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Abstract

Background: Colorectal cancer (CRC) is an emerging public health concern in Ethio-
pia, with an estimated 3,347 new cases reported in 2022. This local burden reflects a 
global rise, with CRC projected to reach 2.2 million new cases and 1.1 million deaths 
worldwide by 2030. Delayed initiation of treatment contributes to disease progression, 
increased complications and higher healthcare costs. Despite this, limited local evidence 
exists regarding factors contributing to treatment delays. This study aimed to assess how 
patient-related, health system and socioeconomic factors influence delayed treatment 
initiation among CRC patients in a resource-limited setting.

Objective: To identify determinants of delayed treatment initiation among CRC patients 
at Hawassa University Comprehensive Specialized Hospital (HUCSH), Sidama Regional 
State, Southern Ethiopia.

Methods: A hospital-based retrospective cohort study was conducted at HUCSH. Data 
were collected in August 2025 through retrospective review of medical records of CRC 
patients managed at HUCSH between 2017 and 2025. The data were analysed using 
SPSS version 27.0. Patients were categorised as delayed or not delayed based on treat-
ment initiation time. Logistic regression analysis was used to determine independent pre-
dictors of treatment delay.

Results: The prevalence of delayed treatment initiation was 77.2% (95% CI: 73.3–81.1). 
Significant predictors of delay included being married (adjusted odds ratio [AOR] = 3.71), 
rural residence (AOR = 2.11) and lack of health insurance (AOR = 2.41). Clinical factors 
such as rectal tumour site (AOR = 8.00) and elective surgery (AOR = 21.16) were also 
associated with increased delays. Patients with tumour nodes metastasis stage III disease 
were less likely to experience delays (AOR = 0.91), possibly due to clinical prioritisation.

Conclusion: Delayed treatment initiation among CRC patients at HUCSH is highly prev-
alent and influenced by demographic, socioeconomic and clinical factors. The findings 
highlight the need to expand health insurance coverage, improve access for rural popula-
tions and optimise surgical scheduling. Addressing these barriers is essential to reduce 
treatment delays and improve outcomes for CRC patients in Ethiopia.

Keywords: colorectal cancer, treatment delay, time to treatment initiation, retrospective 
cohort study, Sidama Region
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Background

Colorectal cancer (CRC) is a major global health burden, ranking as the third most common cancer and the second leading cause of cancer-
related deaths worldwide [1]. It develops in the colon or rectum, typically arising from benign polyps that undergo malignant transformation 
over time [2]. With ageing populations and advancements in diagnostics and therapies, the prevalence of CRC is increasing, placing signifi-
cant strain on healthcare systems and underscoring the critical need for continued research into its management and treatment [3].

The global burden of CRC is substantial and growing. In 2020, there were approximately 1.93 million new cases and 935,000 deaths globally 
[4]. A stark disparity in outcomes exists between high-income countries and low- and middle-income countries (LMICs). While screening 
programs have successfully reduced incidence and mortality in high-income nations, many LMICs are experiencing a sharp rise. For example, 
between 2010 and 2019, Africa saw a 48% increase in incidence and a 41% increase in mortality [5]. This trend is projected to continue, with 
estimates of 3.2 million new cases and 1.6 million deaths annually by 2040, representing a 63% and 73% increase, respectively [6]. Prognosis 
is highly dependent on the stage at diagnosis, with early detection leading to significantly improved survival, a key challenge in regions with 
rising incidence and limited screening infrastructure [1].

In Ethiopia, CRC is among the top three most common cancers, with an estimated 3,347 new cases in men and 3,204 in women reported in 
2022 [7]. Ethiopia has experienced an increasing burden of CRC, with a mortality rate of 38.5% among affected patients, underscoring gaps 
in early diagnosis and management [8]. In 2020, CRC was a major contributor to cancer-related deaths in the country, with approximately 
1,967 new cases and 1,289 fatalities, positioning it as one of the leading causes of cancer mortality [9].

