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ABSTRACT:

Background: Colorectal cancer is a leading cause of cancer-related mortality worldwide, with delayed
diagnosis contributing to advanced disease and poorer outcomes. Sociodemographic disparities and
healthcare access variations influence diagnostic timelines, particularly in low- and middle-income
countries where screening remains limited. Understanding delayed diagnosis is essential for

Objective: To evaluate sociodemographic and clinical determinants associated with delayed diagnosis

Method: This cross-sectional observational study was conducted at the Department of Colorectal
Surgery, Bangladesh Medical University, Dhaka, from January to December 2025. Sixty
histopathologically confirmed colorectal cancer patients were enrolled. Data were collected through
structured interviews and hospital records. Analysis was performed using SPSS version 26.0.

Results: Most participants were aged 40-59 years (53.3%) and male (63.3%), with rural residence
predominance (65.0%). Rectal bleeding was the most common symptom (40.0%). Diagnostic delay
exceeding three months occurred in 61.7% of patients. Delayed diagnosis was higher among rural
residents (74.4%, p=0.012), individuals without formal education (83.3%, p=0.004) and those with a
monthly income below 15,000 BDT (80.8%, p=0.009). Advanced-stage disease (stage III-IV) was
observed in 83.8% of patients with delayed diagnosis compared with 34.8% diagnosed within three

Conclusion: Delayed diagnosis of colorectal cancer is associated with socioeconomic disadvantage
and advanced-stage presentation. Targeted awareness programs, improved healthcare access and
strengthened referral systems may facilitate earlier diagnosis and better outcomes.

sociodemographic improving early detection and patient prognosis.
determinants.
among colorectal cancer patients.
months (p<0.001).
Introduction

Colorectal cancer remains one of the leading causes of
cancer-related morbidity and mortality worldwide, with
rising incidence observed across both developed and
developing countries [1,2]. Recent global estimates
indicate that colorectal cancer ranks among the top three
most commonly diagnosed malignancies, reflecting
substantial public health challenges [1]. Epidemiological
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transitions, lifestyle modifications and demographic
ageing have contributed to increasing disease burden,
particularly in low- and middle-income countries where
healthcare resources remain limited [3,4]. Despite
advances in screening and treatment, delayed diagnosis
continues to significantly influence disease progression
and survival outcomes.
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Early detection of colorectal cancer is strongly
associated with improved prognosis and reduced
mortality, yet many patients still present at advanced
stages [2,5]. Diagnostic delay may occur at multiple
levels, including patient-related factors, healthcare
system barriers and socioeconomic determinants [6].
Studies have demonstrated that lower educational
attainment, limited income and rural residence are
frequently linked with delayed healthcare access and
later-stage diagnosis [7,8]. Such disparities are especially
evident in resource-constrained settings where
awareness of cancer symptoms and access to specialized
care remain limited.

The growing incidence of early-onset colorectal cancer
has further intensified concerns regarding timely
diagnosis and clinical awareness [5]. Research has
highlighted that atypical symptom presentation and
insufficient recognition of early warning signs can
prolong diagnostic intervals, ultimately leading to more
advanced disease at presentation [9]. Furthermore, global
analyses suggest that prolonged time to diagnosis is
associated with poorer clinical outcomes and increased
mortality risk, emphasizing the importance of identifying
modifiable determinants of delay [10,11].

In South Asian contexts, including Bangladesh,
socioeconomic disparities, variations in healthcare
utilization and limited screening programs may
contribute to diagnostic challenges [7]. Previous regional
studies have indicated that health-seeking behavior,
financial constraints and healthcare accessibility play
significant roles in influencing diagnostic timelines
among colorectal cancer patients [8]. Understanding
these determinants is essential for developing targeted
interventions aimed at improving early detection and
reducing disease burden.

