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Abstract

Background: Delayed presentation remains a contributor to advanced-
stage breast cancer (BC) diagnosis and poor outcomes. Although so-
ciodemographic factors are known to influence presentation delay, 
patient-perceived barriers may play a role in help-seeking behavior. 
However, the association linking sociodemographic characteristics, 
patient-perceived barriers, and delayed presentation remains insuffi-
ciently understood. This study aimed to examine the direct and indirect 
associations between sociodemographic factors, patient-perceived bar-
riers, and delayed BC presentation using a path analysis approach.

Methods: This cross-sectional study included 150 women with BC. 
Sociodemographic characteristics, presentation interval, and patient-
perceived barriers were collected through medical records and semi-
structured interviews. Patient-perceived barriers were identified 
through content analysis of open-ended responses. Path analysis was 
conducted to estimate direct, indirect, and total effects.

Results: None of the total indirect effects from sociodemographic 

variables to presentation delay through patient-perceived barriers 
were statistically significant. Five specific indirect pathways tested 
using the joint-significance approach were also non-statistically sig-
nificant: age through fear of surgery (β = −0.002; P = 0.149), monthly 
income through fear of diagnosis (β = −0.029; P = 0.116), monthly in-
come through fear of surgery (β = 0.047; P = 0.087), monthly income 
through preference for a female physician (β = 0.026; P = 0.135), 
and education through fear of surgery (β = 0.072; P = 0.051). Several 
sociodemographic factors showed significant direct associations with 
specific patient-perceived barriers. Increasing age was associated 
with lower fear of visiting health facilities (β = −0.245; P < 0.05) and 
lower fear of surgery (β = −0.149; P < 0.05). Higher income was asso-
ciated with lower fear of diagnosis (β = −0.128; P < 0.05), higher fear 
of surgery (β = 0.170; P < 0.05), and greater preference for female 
physicians (β = 0.161; P < 0.05). Lower educational attainment was 
associated with higher fear of surgery (β = 0.283; P < 0.01), while un-
married status was associated with higher fear of healthcare costs (β = 
0.383; P < 0.01) and lower likelihood of seeking complementary and 
alternative medicine (β = −0.130; P < 0.05). Several patient-perceived 
barriers were directly associated with delayed presentation, including 
fear of diagnosis (β = 0.165; P < 0.01), fear of surgery (β = 0.247; P < 
0.01), painless symptoms (β = 0.367; P < 0.001), symptom minimiza-
tion (β = 0.105; P < 0.05), perceived busyness (β = 0.244; P < 0.01), 
and preference for female physicians (β = 0.105; P < 0.05).

Conclusion: Although the hypothesized mediation of sociodemo-
graphic factors by patient-perceived barriers was not supported, sev-
eral sociodemographic factors were associated with distinct barrier 
profiles, and several patient-perceived barriers were associated with 
delayed presentation. These findings highlight the importance of ad-
dressing modifiable barriers to promote earlier presentation and im-
prove BC outcomes.

Keywords: Breast cancer; Patient-perceived barriers; Delay presen-
tation; Path analysis

Introduction

Breast cancer (BC) is one of the most common malignancies 
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in women worldwide. In Indonesia, BC accounts for 30.9% of 
women’s cancer cases and 11% of cancer deaths in 2020 [1]. In 
Yogyakarta Province, BC affects mostly younger women and 
often presents at advanced stages [2]. A local study reported a 
5-year overall survival rate of 51% [3], lower than in nearby 
Asian countries.

Delays in presentation can impede early identification 
and diagnosis of BC, which in turn increases the burden of 
advanced-stage disease at initial presentation and ultimately 
results in poorer prognosis and reduced survival. Numer-
ous studies found that factors such as lower education, older 
age, lower socioeconomic status, rural residence, and limited 
healthcare access are associated with delay in presentation [2, 
4, 5]. Consequently, these delays lead to worse outcomes and 
add considerable constraints to the healthcare system, which 
must then provide more complex, intensive treatment.