The shift towards Westernised diets and more sedentary lifestyles in LMICs, driven by urbanisation, has increased exposure to key CRC risk 
factors, including processed foods and physical inactivity, contributing to the growing global burden of CRC [10]. The World Health Organiza-
tion (WHO) reports that 8.8 million people die from cancer annually, with a significant number in LMICs due to late diagnosis and inadequate 
treatment, leading to unnecessary suffering and premature death [11]. Detecting CRC at an early stage allows for more effective interven-
tions, often leading to better patient outcomes and reduced healthcare costs. The WHO emphasises that early cancer diagnosis significantly 
increases survival rates and reduces treatment costs. Late-stage diagnosis often results in unnecessary suffering and early death, whereas 
early detection enables more effective and less expensive treatment [12].

In the Ethiopian context, significant delays in initiating CRC treatment profoundly worsen patient outcomes [13]. These delays, which can 
extend for 10–12 months for essential therapies, such as radiotherapy, are driven by a complex interplay of factors, including limited diag-
nostic facilities, shortages of specialised healthcare providers and pervasive socioeconomic barriers [14]. Globally, evidence confirms that 
treatment postponements drastically increase mortality; each 4-week delay raises the risk of death by 12%–39%, as the cancer advances 
to more complex and less treatable stages [15,16]. Therefore, understanding the specific causes and timelines of these treatment delays in 
Ethiopia is critical for developing targeted interventions to improve healthcare delivery and patient survival [17]. 

In Ethiopia, CRC treatment is characterised by significant delays, with patients experiencing average waits of 5–6 months and radiotherapy 
delays exceeding 160 days [18]. These delays are exacerbated by a confluence of patient-related factors (e.g. fear and low awareness), sys-
temic barriers (e.g. inadequate infrastructure, long waiting times and specialist shortages) and socioeconomic challenges (e.g. financial con-
straints and geographic disparities) [19–21]. Although Ethiopia has initiated strategic responses, such as the National Cancer Control Plan, 
critical gaps persist. A key unmet need is the lack of comprehensive, context-specific data on the factors influencing treatment delays and 
their direct impact on patient outcomes. Therefore, this study aims to identify the determinants of delayed treatment initiation and evaluate 
their effect on clinical outcomes among CRC patients in Ethiopia.

Methods

Study area and design 

This institution-based retrospective study using secondary data was conducted at Hawassa University Comprehensive Specialized Hospital 
(HUCSH), located in Hawassa City, Ethiopia’s fifth largest city, and the primary public hospital serving over 25 million people in the southern 
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region [22]. HUCSH provides daily oncology services, including chemotherapy, radiotherapy and palliative care, supported by a multidisci-
plinary team of oncologists, nurses, pharmacists, radiographers and other staff, despite challenges, such as limited personnel, chemotherapy 
shortages and a lack of access to radiation therapy. The study reviewed medical records of patients with histologically confirmed CRC who 
were diagnosed between 01 May 2017 and 30 April 2025. Data were collected over the period from 01 August 2025 to 30 August 2025.

All CRC patients were managed at HUCSH during this period, while the study population consisted of histologically confirmed CRC cases 
who received treatment at the hospital. CRC patients who were diagnosed but did not receive timely treatment due to appointment delays 
were included. Also, inclusion required complete medical records and clinical confirmation of CRC. Patients who had carcinoma in situ, 
unknown staging or histology, non-CRC colon conditions, multiple cancers, who were referred elsewhere for treatment, with comorbid can-
cers or who were paediatric cases were excluded. After a thorough review, a total of 469 eligible patients were included in the final sample.

Measurements 

We have collected baseline characteristics about each patient, including age, gender, marital status, place of residence, age at diagnosis, 
tumour location, tumour stage, carcinoembryonic antigen (CEA), histology type, tumour grade, chemotherapy, surgery and delayed treat-
ment, defined as starting treatment >60 days after diagnosis. Our primary outcome variable was the time to treatment initiation, with delayed 
treatment defined as initiation occurring ≥60 days after diagnosis. 

