ORs) with corresponding 95% confidence intervals (CIs). All 

analyses were conducted via Stata version 19. A two-sided P-
value < 0.05 was considered statistically significant.

Results

Sociodemographic characteristics

Table 2 presents the baseline sociodemographic characteristics 
of the study sample (n = 244). Females constituted the major-
ity of participants (n = 144, 59.0%), whereas males represent-
ed 41.0% (n = 100) of the cohort. The largest age group was 
60–74 years (n = 113, 46.3%), followed by 45–59 years (n = 
64, 26.2%) and 75–90 years (n = 34, 14.0%). Only a small pro-
portion of participants were aged 18–29 years (n = 9, 3.7%). 
Regarding educational attainment, 41.4% (n = 101) of the par-
ticipants had completed higher education, whereas 21.3% (n 
= 52) had secondary education and 18.9% (n = 46) had com-
pleted high school. Smaller proportions reported primary edu-
cation (n = 33, 13.5%) or were illiterate (n = 12, 4.9%). The 
majority of participants were recruited from private hospitals 
(n = 221, 90.6%), whereas only 23 participants (9.4%) were 
from a governmental hospital. Additionally, most participants 
(n = 193, 79.1%) were receiving outpatient treatment in the 
1-day oncology treatment units of the hospitals (Table 2).

Table 2.  Baseline Sample Characteristics of the Study Partici-
pants (n = 244)

Variables N %
Gender
Female 144 59.02
Male 100 40.98
Age group (years)
    18–29 9 3.69
    30–44 24 9.84
    45–59 64 26.23
    60–74 113 46.31
    75–90 34 13.93
Educational attainment
    Illiterate 12 4.92
    Primary education 33 13.52
    Secondary education 52 21.31
    High school education 46 18.85
    Higher education 101 41.39
Hospital type
    Governmental 23 9.43
    Private 221 90.57
Type of admission
    Inpatient 51 20.90
    Outpatient 193 79.09
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Changes in social and clinical indicators

Table 3 summarizes the changes in social and clinical indicators 
between baseline (T0) and follow-up (T1) and determines the 
percentage of decline. The proportion of unemployed partici-
pants increased from 56.6% (n = 138) at T0 to 63.1% (n = 154) 
at T1, whereas employment decreased from 29.5% (n = 72) to 
26.6% (n = 65). Overall, 14.3% (n = 35) of the participants lost 
their jobs during follow-up. Household economic conditions 
worsened over time. Participants reporting a monthly house-
hold income of $200–$500 increased from 32.0% (n = 78) to 
41.8% (n = 102), whereas those earning $500–$700 decreased 
from 21.7% (n = 53) to 19.7% (n = 48). Overall, 39.3% (n = 
96) experienced a decrease in monthly household income. The 
proportion of participants with a fixed income declined from 
70.1% (n = 171) to 60.7% (n = 148), while those relying on 
unfixed income increased from 29.9% (n = 73) to 39.3% (n = 
96). A total of 21.3% (n = 52) lost a fixed source of income.

Access to medical insurance remained relatively stable, 
with insurance coverage increasing slightly from 57.0% (n = 
139) to 58.6% (n = 143). Nevertheless, 6.1% (n = 15) lost in-
surance access during the study period. Insurance coverage for 
both hospital fees and treatment increased from 29.5% (n = 72) 
to 35.3% (n = 86), whereas coverage limited to hospital fees 
decreased from 9.0% (n = 22) to 3.3% (n = 8). With respect 
to treatment payment mechanisms, insurance-supported pay-
ments increased from 60.2% (n = 147) to 73.4% (n = 179), 
whereas assistance-supported payments decreased from 36.5% 
(n = 89) to 23.8% (n = 58). Cash payments remained relatively 
stable (65.2% vs. 66.8%). Overall, 19.7% (n = 48) lost access 
to cash or assistance-based payment support. Conflict-related 
household disruption was reported in 27.5% (n = 67) of partic-
ipants who experienced relocation during treatment, whereas 
72.5% (n = 177) remained unaffected.