Presentation delay might also be caused by factors beyond 
sociodemographic and clinical determinants, as evidence sug-
gests that patient-perceived barriers play a pivotal mediating 
role in shaping help-seeking behavior. Barriers include the 
perception of a painless symptom, the attribution of symptoms 
to a non-serious condition (symptom minimization), fear of 
cancer diagnosis, and fear of surgical procedures [2, 4]. All are 
observed to significantly affect cognitive appraisal and emo-
tional processing, potentially leading to delayed recognition of 
symptom seriousness and delayed medical consultation. Un-
derstanding these internal psychological and cognitive barriers 
is essential for developing targeted interventions that encour-
age timely presentation and improve BC outcomes.

One method that might offer a valuable methodological 
approach for examining the role of patient-perceived barriers 
as mediators between sociodemographic factors and presenta-
tion delay is path analysis. Path analysis allows for the simul-
taneous estimation of direct, indirect, and total effects among 
multiple variables within a hypothesized causal framework. 
Path analysis might help assess whether sociodemographic 
characteristics indirectly influence delays through their asso-
ciation with patient-perceived barriers, providing insight into 
complex relationships among determinants and enabling dis-
tinction of the contributions of mediating variables. Moreover, 
this analysis is well-suited for testing theoretical models of 
health behavior, thereby helping clarify the associations un-
derlying delays in presentation [6].

This study aimed to examine the direct and indirect asso-
ciations between sociodemographic factors, patient-perceived 
barriers as reasons for delay, and delayed BC presentation 
through path analysis, which may provide an understanding 
of how these factors interact among BC patients and identify 
possible actionable targets for intervention that could promote 
earlier presentation and improve outcomes.

Materials and Methods

Study participants and data collection

Subjects were retrospectively recruited from a primary study 
that aimed to analyze chemotherapy-related toxicity and its 

impact on survival in 250 patients with BC. The study was 
conducted at the Hematology and Medical Oncology Division, 
“Tulip”/Integrated Cancer Clinic, Dr. Sardjito General Hos-
pital, Yogyakarta, Indonesia, between July 2018 and March 
2022. Eligible subjects were women aged 18 or older with 
histopathologically confirmed BC and an Eastern Coopera-
tive Oncology Group (ECOG) performance status of 0 or 1. 
Subjects with terminal illness, severe comorbidities, or those 
unable to provide accurate information due to psychotic dis-
orders or any other causes were excluded to mitigate poten-
tial limitations in recall and interview coherence, as well as to 
avoid causing undue distress to these vulnerable groups.

A semi-structured questionnaire was developed to collect 
sociodemographic data, presentation delay, and reasons for 
delay, as described in detail in the previous study [2]. During 
development, three independent general practitioners per-
formed forward and backward translations into Bahasa Indo-
nesia. The questionnaire was then assessed for face validity 
through a pilot test with six individuals without a medical 
background. These participants were convenience sampled 
via contacts known to the research team. Trained research 
team members conducted face-to-face interviews from Sep-
tember 2020 to February 2021. Seventy-seven interviews 
occurred at the clinic. Due to the COVID-19 pandemic and 
travel restrictions, 74 interviews took place by phone. The 
study received ethical approval from the Faculty of Medicine, 
Public Health, and Nursing of Universitas Gadjah Mada/Dr. 
Sardjito General Hospital Joint Ethics Committee (Reference 
Number: KE/FK/0444/EC/2020). The study was conducted 
in compliance with the ethical standards of the responsible 
institution on human subjects as well as with the Helsinki 
Declaration.

Study variables

Participant age was defined at BC diagnosis. Monthly income 
included individual or household earnings and was classified 
as ≤ 3 million Rupiah or > 3 million Rupiah (referred to as 
an income cut-off for happiness index > 70 by the Indonesian 
Ministry of National Development Planning in 2021 [7]). Edu-
cational attainment was measured as the highest level of for-
mal education completed, categorized as senior high school or 
higher (including a bachelor’s degree or higher), and no for-
mal education or only primary or junior high school. Marital 
status was dichotomized as married or single, widowed, and 
divorced.