Data quality assurances 

Pretest on 5% of medical record review was done on a confirmed diagnosis of patients enrolled in 2017 and 2025, 2 weeks before the actual 
data collection time at Hawassa University Cancer Treatment Centre. As a result, some unrecorded variables were removed from the data 
extraction tool. A training guide was prepared for further quality. The data collectors and supervisors were trained for half a day before data 
collection. Review of the data extraction tool was checked for completeness by the principal investigator and supervisors daily. Kobo Toolbox 
as well as paper-based tools were used for data collection to ensure quality.

Operational definition or definition of terms

Delayed time to treatment initiation (TTI): the period between a confirmed diagnosis and the start of actual treatment, which is >60 days 
from diagnosis to first treatment [23–25].

CRC, also known as bowel cancer, is a type of cancer that develops in the colon or rectum, which are parts of the large intestine.

Data analysis

Data were analysed using SPSS 27 v. Basic descriptive analysis (mean, median and proportions) was summarised for baseline characteris-
tics. The dependent variables were dichotomised into delayed (>60 days) and not delayed (<60 days). Before running the logistic regression 
model, a multicollinearity diagnosis was checked using VIF, a value below ten showing that there is no multicollinearity between two or more 
predictors. The necessary assumption for the model was checked using a goodness of fit test by Schoenfeld residual, and variables having a 
p-value > 0.05 were considered as fulfilling the supposition. Bivariable logistic regression was fitted, and those independent variables that 
fitted in the bivariable regression <0.25 position of significance were included in the multivariable analysis. Multiple logistic regression was 
done at a 0.05 level of significance to determine the net effect of each explanatory variable on the time to delay of treatment initiation. The 
p-value < 0.05 in the multivariable analysis was considered statistically significant. The results of these models were expressed as odds ratios 
with a 95 CI and p-values were used to identify statistically significant predictors.

Ethics statement

This study was approved by the Ethics Committee of Pharma College (Ref: No. 080/IRERC/2025). Permission to access patients’ records was 
granted by hospital officials. Patient information was anonymous and kept confidential.
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Result 

Sociodemographic background

We selected 469 medical records from over 7,680 cases registered at HUCSH’s oncology centre to evaluate delayed treatment initiation in 
CRC patients. Of the 469 CRC patients, nearly half, 225 (48.0%), were middle-aged (45–64 years), while 153 (32.6%) were under 45 and 91 
(19.4%) were 65 or older. The mean age was 50.9 (SD + 13.39) years, while the median age of 50 years with an interquartile range (IQR) of 50 
years (Q1 = 40, Q3 = 60) and mode stood at 50 years, indicating a relatively symmetrical distribution centred around this age. Additionally, 
242 (51.6%) were under 50 and categorised as having early-onset CRC, while 227 (49.4%) were 50 or older. The age range was from 23 to 
79 years, yielding a total range of 56 years (Table 1).

Clinical and pathological characteristics of CRC patients

In this study, 469 CRC patients participated, and the majority of them had colon tumours; 302 (64.4%) and 412 (87.8%) were classified 
as adenocarcinoma. For patients under 50 years, rectal tumours made up 41.3% of cases, while for those aged 50 years and above, the 
percentage was 58.7%. At diagnosis, half of the patients, 238 (50.7%), presented with metastatic disease, most commonly to the liver 78 
(23.3%), lungs 62 (18.5%) and over half, 239 (51.0%), had a significant comorbidity burden (Charlson score ≥ 2). Most tumours were well-
differentiated 270 (64.7%), though vascular invasion was present in a third of cases 150 (32.0%) (Table 2).

Table 1. Distribution of sociodemographic variables among CRC patients in Hawassa Comprehensive Specialized Hospital, Southern Ethio-
pia (N = 469).

