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Background: Colorectal cancer is one of the commonest types of malignant neoplasm with an estimated 935,000 deaths in 2020
worldwide. In Ethiopia, colorectal cancer is the third most common cancer with an incidence of 8/100,000 person-years. Despite
studies related to the burden of colorectal cancer, data of mortality related to colorectal cancer are limited and unknown in the study
areas. Therefore, the aim of this study was to assess the incidence of mortality and associated factors among colorectal cancer patients
who were followed-up at oncology units of Northwest Amhara hospitals, Ethiopia.
Methods and Materials: A retrospective cohort study was conducted among 367 study participants from January 1, 2017, to
December 31, 2020 at oncology units of Northwest Amhara hospitals. Data were entered into EPi-data 4.2.0.0 and transferred to
STATA version 14 statistical software for statistical analysis. The Cox regression model was used to identify factors associated with
mortality. All variables with P-value < 0.2 during bi-variable analysis were considered for multivariable Cox regression model and
level of statistical significance was declared at P value ≤ 0.05.
Results: The overall incidence of colorectal cancer mortality was 22.5 per 100 person-years (95% CI: 18.5, 27.38). Being male [AHR =1.60;
95%CI (1.03, 2.48)], having rural residence [AHR=1.68; 95%CI (1.11, 2.55)], carcinoembryonic antigen level ≥5ng/mL [AHR=1.84; 95%CI:
(1.02, 3.30)], delay to first health care visit [AHR=1.97; 95% CI (1.19, 3.25)], delay to confirmed diagnosis [AHR=2.45; 95% CI (1.22, 4.90)],
and patients who had recurrence after treatment [AHR=1.61;95% CI (1.05, 2.47)] were independently associated with mortality.
Conclusion: Incidence of colorectal cancer mortality was high. Sex, residency, carcinoembryonic antigen level, time to health care
visit, time to confirmed diagnosis, and recurrence significantly increased incidence of mortality. Therefore, creating awareness
of colorectal cancer and expanding cancer treatment centers could have paramount importance in reducing the burden of mortality.
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Background
Colorectal cancer (CRC) is a malignant tumor of the large intestine that arises from the internal wall of colon and rectum.1 It is
the third most common malignant neoplasm in the world and the second most common cause of cancer death, with an
estimated 935,000 deaths in 2020;1,2 of which 54.2% occurred in Asia, 26.2% in Europe, and 4.6% in Africa.3

Incidence of mortality among CRC patients differs in countries of the world. From the Global Burden of Cancer
Study (GLOBOCAN), mortality was around 11.5 per 100,000 person-years.4 In the United States, the mortality rates
were 18.8 and 13.9 per 100,000 person-years from 2002–2005 and 2013–2017 respectively.5,6

Nowadays, African countries suffer from triple burdens such as infectious disease, road traffic accidents, and non-
communicable diseases; among non-communicable diseases, cancer is one of the commonest causes of mortality.7

Evidence also found that there was an increased occurrence of CRC mortality among African Americans compared to
European Americans8 and Chinese.9 By 2035 the mortality rate of rectal and colon cancer is predicted to be rising by
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71.5% and 60.0% respectively.2 CRC mortality increased over time among different countries due to different reasons
such as growth and aging of the populations and engaging in risky behaviors and lifestyles.10,11

Even though CRC is treated with endoscopy, surgery, radiation therapy, chemotherapy, and immunotherapy,12,13

mortality related to CRC is increasing over time.7 Lack of a modern specialized treatment system, late presentation,14 and
poor awareness of CRC were some of the reasons for increased mortality, especially in developing countries.15

Moreover, factors that increased CRC mortality are; the presence of co-morbid illness, sedentary lifestyle, sex, age,
red/processed meat consumption, staging, excessive consumption of alcohol, tobacco smoking, excess body fat, genetic
predisposition, and family history of colorectal neoplasia.16–18

The burden of CRC mortality can be minimized through access to health care with high-quality and effective
measures of early detection and screening, diagnosis, and treatment.19–21 Moreover, adjustments of diet and lifestyle
factors like consumption of calcium, vitamin D, high dietary fiber, dairy products, and increased levels of physical
activity, and others can reduce the risk of CRC which in turn reduces mortality related to colorectal cancer.22–25

In Ethiopia, CRC is the third most common cancer in both sexes,26 and it was the leading among males and fourth in
females.27 Though there have been different studies conducted in Ethiopia regarding the incidence of colorectal
cancer,28–32 studies related to CRC mortality are limited. Therefore, this study aimed to assess the incidence of
mortality and its associated factors among colorectal cancer patients at oncology units of Northwest Amhara region
hospitals.