The presentation duration interval was defined as the time 
from initial BC symptom onset to the patient’s first visit to a 
health facility or medical professional (doctor, nurse, or mid-
wife). During the interview, subjects were asked about the date 
of symptom onset and the date of their first consultation. If 
participants could not recall exact dates, uncertain dates were 
handled using a procedure adapted from the Cancer Symptom 
Interval Measure (C-SIM) protocol for calculating “pseudo-
exact” dates from estimated dates. First, participants were en-
couraged to estimate the period in months. Interviewers then 
helped refine these estimates by linking them to notable occa-
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sions or holidays to narrow the date range. If only a month was 
given, follow-up questions aimed to find the exact day or relate 
it to events within that month. Documented surgery dates in 
clinical records were used as benchmarks, as these were often 
key milestones for patients. When exact dates were unknown, 
participants were asked to provide a month or a month range, 
along with the year. If only a month was provided, the 15th 
was used as the estimated date; for a range of months, the mid-
point between the 15th of those months was used. If only the 
year were available, June 30 was used as the estimated date 
[3, 4, 8].

Presentation delay was then determined based on the pres-
entation duration interval, with intervals of more than 3 months 
considered delayed presentations, in accordance with previous 
literature [3, 4]. To address patient-perceived barriers, open-
ended questions were included to elicit subjects’ reasons for 
delaying presentation.

Statistical analysis

A content analysis of the interview transcripts was conducted 
to assess patient-perceived barriers, based on participants’ 
open-ended responses to the question of delayed presenta-
tion [9]. Two research team members independently generated 
inductive codes without a predetermined framework. Codes 
were compared, collated, and refined into candidate themes 
representing patient-perceived barriers. Discrepancies were 
resolved by consensus with consultation with a third research 
team member. Themes were then defined and named accord-

ingly. The theme with only one response was excluded because 
it captured only prominent and recurring patterns of patient-
perceived barriers [9, 10]. Descriptive analysis was performed 
to observe the distribution of subjects’ characteristics. Subject 
characteristics were summarized using mean and standard de-
viation (SD), median, or frequencies as appropriate.

Path analysis was conducted using structural equation 
modeling with maximum likelihood estimation to examine the 
hypothesized causal pathway linking sociodemographic vari-
ables to presentation delay, mediated by patient-perceived bar-
riers (Fig. 1). Path analysis is a subset of structural equation 
modeling that enables the estimation of regression coefficients 
corresponding to the direct, indirect, and total effects among 
variables. It is beneficial for testing theoretical models that 
propose causal relationships between a set of observed vari-
ables. The beta estimates in our path analysis represent stand-
ardized regression coefficients and are interpreted similarly 
to beta estimates obtained from generalized linear models, 
indicating the expected change in a dependent variable for a 
one-unit change in the independent variable [6]. To explore 
the possibility of pathway-specific mediation, following the 
joint-significance approach to mediation testing [11], specif-
ic indirect effects were estimated for the subset of candidate 
pathways in which both constituent direct paths were statisti-
cally significant.

A P-value of < 0.05 was considered statistically signif-
icant. Model fit was evaluated using the root mean square 
error of approximation (RMSEA), standardized root mean 
square residual (SRMR), Comparative Fit Index (CFI), and 
Tucker–Lewis Index (TLI) [6]. Bootstrapped standard errors 

Figure 1. Hypothesized pathways between sociodemographic variables and presentation delay. White boxes represent sociode-
mographic variables, light gray boxes represent patient-perceived barrier mediators, and the dark gray box represents presenta-
tion delay of more than 3 months.
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and corresponding 95% confidence intervals (CIs) were com-
puted using 1,000 replicates. All statistical analyses were car-
ried out using STATA software version 17 (StataCorp, Col-
lege Station, TX).

Results

Study participants

A total of 214 patients had been registered in the main study. 
Of these, three dropped out, and 38 had died. Among the 173 
eligible patients, 16 did not respond to the invitation, and six 
declined to participate. One patient was excluded due to an in-
ability to recall information or communicate effectively during 
the interview. In total, 150 patients were included in the final 
analysis.