Although several international studies have examined
factors associated with delayed diagnosis, evidence from
Bangladesh remains scarce. Existing literature has
largely focused on epidemiological patterns or clinical
characteristics rather than exploring the combined
impact of sociodemographic and healthcare-related
variables on diagnostic delay [7,8]. Therefore, this study
aims to evaluate the sociodemographic and clinical
determinants of delayed diagnosis in colorectal cancer
patients treated at a tertiary care center in Bangladesh.
By identifying key factors associated with delayed
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presentation and advanced disease stage, the findings
may contribute to improved clinical awareness,
optimized referral pathways and policy-level strategies
to enhance early detection.

Materials & Methods

This cross-sectional observational study was conducted
at the Department of Colorectal Surgery, Bangladesh
Medical University (BMU), Dhaka, Bangladesh. The
study period extended from January to December 2025.
A total of 60 patients diagnosed with colorectal cancer
were included in this study.

Inclusion Criteria:

1. Histopathologically  confirmed colorectal
cancer patients.

2. Patients aged 18 years or older.

3. Patients attending the colorectal surgery
department during the study period.

4. Patients with complete clinical and
sociodemographic data.

Exclusion Criteria:

1. Patients with recurrent colorectal cancer.

2. Patients with severe cognitive impairment
preventing interview.

3. Patients are unwilling to participate or withdraw
consent.

Data collection procedure

Informed consent was obtained from each participant
after explaining the study objectives, procedures and
confidentiality safeguards. Patients diagnosed with
colorectal cancer during the study period were recruited
consecutively  to selection  bias.
Sociodemographic data, clinical history, presenting
symptoms, healthcare-seeking patterns and diagnostic
timelines were collected wusing a structured
questionnaire. Clinical information, including stage at
diagnosis and diagnostic intervals, was extracted from
hospital records and pathology reports to ensure
accuracy and reduce recall bias. Face-to-face interviews
were conducted by trained researchers to maintain
consistency in data collection procedures. Descriptive
statistics were used to summarize frequencies,
percentages and distributions of variables. Inferential
statistical analysis included chi-square tests to assess
associations between sociodemographic variables and
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diagnostic delay, as well as relationships between
diagnostic interval and cancer stage. Statistical
significance was considered at p<0.05. All analyses were

performed using SPSS version 26.0. Confidentiality of
patient information was strictly maintained.

Results
Table 1. Sociodemographic Characteristics of Study Participants (n = 60)
Variable Frequency (n) Percentage (%)
<40 6 10.0
Age Group (years) 40-59 32 533
>60 22 36.7
Male 38 63.3
Sex
Female 22 36.7
Rural 39 65.0
Residence
Urban 21 35.0
No formal education 18 30.0
Education Level Primary (1-5 years) 20 333
Secondary or higher 22 36.7
<15,000 26 43.3
Monthly Family Income
1 — 21 .
(BDT) 5,000-30,000 35.0
>30,000 13 21.7

Table 1 presents the sociodemographic characteristics of
the study participants. The majority of patients were aged
40-59 years (53.3%), followed by >60 years (36.7%),
while only 10.0% were younger than 40 years. Male
participants constituted 63.3% and females represented
36.7%. Most participants resided in rural areas (65.0%)
compared with urban regions (35.0%). Regarding

education, 30.0% had no formal education, 33.3%
completed primary education and 36.7% had secondary
or higher education. Nearly half of the participants
(43.3%) had a monthly family income below 15,000
BDT, while 21.7% reported an income exceeding 30,000
BDT.