With respect to the decline in clinical outcomes, the 
ECOG performance status deteriorated in 33.2% (n = 81) of 
the participants, whereas 66.8% (n = 163) experienced no de-
cline. NCCN non-compliance increased in 20.5% (n = 50) of 
patients. Overall treatment decline, defined as increased dose 
reductions or incomplete treatment regimens, was observed in 
41.8% (n = 102) of the participants, whereas 58.2% (n = 142) 
experienced no treatment decline (Table 3).

Bivariate associations of socioeconomic factors with the 
main study outcomes

Bivariate analyses were performed to identify sociodemo-
graphic and systemic factors associated with the three main 
outcome variables. Age was significantly associated with a de-
crease in ECOG performance (P = 0.001). Patients aged 60–74 
years accounted for the largest proportion of patients with an 
ECOG decline, representing 66.7% of patients with perfor-
mance status deterioration. For NCCN compliance decline, the 
center was the only statistically significant sociodemographic 
or systemic variable (P < 0.001). The proportion of NCCN 
compliance decline was greater among patients recruited from 
center B than among those recruited from other hospitals. In-

terestingly, the center was not significantly associated with 
treatment receipt and ECOG grade (P > 0.05, respectively). 
Age group, gender, and educational level were not significant-
ly associated with NCCN compliance decline or with overall 
treatment receipt (Table 4).

Exploring associations of patient clinical decline, treat-
ment deviations, and non-compliance

According to the multivariate and Firth penalized logistic re-
gression models, several socioeconomic deterioration indica-
tors were independently associated with worsening treatment-
related outcomes. A greater number of elderly household 
members was significantly associated with increased odds of 
deterioration in ECOG (adjusted odds ratio (AOR) 1.66, 95% 
CI 1.16–2.37; P = 0.005). Patients who experienced changes 
in their occupational status and lost their jobs also had higher 
odds of grade deterioration (AOR 2.78, 95% CI 1.27–6.07; P = 
0.010). With respect to NCCN adherence, none of the factors 
were not associated with this outcome (P > 0.05, respectively). 
For overall treatment decline, worsening medical insurance 
status was significantly associated factor (AOR 2.39, 95% CI 
1.07–5.34; P = 0.034). A decline in payment method was also 
significantly associated with overall treatment deterioration 
(AOR 1.30, 95% CI 1.03–1.64; P = 0.027). Other socioeco-
nomic indicators were not significantly associated with overall 
treatment decline after adjustment (Table 5).

Discussion

This multicenter prospective study, which was conducted 
across five Lebanese hospitals and included 244 patients from 
across Lebanon, provides updated insights into changes in so-
cioeconomic conditions during active cancer treatment. This 
study demonstrated that deterioration in socioeconomic con-
ditions was associated with functional decline and compro-
mised treatment delivery. Rather than relying only on base-
line socioeconomic status, this study prospectively evaluated 
patient-level socioeconomic changes over time. The most no-
table changes included transitions from employment to unem-
ployment, from fixed to unstable household income sources, 
from insured to uninsured status, from preserved to reduced 
insurance coverage, and from stable to disrupted household 
living conditions. These changes likely reflect the progressive 
financial strain experienced by patients during active cancer 
treatment, which may worsen over time as treatment-related 
expenses accumulate. These findings are consistent with previ-
ous studies showing that patients with cancer frequently expe-
rience substantial socioeconomic deterioration while undergo-
ing continuous treatment [7–9]. The observed socioeconomic 
deterioration may be particularly pronounced in the Lebanese 
context, where patients receive treatment during a period 
marked by prolonged economic instability, healthcare system 
strain, medication-access challenges, and conflict-related dis-
placement [14–17].