The mean age of the participants was 53.2 years. The ma-
jority of participants were aged ≤ 60 years (80.7%), reported a 
monthly income of less than 3 million IDR (70.0%), attained 
formal education from senior high school to higher degree 
(57.3%), were married (83.3%), and experienced a presentation 
delay of ≤ 3 months (55.3%). Reasons for delay as patient-per-
ceived barriers identified in the analysis were painless symptom 
(28.7%; attributed their delay in seeking care to symptoms ex-
perienced not associated with any pain or physical discomfort) 
and symptom minimization (22.7%; the attribution of symptoms 
to a non-serious condition), followed by fear of surgery (15.3%), 
perceived busyness (11.3%), fear of doctor or health facility 
visit (4.7%), sought complementary and alternative medicines 
(CAM) (4.0%), fear of diagnosis (4.0%), fear of cost (2.7%), 
and sought female physician (Table 1).

Path estimates and mediation

Our model depicting the relationships among sociodemo-
graphic variables, patient-perceived barriers, and presentation 
delay is shown in Figure 2. The model fit indices of RMSEA of 
0.064 and SRMR of 0.063 suggest an acceptable fit. However, 
the indices of CFI of 0.732 and TLI of 0.430 were under the 
threshold for adequate fit. The direct, total indirect, and spe-
cific indirect effects of sociodemographic variables on pres-
entation delay of more than 3 months, mediated by patient-
perceived barriers, are presented in Supplementary Material 1 
(wjon.elmerpub.com).

None of the total indirect effects from the four sociode-
mographic variables to presentation delay reached statistical 
significance: age (β = −0.003, 95% CI −0.008, 0.003), monthly 
income (β = 0.145, 95% CI −0.087, 0.116), educational attain-
ment (β = 0.066, 95% CI −0.041, 0.173), and marital status (β 
= 0.083, 95% CI −0.055, 0.221). The estimation of specific 
indirect effects using the joint-significance approach revealed 
that none of the five specific indirect pathways reached statisti-
cal significance: age through fear of surgery (β = −0.002, 95% 
CI −0.005, 0.001), monthly income through fear of diagnosis 
(β = −0.029, 95% CI −0.066, 0.007), monthly income through 
fear of surgery (β = 0.047, 95% CI −0.007, 0.100), monthly 

income through preference for a female physician (β = 0.026, 
95% CI –0.008, 0.060), and education through fear of surgery 
(β = 0.072, 95% CI −0.001, 0.145) (Supplementary Material 
1, wjon.elmerpub.com). In the structural model, several direct 
associations between sociodemographic characteristics and 
patient-perceived barriers reached statistical significance. In-
creased age was associated with lower fear of doctor or health-
facility visits (β = −0.245, 95% CI −0.418, −0.071) and lower 
fear of surgery (β = −0.149, 95% CI −0.294, −0.003). Higher 
income (> 3 million Rupiah) was associated with lower fear of 
diagnosis (β = −0.128, 95% CI −0.225, −0.032), higher fear 
of surgery (β = 0.170, 95% CI 0.005, 0.334), and a greater 
likelihood of reporting preference for a female physician as a 
barrier (β = 0.161, 95% CI 0.046, 0.277). Lower educational 
attainment (no formal education to junior high school) was as-
sociated with higher fear of surgery (β = 0.283, 95% CI 0.104, 
0.462). Being single, widowed, or divorced was associated 
with higher fear of cost (β = 0.383, 95% CI 0.184, 0.582) and 

Table 1.  Study Characteristics (N = 150)