Variables Categories Number Percentage 

Age (years) <45 153 32.6

45–64 225 48.0

>=65 91 19.4

Sex Male 266 56.7

Female 203 43.3

Region Sidama 163 34.8

Oromia 151 32.2

Southern Nations, Nationalities, and Peoples’ Region 155 33.0

Marital status Single 50 10.7

Married 419 89.3

Place of residence Urban 196 41.8

Rural 273 58.2

Health insurance (n = 332) Insured 171 51.5

Uninsured 161 48.5

https://doi.org/10.3332/ecancer.2026.2222
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Table 2. Clinical, pathological and behavioural characteristics of CRC patients in Hawassa Comprehensive Specialized Hospital, Southern Ethiopia 
(N = 469).

Variables Category Number Percentage

Site of tumour Colon 302 64.4

Rectum 167 35.6

Charles score 0 80 17.1

1 150 32.0

>=2 239 51.0

Preoperative chemotherapy Yes 57 12.2

No 412 87.8

Baseline CEA (n = 239) >=5 58 24.3

<5 181 75.7

Tumour grade (n = 417) Well differentiated 270 64.7

Moderately differentiated 88 21.1

Poorly differentiated 59 14.2

Histologic Adenocarcinoma 412 87.8

Mucinous carcinoma 57 12.2

Vascular invasion Yes 150 32.0

No 319 68.0

Tumour nodes metastasis (TNM) (n = 
268)

Stage I (localised cancer) 75 27.9

Stage II (early locally advanced) 44 16.4

Stage III (late locally advanced) 53 19.8

Stage IV (distant metastasis) 96 35.8

Mode of surgery (265) Elective 119 44.9

Emergency 146 55.1

Distance metastasis (n = 335) Liver 78 23.3

Lung 62 18.5

Brian 32 9.6

Others 163 48.7

Treatment Waiting for treatment 40 8.5

Surgical treatment only 50 10.7

Chemotherapy only 82 17.5

Both chemo and surgery 215 45.8

Surgery, adjuvant chemotherapy and radiotherapy 82 17.5

Type of chemotherapy (n = 297) Folinic acid (leucovorin), Fluorouracil (5‑FU), and Oxaliplatin 122 41.1

Capecitabine and Oxaliplatin 120 40.4

Folinic acid (leucovorin), Fluorouracil (5‑FU), and Irinotecan 55 18.5

https://doi.org/10.3332/ecancer.2026.2222
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Table 2. Clinical, pathological and behavioural characteristics of CRC patients in Hawassa Comprehensive Specialized Hospital, Southern Ethiopia 
(N = 469).

Variables Category Number Percentage

Smoking status (n = 294) Yes 38 12.9

No 256 87.1

Alcohol consumption Yes 105 22.4

No 364 77.6

BMI Not normal* 259 55.2

Normal 210 44.8

Treatment initiation status Delayed (>=60 days) 362 77.2

Not delayed (<60 days) 107 22.8

*Normal weight 18.5–24.9 kg/m² and not normal (Underweight < 18.5 kg/m²), overweight 25.0–29.9 kg/m² and obese ≥30.0 kg/m²

Several of the determinants identified in this study are potentially modifiable through health-system interventions (Table 3).

Table 3. Potential interventions to reduce delayed treatment initiation.

Identified factor Proposed intervention

Rural residence Strengthen referral networks, decentralised oncology services and patient navigation programs

Lack of health insurance Expand community-based health insurance coverage and financial support programs

Rectal cancer Establish multidisciplinary tumour boards and fast-track treatment pathways

Elective surgery delays Increase operating room availability and prioritise cancer surgery scheduling

Transportation barriers Patient transportation support and lodging assistance

Low awareness Community education and awareness campaigns

Diagnostic delays Improve pathology and imaging turnaround times

Magnitude of CRC

This study showed that the magnitude of delayed treatment initiation among CRC patients was 77.2% (95% CI: 73.37–81.00). The median 
time for treatment initiation among CRC patients was 130 days with an IQR of 149 days (Q1 = 67, Q3 = 216), indicating substantial variability 
in treatment delays. This extended interval suggests a significant lag in initiating treatment postdiagnosis, which may have critical implica-
tions for disease progression, patient outcomes and overall healthcare efficiency. 