An association between worsening socioeconomic condi-
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Table 3.  Changes in Social and Clinical Indicators From Baseline (T0) to Follow-Up (T1)

Clinical parameter T0, n (%) T1, n (%) Change variable, n (%)
Socio-economic factors
    Mean delta dependent children number, mean (SD) 0.59 (1.05) 1.54 (0.88) 0.95 (2.3)
    Mean elderly number, mean (SD) 1.78 (0.8) 1.78 (0.8) No change
    Occupational status
        Employed 72 (29.5) 65 (26.6)
        Retired 29 (11.9) 20 (8.2)
        Student 5 (2.0) 5 (2.0)
        Unemployed 138 (56.6) 154 (63.1)
    Change in occupational status
        Remained the same 209 (85.7)
        Lost job 35 (14.3)
    Household monthly income
        < $200 10 (4.1) 11 (4.5)
        $200–$500 78 (32.0) 102 (41.8)
        $500–$700 53 (21.7) 48 (19.7)
        $700–$1,000 36 (14.8) 37 (15.2)
        $1,000–$1,500 32 (13.1) 38 (15.6)
        > $1,500 35 (14.3) 8 (3.3)
    Change in household monthly income
        Stable or increased 148 (60.7)
        Decrease in income 96 (39.3)
    Type of income
        Fixed 171 (70.1) 148 (60.7)
        Unfixed 73 (29.9) 96 (39.3)
    Change in income type
        No change 192 (78.7)
        Lost fixed income 52 (21.3)
    Medical insurance
        No 105 (43.0) 101 (41.4)
        Yes 139 (57.0) 143 (58.6)
    Change in insurance access
        No change 229 (93.8)
        Lost medical insurance 15 (6.1)
    Insurance coverage
        Hospital fees and treatment 72 (29.5) 86 (35.3)
        Hospital fees only 22 (9.0) 8 (3.3)
        Treatment only 4 (1.6) 2 (0.8)
        No coverage or uninsured 146 (59.9) 148 (60.7)
    Change in insurance coverage
        Same coverage 228 (93.4)
        Lower level of coverage 16 (6.6)
    Payment typea

        Insurance 147 (60.2) 179 (73.4)



Articles © The authors   |   Journal compilation © World J Oncol and Elmer Press Inc™   |   https://wjon.elmerpub.com 865

Najjar et al World J Oncol. 2026;17(6):858-871

tions and decreased ECOG performance was observed and 
is clinically important because functional status influences 
treatment tolerance, eligibility for systemic therapy, acute 
care utilization, and mortality [20]. In this study, ECOG de-
terioration was associated with household and healthcare-
access vulnerabilities, including a greater number of elderly 
household members and job loss. These factors may reflect 
cumulative socioeconomic and caregiving strain during treat-
ment rather than an isolated baseline disadvantage. For ex-
ample, caring for elderly household members may increase 
caregiving responsibilities and financial dependency, whereas 
loss of employment may reduce household stability and the 
ability to maintain treatment-related expenses and regular 
healthcare visits. These findings are supported by Tevaarwerk 
et al [21], who reported that 58% of patients with metastatic 
cancer experienced employment changes attributable to their 
illness. Importantly, the relationship between socioeconomic 
deterioration and functional decline is likely bidirectional. 
Progressive disease and treatment-related toxicities, such as 
fatigue, reduced appetite, and physical deconditioning, may 
worsen performance status and impair a patient’s ability to 
work, leading to income loss and greater financial vulner-
ability. Conversely, worsening socioeconomic conditions 
may further contribute to functional decline by limiting ac-
cess to healthcare resources and increasing psychosocial and 
financial stress [22]. Although this observational study can-
not establish causality, these findings suggest that functional 
decline during cancer treatment may evolve alongside wors-
ening socioeconomic and healthcare-access instability rather 

than solely reflecting disease progression.
Furthermore, this prospective study demonstrated that de-