Variables Frequency (%)
Age (mean ± SD) 53.2 ± 9.0
    ≤ 60 years 121 (80.7)
    > 60 years 29 (19.3)
Monthly income
    < 3 million Rupiah 105 (70)
    > 3 million Rupiah 45 (30)
Educational attainment
    Senior high school to higher degree 86 (57.3)
    No formal education to junior high school 64 (42.7)
Marital status
    Married 125 (83.3)
    Single/widowed/divorced 25 (16.7)
Presentation interval (median, min–max, in days) 61 (0–8,378)
Presentation delay
    ≤ 3 months 83 (55.3)
    > 3 months 67 (44.7)
Patient-perceived barriers
    Sought female physician 2 (1.3)
    Fear of cost 4 (2.7)
    Sought CAM 6 (4.0)
    Fear of diagnosis 6 (4.0)
    Fear of doctor/health facility visit 7 (4.7)
    Perceived busyness 17 (11.3)
    Fear of surgery 23 (15.3)
    Symptom minimization 34 (22.7)
    Painless symptom 43 (28.7)

CAM: complementary and alternative medicines; max: maximum; min: 
minimum; SD: standard deviation.

https://wjon.elmerpub.com
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lower reporting of CAM use as a first option (β = −0.130, 95% 
CI −0.224, −0.035). Six patient-perceived barriers were direct-
ly associated with presentation delay of more than 3 months: 
fear of diagnosis (β = 0.165, 95% CI 0.065, 0.264), fear of sur-
gery (β = 0.247, 95% CI 0.099, 0.397), preference for a female 
physician (β = 0.105, 95% CI 0.020, 0.189), painless symptom 
(β = 0.367, 95% CI 0.223, 0.511), symptom minimization (β 
= 0.105, 95% CI 0.020, 0.189), and perceived busyness (β = 
0.244, 95% CI 0.094, 0.394) (Supplementary Material 1, wjon.
elmerpub.com).

Discussion

Growing evidence supports a strong association between de-
lays in presentation, stage at diagnosis, and subsequent patient 
survival. Prolonged presentation intervals increase the likeli-
hood of cancer being detected at an advanced stage, which is 
associated with poorer prognosis and reduced quality of life [2, 
4]. Presentation delay reflects the interplay of multiple levels of 
determinants shaping health behavior. The interconnected lay-
ers of individual cognitive and emotional factors (awareness, 
health beliefs, emotional responses), social-environmental fac-
tors (work commitments, peer support, supportive networks), 
contextual factors (employment, income, education, healthcare 
access), and macro-level cultural and economic conditions col-
lectively contribute to delays in presentation [12].

In our analysis, we found that the mediation model was 
not supported and that the findings are best interpreted as 
describing two sets of direct associations within a structural 
model. We have explored factors across these multiple layers 
and their interactions to better understand the complex thought 

processes underlying delayed presentation. Several sociode-
mographic variables were significantly associated with spe-
cific patient-perceived barriers. Multiple barriers also showed 
strong direct associations with delayed presentation. However, 
these perceived barriers did not significantly mediate the rela-
tionship between sociodemographic factors and presentation 
delay. This finding indicates that sociodemographic influences 
on delayed presentation do not operate through a single domi-
nant mediating pathway, even when individual structural paths 
are significant. The individual effects of these barriers are in-
sufficient in magnitude or consistency to produce statistically 
detectable mediation. Previous work has shown that statisti-
cal tests of indirect effects can have low power under realis-
tic sample size and effect size conditions, making mediation 
difficult to detect even when structural paths exist [13]. The 
results also highlight that patient-perceived barriers are associ-
ated determinants of delayed presentation.

The overall model fit was mixed. Although the RMSEA 
and SRMR fell within commonly accepted thresholds, the CFI 
(0.732) and TLI (0.430) fell well below the conventional cut-
offs. Several factors may contribute to this divergence, includ-
ing low base rates in several patient-perceived barriers (e.g., 
“sought female physician” n = 2; “fear of cost” n = 4), which 
might produce sparse cross-classifications that disproportion-
ately depress incremental fit. Furthermore, some relationships 
among barriers may be non-linear or moderated rather than 
additive, a possibility that the present specification does not 
capture. Accordingly, individual structural parameters can be 
interpreted as descriptive associations within the specified 
model, but the overall fit leaves substantive covariance unex-
plained and indicates a need for refinement in larger studies 
[14].