Factors associated with delayed treatment initiation

In this study, about six sociodemographic variables were analysed, and three of them showed independent predictors of the outcome after 
controlling for other variables’ effects on CRC treatment delay, such as marital status, place of residence and health insurance. Married 
patients had 3.71 times higher adjusted odds of the late initiation of treatment compared to single patients (adjusted odds ratio [AOR] = 
3.71, 95% CI: 1.88–7.32, p < 0.001). Similarly, rural residents had 2.11 times higher adjusted odds than urban residents (AOR = 2.11, 95% 
CI: 1.24–3.60, p = 0.006). Furthermore, not having health insurance was significantly associated with the outcome, with uninsured patients 
having 2.41 times higher adjusted odds than those with insurance (AOR = 2.41, 95% CI: 1.38–4.18, p = 0.002). While female sex showed a 
significant crude association (crude odds ratio (COR) = 1.78, 95% CI: 1.13–2.80, p = 0.013), it was not statistically significant in the adjusted 
model (AOR = 1.69, 95% CI: 0.98–2.95, p = 0.06), indicating its effect may be influenced by other sociodemographic factors (Table 4).

https://doi.org/10.3332/ecancer.2026.2222
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The multivariate logistic regression analysis identified three factors as independent predictors of a treatment initiation delay of ≥60 days: 
tumour site, TNM stage III disease and mode of surgery. Patients with rectal tumours had significantly higher odds of delay compared to 
those with colon tumours (AOR = 8.00, 95% CI: 1.19–14.03, p = 0.033). On the other hand, a diagnosis of TNM stage III cancer was asso-
ciated with significantly reduced odds of delay compared to stage IV disease (AOR = 0.91, 95% CI: 0.14–5.8, p = 0.011). Most patients 
undergoing elective surgery had a dramatically increased probability of a prolonged delay compared to those requiring emergency operations  
(AOR = 21.16, 95% CI: 2.80–59.78, p = 0.003) (Table 5).

Discussion

This study aimed to investigate the determinants of delayed treatment initiation and assess their effect on clinical outcomes in patients with 
CRC in Ethiopia. The findings of the study suggest that CRC can affect individuals across a broad age range, with the mean age of onset being 
50.9 (±13.39) years and identical median and mode ages of 50 years. These findings, confirm that CRC affects individuals across the adult 
lifespan and are consistent with existing literature indicating that while incidence rises with age, the disease can occur at any age [26–28]. 
The increased incidence of CRC in young adults (<50 years) is might be due to lifestyle change, which is related to BMI, smoking, alcohol 
consumption and other factors. 

This study found that the incidence of delayed treatment initiation among CRC patients was 77.2% (95% CI: 73.37–81.00). This rate is lower 
than that reported in Brazilian women with breast cancer (89.1%) [29], but higher than findings from several other studies, including Black 
Lion Hospital in Ethiopia (65%) [25], Spain (65.5%) [3] and Woods’ study (46.8%) [30] on CRC. This discrepancy may be obtained from dispari-
ties in how ‘delayed treatment’ is defined across studies, with some using shorter time thresholds or different starting points for measuring 
TTI. 

Table 4. Multivariable  analysis of sociodemographic variables among CRC patients in Hawassa Comprehensive Specialized Hospital, Southern Ethiopia.