terioration in socioeconomic conditions was associated with 
compromised treatment delivery, reflected by deterioration in 
treatment receipt and declining NCCN guideline adherence. 
The deterioration in treatment receipt was associated with de-
terioration in insurance status and treatment payment methods. 
These findings suggest that healthcare-access instability may 
translate into measurable deviations in cancer care delivery 
and that disruptions occurring outside of tumor biology itself 
may influence whether patients receive the intended plan of 
care. Guideline-concordant treatment has been associated with 
improved outcomes across several cancer settings, including 
breast cancer, underscoring the clinical relevance of maintain-
ing adherence to recommended care [23, 24]. In the present 
study, treatment payments relied on multiple mechanisms, 
including insurance, governmental or institutional coverage, 
donations, assistance from relatives, and direct cash payments. 
Deterioration of these mechanisms during follow-up was as-
sociated with both deterioration in treatment receipt. These 
findings are particularly relevant in Lebanon, where previ-
ous studies have described healthcare system strain, medica-
tion shortages, financial hardship, and treatment interruptions 
among patients with cancer during the ongoing national cri-
sis [16–18]. The decline in adherence to NCCN-recommend-
ed treatment regimens was not significantly associated with 
changes in occupational status, income source, insurance cov-
erage, or payment type for cancer treatment. This may suggest 
that treatment non-concordance was influenced by factors be-

Clinical parameter T0, n (%) T1, n (%) Change variable, n (%)
        Assistance 89 (36.5) 58 (23.8)
        Cash 159 (65.2) 163 (66.8)
    Change in payment type
        No major difference 196 (80.3)
        Lost cash or assistance 48 (19.7)
    Conflict-related change in household setting
        Unaffected 177 (72.5)
        Affected 67 (27.5)
Outcome variables
    ECOG status
        No decline 163 (66.8)
        Decline 81 (33.2)
    NCCN compliance
        Non-compliance decrease 194 (79.5)
        Non-compliance increase 50 (20.5)
    Overall treatment
        No decline 142 (58.2)
        Increase in reduced doses/incomplete regimen 102 (41.8)

aParticipants may report several payment methods; hence percentages do not sum to 100. ECOG: Eastern Cooperative Oncology Group; NCCN: 
National Comprehensive Cancer Network.

Table 3.  Changes in Social and Clinical Indicators From Baseline (T0) to Follow-Up (T1) - (continued)
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yond patients’ documented socioeconomic and financial char-
acteristics, such as drug availability, treatment-related clinical 
considerations, institutional practices, or broader healthcare-
system constraints. Importantly, these deviations should not 
be interpreted solely as patient-level nonadherence but rather 
as manifestations of healthcare system fragility and socioec-
onomic barriers that limit access to recommended oncology 
care. Together, these findings suggest that treatment delivery 
depends not only on clinical indications but also on patients’ 
ability to maintain stable healthcare access throughout treat-
ment, supporting the incorporation of dynamic socioeconomic 
and healthcare-access changes into real-world oncology risk 
assessment, particularly in crisis-affected and resource-con-
strained settings [6].

Previous studies have consistently shown that socioeco-
nomic status influences cancer outcomes, including prognosis, 
screening, and access to treatment [7]. However, most stud-
ies have evaluated socioeconomic status at a single time point, 
and evidence on how socioeconomic changes during treatment 
affect cancer care delivery remains limited. A recent scoping 
review, which focused largely on high-income countries, re-
ported that socioeconomic disadvantage compromises treat-
ment access, continuity of care, and treatment completion [8]. 
In low- and middle-income countries, these disparities are fur-

ther amplified by health system capacity, insurance structures, 
the availability of essential therapies, and broader inequities 
in oncology care [5, 6]. In Lebanon, previous studies have 
described the impact of the national healthcare crisis and an-
ticancer drug shortages on treatment interruptions and modifi-
cations among patients with cancer [17, 18]. By prospectively 
evaluating changes in socioeconomic and healthcare-access 
conditions during active treatment, the present study extends 
this evidence by demonstrating that dynamic socioeconomic 
deterioration, rather than baseline socioeconomic status alone, 
is associated with functional decline and deterioration in treat-
ment receipt.