Methods and Materials
Study Design, Period and Setting
An institution-based retrospective cohort study was conducted among 367 CRC patients enrolled from January 1, 2017,
to December 31, 2020 at oncology units in Northwest Amhara region (University of Gondar Comprehensive Specialized
Hospital, UOGCSH) and Bahir Dar Felege Hiwot Referral Hospital, BFHRH), Ethiopia. The two hospitals are the only
hospitals where cancer treatment (oncology center) is conducted in North West Ethiopia. UOGCSH is found in Gondar
city and located 750 km Northwest of Addis Ababa. UOGCSH serves more than five million people. The hospital has
680 beds and 21 wards for inpatients, emergency and outpatient department (OPD) services. BFHRH is found in Bahir
Dar city, 552 km from Addis Ababa, provides in- and outpatient service to 28.5 million people. In the two hospitals, an
average of 107 CRC patients are served per year. The oncology units of UOGCSH and BFHRH are providing surgical
therapy, chemotherapy, and other supportive care.

Population
All medical records of CRC patients who had follow-up at UOGCSH and BFHRH were included. Incomplete patients’
charts and charts that were not found during data collection period were excluded.

Sample Size Determination, Sampling Procedure, and Study Variables
All CRC patient charts with confirmed diagnosis at oncology units of northwest Amhara hospitals from January 1, 2017-
December 31, 2020 were the total sample size. Census sampling procedure was used and the procedure was as follows:
first profiles of all CRC patients who had been followed-up from January 1, 2017, to December 31, 2020 at UOGCSH
and BFHRH were assessed and 407 CRC patient charts were identified from the registration book. Out of 407 identified
medical records, data were collected from 367 patients’ medical records with complete information.

Incidence of colorectal cancer mortality was the outcome variable and socio-demographic characteristics (age at
diagnosis, sex, place of residence, religion, marital status, insurance status), clinico-pathological factors (body mass
index (BMI), blood group, CEA level, anemic status, co-morbidity, grade at diagnosis, stage at diagnosis, the primary site
of the tumor, recurrence of CRC after treatment, and histological type) and treatment-related characteristics (type of
intervention provided) were independent variables.
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Operational Definitions
Event: the death of colorectal cancer patients.

Censored: patients who survived beyond the end of the follow-up period or patients who were lost to follow-up before
the completion of the study.33

Mortality: is the number of deaths occurring in a specified period whereas the mortality rate is the number of deaths
per 100,000 persons per year.34

Colorectal cancer: those diagnosed with colon cancer or rectal cancer or both, since both have similar characteristics
except for anatomical location.35

Co-morbidity: is the occurrence of any disease (mentioned Charlson co-morbidity index) other than CRC.36

Data Collection Instrument, Quality Assurance, and Collection Procedures
Data were extracted using pre-tested and structured data abstraction sheet which was developed in English language and
contained socio-demographic, clinico-pathological, and treatment-related characteristics. The data were collected by two
trained MSc students, two BSc nurses who had experience in working in oncology unit, and two MSC supervisors.
Training was given to data collectors and supervisors on data collection tools and procedures for one day. The pretest was
done on 5% of the total sample size to test its consistency with actual data collection and necessary corrections were done
accordingly. Data collectors were supervised closely by the supervisors and principal investigator. The completeness of
each abstraction sheet was checked by the principal investigator and supervisors daily and the necessary feedback was
offered to the data collectors.