Variables Categories >=60
n (%)

<60
n (%) COR 95%CI p value AOR 95% CI p value 

Age <45 116 (75.8%) 37 (24.2%) 1.06 (0.58, 1.93) 0.848

45–64 178 (79.1%) 47 (20.9%) 1.28 (0.72, 2.27) 0.396

>=65 68 (74.7%) 23 (25.3%) 1

Sex Male 194 (72.9%) 72 (27.1%) 1

Female 168 (82.8%) 35 (17.2%) 1.78 (1.13, 2.80) 0.013 1.69 (0.98, 2.95) 0.06

Region Sidama 133 (81.6%) 30 (18.4%) 1.34 (0.78, 2.31) 0.290

Oromia 110 (72.8%) 41 (27.2%) 0.81 (0.48, 1.36) 0.429

SNNPR 119 (76.8%) 36 (23.2%) 1

Marital status Single 26 (52.0%) 24 (48.0%) 1

Married 336 (80.2% 83 (19.8%) 3.74 (2.04, 6.84) <0.001 3.71 (1.88, 7.32) <0.001*

Place of residence Urban 136 (69.4% 60 (30.6%) 1

Rural 226 (82.8% 47 (17.2%) 2.12 (1.37, 3.28) <0.001 2.11 (1.24, 3.60) 0.006*

Health insurance (n = 332) Yes 114 (66.7%) 57 (33.3%) 1

No 135 (83.9% 26 (16.1%) 2.6 (1.53, 4.40) <0.001 2.41 (1.38, 4.18) 0.002*

*Statistically significant

https://doi.org/10.3332/ecancer.2026.2222
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Table 5. Multivariable analysis of clinical, pathological and behavioural characteristics of CRC patients in Hawassa Comprehensive Specialized Hospital, 
Southern Ethiopia (N = 469).

Variables Category Delayed
>=60 days

Not delayed 
<60 days COR 95%CI p value AOR 95% CI p value

Site of tumour Colon 217 (71.9%) 85 (28.1%) 1

Rectum 145 (86.8%) 22 (13.2%) 2.58 (1.54, 4.32) <0.001 8.00 (1.19, 14.03) 0.033*

Charles score 0 44 (55.0%) 36 (45.0%) 1

1 130 (86.7%) 20 (13.3%) 5.32 (2.79, 10.13) <0.001 9.00 (0.69, 11.76) >0.05

>=2 188 (78.7%) 51 (21.3%) 3.02 (1.76, 5.17) <0.001 2.81 (0.34, 22.96) >0.05

Preoperative 
chemotherapy

Yes 52 (91.2%) 5 (8.8%) 3.42 (1.33, 8.80) 0.011 0.35 (0.01, 10.01) >0.05

No 310 (75.2%) 102 (24.8%) 1

Vascular invasion Yes 42 (28.0%) 108 (72.0%) 0.66 (0.42, 1.03) 0.068 3.44 (0.92, 45.21) >0.05

No 65 (20.4%) 254 (79.6%) 1

TNM (n = 268) Stage I (localised cancer) 70 (93.3%) 5 (6.7%) 3.92 (1.40, 10.96) 0.009 3.01 (0.31, 9.20) >0.05

Stage II (early locally advanced) 30 (68.2%) 14 (31.8%) 0.6 (0.27, 1.33) 0.21 0.99 (0.11, 8.87) >0.05

Stage III (late locally advanced) 30 (56.6%) 23 (43.4%) 0.367 (0.18, 0.76) 0.007 0.91 (0.14, 0.98) 0.011*

Stage IV (distant metastasis) 75 (78.1%) 21 (21.9%) 1

Mode of surgery  
(265)

Elective 
159 (94.1) 10 (5.9%) 7.82 (3.78, 16.17) <0.001

21.16 (2.80, 
59.78)

0.003*

Emergency 85 (59.0%) 59 (41.0%) 1

Smoking status Yes 33 (86.8%) 5 (13.2%) 2.25 (0.84, 5.99) 0.106 2.1 (0.22, 20.42) >0.05

No 196 (75.1%) 65 (24.9%) 1

Alcohol 
consumption

Yes 72 (68.6% 33 (31.4%) 0.56 (0.34, 0.91) 0.019 1.11 (0.21, 5.91) >0.05

No 290 (79.7%) 74 (20.3%) 1

The median TTI among CRC patients in this study was 130 days (IQR: 149), which is slightly lower than the 138 days reported by Van Hout 
et al [31], but notably higher than the 44 days observed by Korsgaard et al [32] and the 62 days reported by Hoffmann et al [33]. These 
discrepancies may be attributed to differences in healthcare system efficiency, referral pathways and diagnostic infrastructure across coun-
tries. Additionally, variations in how ‘treatment initiation’ is defined – whether measured from symptom onset, diagnosis or first specialist 
consultation – can significantly influence reported timelines. Socioeconomic factors, patient awareness and institutional capacity also play 
critical roles in shaping treatment delays.