This study has several strengths. First, its prospective mul-
ticenter design enabled the assessment of changes in socioeco-
nomic and healthcare-access conditions during active cancer 
treatment rather than relying solely on baseline socioeconomic 
status. The participating university hospitals are major oncol-
ogy centers representing both the private and governmental 
healthcare sectors that serve patients from across Lebanon, 
enhancing the diversity and representativeness of the study 
population. Second, the use of paired assessments allowed the 
identification of dynamic deterioration in socioeconomic and 
healthcare-access conditions over time. Third, the study evalu-
ated clinically meaningful oncologic outcomes, including 

Table 4.  Bivariate Associations Between Sociodemographic and Systemic Characteristics With Main Study Outcomes

Variables
ECOG grade NCCN compliance Overall treatment receipt

No decline, 
N (%)

Decline, 
N (%) Sig. No decline, 

N (%)
Decline, 
N (%) Sig. No decline, 

N (%)
Decline, 
N (%) Sig.

Age group (years) 0.001* 0.504 0.344
    18–29 9 (5.5%) 0 (0%) 6 (3.1%) 3 (6.0%) 4 (2.8%) 5 (4.9%)
    30–44 22 (13.5% 2 (2.5%) 20 (10.3%) 4 (8.0%) 17 (12.0%) 7 (6.9%)
    45–59 51 (31.3% 13 (16.0%) 51 (26.3%) 13 (26.0%) 36 (25.3%) 28 (27.4%)
    60–74 59 (36.2%) 54 (66.7%) 93 (47.9%) 20 (40.0%) 69 (48.6%) 44 (43.1%)
    75–90 22 (13.5%) 12 (14.8%) 24 (12.4%) 10 (20.0%) 16 (11.3%) 18 (17.6%)
Gender 0.438 0.258 0.268
    Male 99 (60.7%) 45 (55.6%) 118 (60.8%) 26 (52.0%) 88 (62.0%) 56 (54.9%)
    Female 64 (39.3%) 36 (44.4%) 76 (39.2%) 24 (48.0%) 54 (38.0%) 46 (45.1%)
Educational level 0.611 0.676 0.316
    High school 28 (17.2%) 18 (22.2%) 81 (41.7%) 20 (40.0%) 29 (20.4%) 17 (16.7%)
    University 71 (43.6%) 30 (37.0%) 39 (20.1%) 7 (14.0%) 56 (39.4%) 45 (44.1%)
    Secondary 37 (22.7%) 15 (18.5%) 41 (21.1%) 11 (22.0%) 35 (24.6%) 17 (16.7%)
    Primary 20 (12.3%) 13 (16.0%) 25 (12.9%) 8 (16.0%) 15 (10.6%) 18 (17.6%)
    Illiterate 7 (4.3%) 5 (6.2%) 8 (4.1%) 4 (8.0%) 7 (4.9%) 5 (4.9%)
Center 0.085 < 0.001* 0.534
    A 42 (25.8%) 12 (14.8%) 46 (23.7%) 8 (16.0%) 34 (23.9%) 20 (19.6%)
    B 33 (20.2%) 14 (17.3%) 33 (17.0%) 14 (28.0%) 27 (19.0%) 20 (19.6%)
    C 12 (7.4%) 4 (4.9%) 11 (5.7%) 5 (10.0%) 7 (4.9%) 9 (8.8%)
    D 11 (6.7%) 12 (14.8%) 11 (5.7%) 12 (24.0%) 11 (7.7%) 12 (11.8%)
    E 65 (39.9%) 39 (48.1%) 93 (47.9%) 11 (22.0%) 63 (44.4%) 41 (40.2%)

*P values are significant. ECOG: Eastern Cooperative Oncology Group; NCCN: National Comprehensive Cancer Network.
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Table 5.  Unadjusted and Adjusted Logistic Regression Analyses of Factors Associated With ECOG Decline, NCCN Compliance 
Decline, and Deterioration in Treatment Receipt

Factors
Decline in ECOG status (Yes vs. No -ref-)

Decline, N (%) Univariate,  
OR (95% CI)

Multivariate,  
AORa (95% CI) Sig.