Table 2. Clinical Characteristics and Diagnostic Interval (n = 60)

Variable Frequency (n) Percentage (%)
Rectal bleeding 24 40.0

Primary Presenting Altered bowel habit 18 30.0

Symptom Abdominal pain 10 16.7
Weight loss/anemia 8 13.3
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<3 months 23 383
Time to Diagnosis

>3 months (Delayed) 37 61.7

Government hospital 29 48.3
Healthcare First Contact Private clinic 17 28.3

Local practitioner/pharmacy 14 233

Stage I-11 21 35.0
Stage at Diagnosis

Stage -1V 39 65.0

Table 2 describes the clinical characteristics and
diagnostic interval among patients with colorectal
cancer. Rectal bleeding was the most common presenting
symptom (40.0%), followed by altered bowel habits
(30.0%), abdominal pain (16.7%) and weight loss or
anemia (13.3%). Diagnostic delay of more than three
months was observed in 61.7% of patients, whereas

38.3% were diagnosed within three months. The initial
healthcare contact was most frequently a government
hospital (48.3%), followed by private clinics (28.3%)
and local practitioners or pharmacies (23.3%). At
diagnosis, 65.0% of patients presented with advanced-
stage disease (stage III-1V), while 35.0% were in early
stages (stage I-1I).

Table 3. Association Between Sociodemographic Factors and Delayed Diagnosis (n = 60)

> -
Variable :I)ELZ);ed( 3 months) 1(\(1)21)1 Delayed n p-value
Rural (n=39) 29 (74.4) 10 (25.6)
Residence 0.012
Urban (n=21) 8(38.1) 13 (61.9)
No formal (n=18) 15 (83.3) 3 (16.7)
Education Primary (n=20) 13 (65.0) 7 (35.0) 0.004
Secondary+ (n=22) 9 (40.9) 13 (59.1)
Income (<15,000 BDT) 21 (80.8) 5(19.2) 0.009
Table 3  shows the association  between (65.0%), whereas individuals with secondary or higher

sociodemographic factors and delayed diagnosis. A
significantly higher proportion of rural residents
experienced delayed diagnosis compared with urban
residents (74.4% vs 38.1%, p=0.012). Patients without
formal education had the highest frequency of delay
(83.3%), followed by those with primary education
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education demonstrated lower delay rates (40.9%) with
statistical significance (p=0.004). Low monthly income
(<15,000 BDT) was also significantly associated with
delayed diagnosis, affecting 80.8% of participants
(p=0.009).
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Table 4. Relationship Between Diagnostic Delay and Cancer Stage (n = 60)

Early Stage (I-1I) Advanced Stage (ITI-1V)
Diagnostic Interval p-value
n (%) n (%)
<3 months (n=23) 15 (65.2) 8 (34.8)
<0.001
>3 months (n=37) 6 (16.2) 31(83.8)

Table 4 presents the relationship between diagnostic
interval and cancer stage at presentation. Among patients
diagnosed within three months, 65.2% were in early
stages and 34.8% in advanced stages. In contrast, patients
with delayed diagnosis showed a markedly higher
proportion of advanced-stage disease (83.8%) compared
with early-stage disease (16.2%), with a highly
significant association (p<0.001).

Discussion

The present study identified significant
sociodemographic and clinical determinants associated
with delayed diagnosis among patients with colorectal
cancer, highlighting the complex interplay between
socioeconomic status, healthcare access and disease
stage at presentation. A substantial proportion of
participants experienced diagnostic delay exceeding
three months and most patients were diagnosed at
advanced stages. These findings are consistent with
global observations indicating that delayed diagnosis
remains a critical contributor to adverse clinical
outcomes in colorectal cancer. Bray et al. reported that
increasing global burden and mortality are partly
attributable to late-stage detection, particularly in low-
resource settings [1]. Similarly, Sung et al. emphasized
that disparities in healthcare access and awareness
contribute to delayed diagnosis and poorer prognosis [2].

The predominance of middle-aged and older individuals
in this study aligns with epidemiological trends
demonstrating higher colorectal cancer incidence in
individuals over 40 years of age. However, the presence
of younger patients also reflects emerging concerns
regarding early-onset disease patterns described by
Akimoto et al., who highlighted increasing incidence
among younger populations and the need for earlier
recognition of symptoms [5]. Sociodemographic
disparities observed in the current study, particularly the
higher proportion of rural residents experiencing
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diagnostic delay, support findings by Dantas et al., who
demonstrated that social determinants significantly
influence treatment and diagnostic timelines [6]. Rural
populations often face structural barriers, including
limited specialist availability and delayed referral
pathways, contributing to prolonged diagnostic intervals.