In this study, marital status emerged as a significant predictor of treatment delay among CRC patients. Married individuals were found to 
be 3.71 times more likely to experience treatment delay compared to their single counterparts (95% CI: 1.88–7.32, p < 0.001) in this study. 
Even though most evidence supports marriage as a factor for earlier diagnosis and better survival in CRC, the result of this study showed that 
married people are 3.71 times more likely to experience treatment delay, which may reflect unique local or study-specific factors that diverge 
from the broader trend [34–36]. Furthermore, the study’s population, setting and methodology variation might have affected the result 
[13,35]. Also, complex familial decision-making and financial burdens [37], diverted resources and competing responsibilities [3], caregiver 
burden inconsistency [38], gendered dimensions and social stigma [39] can paradoxically impede timely access to care. 

The finding that rural residence is associated with approximately twice the odds of CRC treatment initiation delay compared to urban resi-
dence (AOR = 2.11, 95% CI: 1.24–3.60, p = 0.006). This is consistent with previous studies conducted in Victoria, Australia, which found rural 
CRC patients had significantly longer total intervals from first symptom or screening to treatment compared to urban patients, particularly 
due to longer diagnostic intervals [40]. Also, the Scottish study found rural patients had less radiotherapy for CRC, likely reflecting travel 
distance considerations, but overall treatment modalities like surgery or chemotherapy were similarly delivered in rural and urban groups. 

https://doi.org/10.3332/ecancer.2026.2222
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Another study done in Scotland observed that there were no increased delays in treatment for rural patients; in fact, treatment was some-
times quicker for rural patients after adjusting for disease stage and emergency admissions. This may arise due to differences in healthcare 
systems, geography, access to specialists, reduced access to diagnostic resources or how delays are measured (total interval versus postrefer-
ral treatment interval) across studies [40]. 

This study also revealed that lack of health insurance was significantly associated with delayed treatment initiation among CRC patients. 
Individuals without insurance were 2.6 times more likely to experience treatment delays compared to those with insurance (COR = 2.60, 95% 
CI: 1.53–4.40, p < 0.001). This association remained strong even after adjusting for other variables, with an AOR of 2.41 (95% CI: 1.38–4.18,  
p = 0.002), indicating that insurance status independently influences timely access to care. Similarly, studies from the world, Tennessee Can-
cer Registry [41], Puerto Rico [42] and the UK [43] showed that patients who were uninsured were more likely to be diagnosed and initiated 
treatment with advanced-stage CRC. Hence, these individuals experienced poorer overall survival, largely due to reduced access to recom-
mended adjuvant therapies, which contributed to less favourable treatment outcomes [41]. This explains the critical need for insurance cov-
erage to reduce CRC treatment delays and improve survival rates [41]. This might be due to financial constraints that often compel patients 
to delay or skip essential treatments [44], while inefficiencies within the healthcare system can result in extended wait times for diagnostics 
and specialist appointments [13,45,46]. Additionally, psychological stress, particularly anxiety over treatment costs, may discourage individu-
als from early treatment initiation [44].

In this study, tumour location was identified as a strong predictor of treatment delay (≥60 days) among CRC patients, with those having 
rectal tumours being eight times more likely to experience delayed treatment compared to those with colon tumours (AOR = 8.00, 95% CI: 
1.19–14.03, p = 0.033). This is in line with the studies of Asian, Native Hawaiian and other Pacific Islander patients, which indicated that 
CRC located at rectal is more prone to delay on time treatment initiation [47]. Also, another study done elsewhere shows that CRC patients 
with rectal cancer are more likely to delay treatment initiation[3,25,48]. This is because rectal tumour location in CRC is strongly linked to 
delayed treatment initiation due to complex clinical management and patient/tumour-specific factors [25]. Rectal cancer often requires more 
complex surgical planning and neoadjuvant therapy, unlike colon cancer, which typically involves simpler resection [49]. 