Data Processing and Analysis
Data were entered, coded, cleaned, and checked by Epi-data statistical software version 4.6.0, and analysis was done
using STATA Version 14.1 statistical package software. Descriptive statistics of different variables were presented by
tables and figures. The Cox regression model was used to identify independent variables associated with the outcome
variable. Variables with P-value <0.20 in the bi-variable analysis of Cox regression model were entered into the
multivariable Cox proportional hazard model. Hazard ratio (HR) with 95% confidence interval was calculated for the
significant predictive variables and statistical significance was considered at P< 0.05.

Ethical Considerations
Ethical clearance was obtained from University of Gondar, College of Medicine and Health Sciences Ethical Review
Committee (CMHSERC). An official letter was written to UOGCSH and BFHCSH for permission, and support. Information
regarding the purpose of the study, nature of the study, and risk imposed due to involvement presented in the information
section of the survey. Informed written consent was not obtained since it relied on chart review. Confidentiality of the
information was maintained and the data were recorded anonymously throughout the study. All the processes of research
were performed and secured in accordance with the relevant guidelines and regulations of Declaration of Helsinki.

Results
Socio-Demographic Related Characteristics
A total of 407 colorectal cancer patients were diagnosed at UOGCSH and BFHCSH during the study period. Among 407
charts reviewed, a total of 367 individuals participated in the study.

The median age of the participants was 52 years with an interquartile range of 39 to 62 years. One fourth (25.3%) of
them were in the age group of less than 40 years of age, and 23.4% were in the age group of 60–69 years. More than half,
55.6%, of colorectal cancer patients were males and from urban (54%) residence. The majority of the participants,
(82.2%), were orthodox in religion, and 73% were married. More than half, (58.9%), were not a member of health
insurance (Table 1).
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Clinico-Pathological and Treatment-Related Characteristics
Two thirds of the participants were found in the normal range of body mass index. More than half, 57.7% and 58.9% of
them had CEA level of ≥5 ng/mL and had no anemia respectively. Similarly, one fifth of the participants had a co-morbid
illness. Based on anatomical site of the tumor, 41.1% was colon cancer. Nearly two thirds, 62.9%, of CRC patients were
stage IV at diagnosis and the majority (83.4%) had a histological type adenocarcinoma (Table 2).

Kaplan-Meier Survival Probability
The overall survival probability of CRC patients was 17.96%. The median survival time of the study participants was
30.66 months (95 CI% 28.5, 33.6). The graph showed the probability of colorectal cancer patients who survived during
the follow-up time throughout each time interval (diagnosis (0), 10, 20, 30, 40, and 48 months). During the first 35
months, the graph went down gradually which shows the survival probability of CRC patients decreased as time
increased and was at steady level during time interval of 35–45 months (Figure 1).

Female colorectal cancer patients had higher survival probability compared to males (log rank = 0.0016). Those with CEA
level ≥ 5ng/mL had lower survival probability than those with CEA level below 5 ng/mL (log rank test p-value = 0.0013)
(Figure 2).

Incidence of Mortality Among Colorectal Cancer Patients
A total of 367 colorectal patients were followed-up for different time periods ranging from 4 days to 1,348 days, which
came to 163,640 days or 448 years total time at risk. The finding showed that 27.52% of deaths occurred within the
follow-up period, which makes mortality rate of 22.5 per 100 person-years (95% CI: 18.5, 27.38).

Factors Associated with Mortality Among Colorectal Cancer Patients
Cox regression model was conducted to identify factors of mortality. In the bi-variable Cox- regression model, sex,
residence, CEA level, time to 1st health care visit, time to diagnosis, co-morbid illness, stage of tumor at diagnosis,
chemotherapy and surgery, recurrence of CRC after treatment, and histologic type were significantly associated with the

Table 1 Socio-Demographic Characteristics of Colorectal Cancer Patients Who Had Follow-Up in Oncology
Units of Northwest Amhara, Ethiopia, 2021