Figure 2. Path analysis for the relationship sociodemographic variables and presentation delay. aP < 0.05; bP < 0.01; cP < 0.001.

https://wjon.elmerpub.com
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Sociodemographic factors and their influence on per-
ceived barriers

In this study, older age was associated with lower fear of visit-
ing health facilities and lower fear of surgery. The first finding 
contrasts with a previous report that 22.5% of adults avoided 
medical care due to examination-related discomfort and fear 
of serious illness [15], with these patterns modulated by health 
literacy [16]. In addition, older age was significantly associ-
ated with lower fear of surgery, consistent with prior evidence 
demonstrating a negative correlation between fear of surgery 
and age [17], plausibly reflecting the higher preoperative 
anxiety observed in younger patients [18]. These age-related 
differences may collectively reflect greater familiarity with 
healthcare settings, better emotional regulation, increased ac-
ceptance of medical interventions, and a greater readiness to 
confront health-related risks with advancing age [17, 18].

Higher income was linked to lower fear of cancer diagno-
sis, consistent with evidence that higher income reduces health 
anxiety [19] and less avoidance of serious illness [20]. Unex-
pectedly, higher income was also associated with greater fear 
of surgery, contrasting prior reports of greater preoperative 
anxiety among lower-income individuals due to financial con-
cerns [21–23], which may reflect heightened expectations for 
treatment quality and outcomes among higher-income patients 
[24]. Higher-income patients also more frequently preferred 
female physicians, consistent with prior studies of provider 
gender preference [21–23], potentially reflecting the percep-
tion of female physicians as more empathetic [25], greater 
comfort during examination of intimate organs [25, 26], and 
the reinforcing influence of cultural norms in more conserva-
tive societies [26].

Lower educational attainment was associated with greater 
fear of surgery, consistent with evidence that limited health lit-
eracy elevates preoperative anxiety [27, 28], and that lower 
education correlates with anxiety in medical and surgical set-
tings [18, 21, 29]. Higher education may attenuate this anxiety 
through cognitive and informational resources—critical think-
ing, access to health information, and understanding of proce-
dures [18]. Being single, widowed, or divorced was associated 
with greater fear of healthcare costs and lower reporting of 
CAM as a barrier. The heightened cost-related fear plausibly 
reflects the financial vulnerability of unmarried women within 
reduced household financial support [30, 31], while the lower 
CAM reporting is consistent with evidence that married indi-
viduals are more likely to use CAM, possibly because of the 
shared decision-making and mutual support that marriage fa-
cilitates [32–34].

Patient-perceived barriers as factors associated with de-
layed presentation

Several patient-perceived barriers were associated with de-
layed presentation in the model. Among the most prominent 
barriers was fear of a cancer diagnosis, which is a known psy-
chological reason that makes people delay seeking help. Find-
ing from previous study shows that 34% of women waited to 

get care because they were afraid of being told that they had 
BC [35]. This fear may come from worries about dying after a 
cancer diagnosis, which can make people avoid care or put off 
seeking care [36].

Fear of surgery was found to be a substantial barrier, par-
ticularly in the context of BC. Fears of diminished sexual-
ity, loss of femininity, or altered self-worth related to breast 
surgery might delay patients’ presentation [37, 38]. Evidence 
suggests that preoperative psychosocial screening and support-
ive interventions may help reduce these fears [39]. Cognitive 
barriers, such as perceiving painless symptoms and symptom 
minimization, were frequently reported. Patients may misin-
terpret painless breast lumps as benign or self-limiting and 
delay medical presentation, as patients assume that symptoms 
will resolve [5, 38]. This highlights persistent gaps in public 
awareness of BC symptoms and underscores the need for tar-
geted educational initiatives [40, 41].

In addition, practical and culturally specific barriers were 
significantly associated with delayed presentation, with per-
ceived busyness serving as a key factor. This sense of busy-
ness, especially due to competing work and family responsi-
bilities, often leads individuals to deprioritize their health [42]. 
This calls attention to the need for more flexible healthcare de-
livery models, such as extended clinic hours and mobile health 
services [43].