Mean change in number of children 0.53 (0.3) 0.9 (0.80–1.02)

Mean change in number of elderly 0.78 (0.05) 1.75 (1.25–2.45) 1.66 (1.16–2.37) 0.005*

Change in occupational status

    Remained same 64 (79.0) 1 1 0.010*

    Lost job 17 (21.0) 2.13 (1.03–4.42) 2.78 (1.27–6.07)

Change in household monthly income

    Stable or increased 50 (61.7) 1

    Decrease in income 31 (38.3) 0.93 (0.54–1.62)

Change in income source

    No change 67 (82.3) 1

    Lost fixed income 14 (17.3) 0.69 (0.35–1.36)

Change in insurance access

    No change 77 (95.1) 1

    Lost medical insurance 4 (5.0) 2.02 (1.29–32.8)

Change in insurance coverage

    Same coverage 77 (97.5) 1

    Lower level of coverage 2 (2.5) 0.26 (0.12–32.8)

Change in payment type

    No major difference 64 (79.0) 1 1 0.238

    Lost cash or assistance 17 (21.0) 1.13 (0.58–2.19) 1.66 (0.72–3.85)

2024 Conflict-related change in household setting

    Unaffected 56 (69.1) 1 1 0.067

    Affected 25 (30.9) 1.29 (0.71–2.31) 2.04 (0.95-4.37)

Factors
Decline in NCCN compliance (Yes vs. No -ref-)

Decline, N (%) Univariate,  
OR (95% CI)

Multivariate, 
AORb (95% CI) Sig.

Mean change in number of children −0.52 (0.37)

Mean change in number of elderly −0.07 (0.12)

Change in occupational status

    Remained same 47 (94.0) 1 1 0.117

    Lost job 3 (6.0) 0.32 (0.09–1.10) 0.38 (0.12–1.27)

Change in household monthly income

    Stable or increased

    Decrease in income

Change in income source

    No change 39 (78.0) 1 1 0.869

    Lost fixed income 11 (22.0) 1.05 (0.50–2.23) 0.93 (0.42–2.15)

Change in insurance access
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Factors
Decline in NCCN compliance (Yes vs. No -ref-)

Decline, N (%) Univariate,  
OR (95% CI)

Multivariate, 
AORb (95% CI) Sig.

    No change 46 (92.0)
    Lost medical insurance 4 (8.0)
Change in insurance coverage
    Same coverage 47 (94.0) 1 1 0.548
    Lower level of coverage 3 (6.0) 0.89 (0.24–3.25) 2.28 (0.51–10.24)
Change in payment type
    No major difference 41 (82.0) 1 1 0.814
    Lost cash or assistance 9 (18.0) 0.87 (0.39–1.95) 1.12 (0.44–2.85)
2024 Conflict-related change in household setting
    Unaffected
    Affected

Factors
Decline in overall treatment (Yes vs. No -ref-)

Decline, N (%) Univariate,  
OR (95% CI)

Multivariate,  
AOR (95% CI) Sig.

Mean change in number of children 0.95 (0.1) 1.07 (0.96–1.19) 1.1 (0.98–1.23) 0.103
Mean change in number of elderly −0.08 (0.1) 1.14 (0.83–1.57) 1.22 (0.87–1.70) 0.235
Change in occupational status
    Remained same 88 (86.3) 1 1 0.94
    Lost job 14 (13.8) 0.91 (0.44–1.90) 0.97 (0.44–2.09)
Change in household monthly income
    Stable or increased 63 (61.7) 1 1 0.792
    Decrease in income 39 (38.2) 0.92 (0.55–1.56) 0.92 (0.53–1.57)
Change in income source
    No change 81 (79.4) 1 1 0.5
    Lost fixed income 21 (20.6) 0.93 (0.50–1.73) 0.79 (0.41–1.54)
Change in insurance access
    No change 95 (93.1) 1 1 0.034*
    Lost medical insurance 7 (6.9) 1.23 (0.43–3.51) 2.39 (1.07–5.34)
Change in insurance coverage
    Same coverage 97 (95.1) 1 1 0.122
    Lower level of coverage 5 (4.9) 1.62 (0.54–4.84) 3.27 (0.72–14.72)
Change in payment type
    No major difference 80 (78.4) 1 1 0.027*
    Lost cash or assistance 22 (21.6) 1.23 (0.65–2.32) 1.30 (1.03–1.64)
2024 Conflict-related change in household setting
    Unaffected 73 (71.6) 1 1 0.451
    Affected 29 (28.4) 1.08 (0.61–1.91) 0.95 (0.65–1.78)

aAdjusted for possible confounders: age, gender. bAdjusted age, gender, and center. *P values are significant. 1 is ref. cat. AOR: adjusted odds ratio; 
CI: confidence interval; ECOG: Eastern Cooperative Oncology Group; NCCN: National Comprehensive Cancer Network; OR: odds ratio.