Educational status emerged as a significant determinant
of delayed diagnosis, with individuals lacking formal
education showing the highest rates of delay. Rahman et
al. reported similar findings in a Bangladeshi population,
where lower education levels were associated with
reduced awareness of colorectal cancer symptoms and
delayed healthcare-seeking behavior [7]. Socioeconomic
factors, particularly low monthly income, were also
significantly associated with delayed diagnosis in this
study. Mandelblatt et al. previously identified
socioeconomic deprivation as a key factor contributing
to late-stage colorectal cancer diagnosis, emphasizing
the role of financial constraints in accessing timely
medical evaluation [12]. These findings collectively
suggest that socioeconomic inequality remains a major
barrier to early detection.

Clinical characteristics observed in this study further
highlight patterns of delayed presentation. Rectal
bleeding was the most common presenting symptom, yet
a considerable proportion of patients were diagnosed at
advanced stages. Fritz et al. described that red-flag
symptoms such as rectal bleeding often remain under-
recognized by patients or healthcare providers, leading to
missed opportunities for early diagnosis [13]. Moreover,
Walter et al. demonstrated that symptom interpretation
and health-seeking behavior significantly influence
diagnostic intervals, reinforcing the importance of
patient awareness and primary care responsiveness [9].
The reliance on government hospitals as the primary
point of healthcare contact in this study may reflect
accessibility and affordability factors, but it may also
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indicate systemic delays related to referral pathways and
diagnostic resources.

One of the most important findings of this research was
the strong association between delayed diagnosis and
advanced-stage disease. Patients diagnosed after more
than three months were substantially more likely to
present with stage III-IV cancer. This observation
supports evidence from Terring et al., who reported that
longer diagnostic intervals were consistently associated
with advanced-stage colorectal cancer across multiple
populations [14]. Similarly, Pita-Fernandez et al.
demonstrated that diagnostic delay negatively influences
survival outcomes, underscoring the clinical importance
of timely diagnosis [15]. Neal et al. further emphasized
that prolonged time to diagnosis correlates with poorer
cancer outcomes, reinforcing the need for interventions
targeting early detection [11].

The findings also reflect broader challenges faced by
healthcare systems in low- and middle-income countries.
Khan and Lengyel noted that limited screening
programs, insufficient awareness and healthcare
infrastructure constraints contribute to delayed cancer
diagnosis in resource-limited settings [4]. The current
study’s results align with these observations, suggesting
that strengthening early detection strategies and
improving access to specialized care may reduce
diagnostic delays and improve disease outcomes.
Additionally, Suryani et al. reported that healthcare-
seeking behavior and healthcare system factors play a
significant role in determining diagnostic timelines,
further supporting the multifactorial nature of delay
observed in this study [8].

Overall, the results emphasize that the delayed diagnosis
of colorectal cancer is influenced by a combination of
demographic, socioeconomic and healthcare-related
factors. Addressing these determinants requires
comprehensive strategies that include improving public
awareness, enhancing primary healthcare training and
strengthening referral systems. Such approaches may
contribute to earlier diagnosis, reduced disease burden
and improved survival outcomes for patients with
colorectal cancer.

Conclusion

Delayed diagnosis of colorectal cancer is strongly
associated with rural residence, lower educational
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attainment and reduced socioeconomic status. A
significant proportion of patients presented with
advanced-stage disease, emphasizing the clinical
consequences of prolonged diagnostic intervals. Early
recognition of symptoms and improved healthcare
accessibility may play crucial roles in reducing
diagnostic delay. Strengthening referral systems and
increasing public awareness could contribute to earlier
diagnosis and improved clinical outcomes in colorectal
cancer patients.
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