Finally, preference for female physicians emerged as a 
key barrier for some participants, as women might delay or 
avoid medical consultations when female healthcare providers 
are unavailable. This is particularly pronounced in Indonesian 
women, where cultural and religious norms strongly influence 
healthcare-seeking behaviors [44–46]. Addressing this barrier 
requires system-level responses. Improving the availability 
of female providers and integrating culturally competent care 
that respects patient preferences, beliefs, and religious prac-
tices can increase trust, patient satisfaction, and timely access 
to care [47, 48].

Strength and limitations

This study applies a theory-driven path analysis to examine 
complex relationships between sociodemographic characteris-
tics, patient-perceived barriers, and delayed BC presentation, 
enabling a nuanced understanding of how distal and proximal 
factors might interact. By incorporating a broad range of pa-
tient-perceived barriers across cognitive, emotional, and cul-
tural dimensions, the analysis moves beyond isolated factors 
to capture the multifaceted nature of help-seeking behavior, 
thereby providing empirically grounded insights to inform tar-
geted interventions that address modifiable patient-level barri-
ers alongside sociodemographic context.

Several limitations should be acknowledged. This study 
was conducted at a single center, which may limit generaliz-
ability, and further multicenter studies are required to confirm 
these findings. The modest sample size in this study, relative 
to the complexity of the path model, limited statistical power 
for detecting indirect effects, which is a recognized challenge 
in mediation analysis when constituent paths are of small-to-
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moderate magnitude [13]. Larger multicenter studies are war-
ranted to further confirm the absence of mediation in the hy-
pothesized model.

Additionally, although efforts to anchor recall to events or 
dates have been made through the use of recall protocols [8], 
self-reported data on timing and intervals, and reasons for de-
lay as patient-perceived barriers, may still be affected by recall 
bias and recall uncertainty cannot be fully eliminated. Recall 
could also be selectively distorted by the emotional salience 
of the subsequent cancer diagnosis or surgery, producing ei-
ther “compression” or “telescoping” of recalled intervals [49]. 
Moreover, since patient-perceived barriers were assessed ret-
rospectively, some reported barriers may represent post hoc 
rationalizations [50].

Patient-perceived barriers were assessed using single-item 
categorical responses derived from open-ended interview con-
tent rather than validated psychometric instruments. Multidi-
mensional constructs (e.g., fear of diagnosis or fear of surgery) 
are represented as binary indicators that capture the presence 
of the concern as a stated reason for delay but not its inten-
sity, duration, or specific cognitive content. Additionally, since 
themes mentioned by only a single participant were excluded 
in order to avoid unstable parameters, the exclusion may have 
removed some idiosyncratic but potentially meaningful bar-
riers. Future qualitative studies with larger samples would be 
better positioned to examine these lower-frequency responses.

Because the data are cross-sectional and barriers were as-
sessed retrospectively, temporal ordering between barriers and 
presentation delay was not established, and the path-analytic 
findings should therefore be interpreted as exploratory asso-
ciations within a hypothesized structural model rather than as 
evidence of causal pathways. In addition, the presumed direc-
tionality between perceived barriers and presentation delay 
may be bidirectional, a relationship that has not been evalu-
ated in this study.

Conclusions

This study shows that patient-perceived barriers are associated 
with delayed BC presentation. While sociodemographic fac-
tors were associated with specific barriers, these barriers did 
not significantly mediate the association between sociodemo-
graphic characteristics and presentation delay, which is shown 
in the non-significant indirect effect in the hypothesized mod-
el. These suggest that sociodemographic influences might not 
act through a single dominant pathway. Rather, the findings in-
dicate that patient-perceived barriers operate as factors associ-
ated with delayed presentation within the modelled framework 
of delayed presentation across different sociodemographic 
groups. Addressing these modifiable cognitive, emotional, 
practical, and cultural barriers may therefore be important for 
promoting earlier presentation and improving BC outcomes.

Supplementary Material

Suppl 1. Direct and indirect effects of sociodemographic fac-

tors and patient-perceived barriers on delayed breast cancer 
presentation.
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