In this study, elective surgery treatment showed a strong association with treatment delays (AOR = 21.16, 95% CI: 2.80–59.78, p = 0.003), 
which is likely explained by scheduling constraints and limited resource availability. Unlike emergency surgery procedures that typically 
receive immediate prioritisation due to their urgent nature, elective surgeries must be scheduled within healthcare systems facing limited 
operating room capacity, personnel shortages and prioritisation challenges that prolong waiting times. Several studies support this expla-
nation, including a systematic review that showed elective surgery takes longer time to be scheduled for treatment initiation [50]. Also, an 
international cohort study on CRC patients found that elective surgery causes long delays in CRC patients’ treatment initiation and leads to 
poor survival of CRC patients [51]. Furthermore, the 2023 study on the global impact of COVID-19 revealed significant delays in elective 
colorectal surgeries worldwide, raising concerns about postponed CRC treatment initiation and its potential effect on patient mortality [52]. 
This might be due to the triaging and prioritisation that emergency cases always jump the queue, pushing elective cases back. Moreover, 
resource limitation and other health conditions before surgery add time to the process.

The study found that Stage III CRC patients are less likely to experience treatment delays (AOR = 0.91, 95% CI: 0.14–0.98, p = 0.011), sug-
gesting that patients with advanced but potentially curable disease are prioritised for timely treatment possibly due to clinical urgency or 
structured treatment protocols. Supporting evidence shows that Stage III CRC, which involves lymph node metastasis but remains potentially 
curable, attracts greater clinical attention to expedite treatment due to the higher risk of disease progression and poorer prognosis if delayed 
[53]. Conversely, early-stage patients may not always receive the same urgency, potentially contributing to longer treatment intervals. Previ-
ous studies reported that delays in adjuvant chemotherapy beyond recommended windows (>=60 days) are associated with worse overall 
and recurrence-free survival in Stage III CRC patients, thereby reinforcing the need for prompt therapy in this group [54]. This might be due 
to clinical urgency, system protocols, and patient behaviour that lead to higher levels of fear, motivation and compliance, leading to prioritised 
personal schedules. 

Some of the factors highlighted in this study could be improved through changes in the health system. Expanding health insurance, strength-
ening referral networks for rural communities, improving access to diagnostic services and giving priority to scheduling elective cancer 
surgeries could help cut delays in starting treatment. Creating multidisciplinary care pathways for rectal cancer patients could also make 
treatment planning smoother and ensure faster access to care.
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Limitations

This study is limited due to data quality and completeness of pre-existing records, which may be incomplete, inconsistent or inaccurate. Also, 
missing data can introduce bias or limit the ability to adjust for confounders. Moreover, the measurement and definition of variables are 
varied from different study settings, so that this makes difficult to compare directly.

Conclusion

This study determined a high prevalence of delayed treatment initiation among CRC patients, with multiple sociodemographic and clinical 
factors contributing to these delays. Marital status, rural residence, lack of health insurance, rectal tumour location and elective surgical 
treatment, all of which significantly increase the likelihood of treatment postponement. Conversely, patients with Stage III disease were less 
likely to experience delays, likely due to clinical prioritisation. While the unexpected finding that married patients experienced more delays 
contradicts some existing literature, it highlights the context-specific nature of these barriers. Therefore, these findings emphasise the need 
for targeted interventions to address systemic barriers, improve healthcare access and streamline treatment pathways, particularly for CRC 
patients, by expanding insurance coverage and improving resource allocation for elective surgeries to mitigate delays and improve oncologic 
outcomes, particularly CRC outcomes. 
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