Table 5.  Unadjusted and Adjusted Logistic Regression Analyses of Factors Associated With ECOG Decline, NCCN Compliance 
Decline, and Deterioration in Treatment Receipt - (continued)
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ECOG performance decline, NCCN guideline adherence, and 
treatment receipt, thereby linking socioeconomic deterioration 
with both patient functional status and treatment delivery. Fi-
nally, the study was conducted in a real-world oncology popu-
lation during a period of prolonged economic crisis, healthcare 
system strain, and regional conflict, providing prospective evi-
dence from a crisis-affected middle-income setting where such 
data remain scarce.

Nevertheless, several limitations should be acknowledged. 
First, its observational design does not allow causal inference, 
and the observed associations should therefore be interpreted 
as relationships rather than evidence of direct causality. Sec-
ond, although 338 eligible patients were enrolled at baseline, 
only 244 completed follow-up, introducing the possibility of 
attrition bias. Patients who died, discontinued treatment, trans-
ferred care, switched to oral therapy or palliative care, or were 
lost to follow-up may have differed systematically from those 
retained, potentially influencing the magnitude of the observed 
associations. Third, socioeconomic, household, income, and 
payment-related variables were obtained through patient in-
terviews and may therefore be subject to recall or reporting 
bias. However, this risk was minimized through standardized 
questionnaires, uniform data collection procedures, and veri-
fication with clinical records whenever feasible. Fourth, func-
tional status was assessed using ECOG performance status, a 
widely accepted clinical measure; however, it may not capture 
more subtle changes in physical functioning or quality of life. 
Although ECOG assessments were performed by trained on-
cology investigators using standardized forms, some interrater 
variability may have occurred, as variability in ECOG per-
formance status assessment among oncology healthcare pro-
fessionals has been previously described [25]. Fifth, despite 
adjustment for relevant covariates, residual confounding from 
unmeasured factors cannot be excluded. Additionally, requir-
ing patients to have completed at least four treatment cycles 
may have introduced selection bias by excluding individuals 
who discontinued treatment earlier owing to clinical dete-
rioration, socioeconomic barriers, or other treatment-related 
challenges. Therefore, the findings may not fully reflect the 
experiences of patients with the most severe early treatment 
disruptions. Additionally, center-level differences may have 
influenced the observed associations. Hospital ownership was 
not independently modeled because the governmental-hospital 
category was represented by a single participating center, mak-
ing ownership inseparable from site. Although center was in-
cluded as a categorical covariate in the multivariable analyses, 
the relatively small number of participating centers limited the 
ability to fully account for clustering and to disentangle insti-
tutional effects from individual-level socioeconomic factors. 
Therefore, the observed associations between socioeconomic 
changes and ECOG or NCCN compliance decline should not 
be interpreted independently of potential differences in insti-
tutional practices, patient case mix, or resource availability 
across centers. Finally, although the multicenter design en-
hances external validity, these findings should be interpreted 
within the Lebanese healthcare context and may not be directly 
generalizable to healthcare systems with different financing 
structures, resource availability, or models of oncology care. 
Furthermore, because the study included patients receiving 

hospital-administered systemic therapy, the findings may not 
be fully applicable to patients treated exclusively with oral an-
ticancer therapy or radiotherapy.

Conclusion

Overall, this study demonstrated that socioeconomic condi-
tions are dynamic throughout active cancer treatment and that 
deterioration in these conditions is associated with functional 
decline and deterioration in treatment receipt. Addressing so-
cioeconomic deterioration may be an important component 
of maintaining treatment continuity and the quality of cancer 
care, particularly in resource-constrained and crisis-affected 
settings.
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