Characteristics Categories Frequency Percent

Age (n=367) <40 years 93 25.3

40–49 years 60 16.4

50–59 years 76 20.7
60–69 years 86 23.4

≥70 years 52 14.2

Sex (n=367) Male 204 55.6
Female 163 44.4

Residence (n=367) Urban 198 54.0
Rural 169 46.0

Religion (n=353) Orthodox 290 82.2

Muslim 56 15.9
Others** 7 1.9

Marital status (n=341) Married 249 73.0

Unmarried 50 14.7
Widowed/divorced/separated 42 12.3

Health insurance (n=367) Yes 151 41.1

No 216 58.9

Note: Others** = Catholic and Protestant.
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Table 2 Clinico-Pathological Characteristics of Colorectal Cancer Patients Who Had Follow-Up in
Oncology Units of Northwest Amhara, Ethiopia, 2021

Variables Frequency Percent

BMI (n=308)

Underweight 101 32.8

Normal weight 205 66.6

Over-weight 2 0.8

Carcino-embryonic antigen level (CEA) (n=364)

<5ng/mL 154 42.3

≥5ng/mL 210 57.7

Comorbid illness (n=367)

Yes 80 21.8

No 287 78.2

Anemic status (n=367)

Yes 151 41.1

No 216 58.9

Blood group (n=299)

A 118 39.5

B 48 16.0

AB 11 3.7

O 122 40.8

Tumor location (n=367)

Colon 151 41.1

Rectal 144 39.2

Colorectal 72 19.7

Stage at Diagnosis (n=367)

Stage I 12 3.3

Stage II 50 3.6

Stage III 74 20.2

Stage IV 231 62.9

Histological type (n=367)

Adenocarcinoma 306 83.4

Mucinous or signet-ring cell carcinoma 61 16.6

Histological Grading (n=367)

Well-differentiated 231 62.9

Moderately differentiated 70 19.1

Poorly differentiated 49 13.4

Undifferentiated 17 4.6

Treatment modality (n=367)

Surgery only 13 3.5

Chemotherapy only 150 40.8

Surgery and chemotherapy 192 52.3

No intervention 12 3.2

Recurrence of colorectal cancer (n=367)

Yes 190 51.8

No 177 48.2

Time to 1st health care visit (symptom duration) (n=367)

< 6 months 239 65.1

6 −12 months 72 19.6

> 12 months 56 15.3

Time to confirmed Diagnosis (n=367)

≤1 month 212 57.8

1–5 months 122 33.2

≥ 5 months 33 9.0

(Continued)
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outcome (p-value < 0.2). Whereas in multivariable Cox-regression, sex, residence, CEA level, time to first health care
visit, time to a confirmed diagnosis, and recurrence of CRC after treatment were independently associated with mortality.

The result of the multivariable analysis showed that male colorectal cancer patients had 1.60 [AHR=1.60 (95% CI: 1.03,
2.48)] times higher risk of death as compared to females. Patients whose place of residence was rural had 1.68 [AHR=1.68
(95% CI: 1.11, 2.55)] times higher risk of death as compared to those with urban residence. Patients who had a baseline CEA
level of ≥ 5 ng/mL had 1.84 (95% CI: 1.02, 3.30) times higher risk of death than patients with CEA level of <5 ng/mL.

Colorectal cancer patients whose symptoms persisted for more than one year before visiting health care facility had 1.97
times [AHR=1.97 (95% CI: 1.19, 3.25)] higher risk of death compared to those with symptom onset of fewer than six months.
Similarly, patients with delayed diagnosis (more than five months) were 2.45 times [AHR= 2.45 (95% CI: 1.22, 4.90)] more
likely to die than those diagnosed in less than onemonth from health care seeking.Moreover, patients who had recurrence after
treatment had 1.61 times higher risk of death than those who had no recurrence [AHR=1.61 (95% CI: 1.05, 2.47)] (Table 3).

Discussion
The aim of this study was to assess the incidence of mortality and associated factors among colorectal cancer patients at
oncology units of Northwest Amhara hospitals, Ethiopia. The finding of the current study is consistent with studies
conducted in Black lion Specialized Hospital 20.3,28 and 21.28.30 But higher than studies conducted in Maryland 5.38,37

Table 2 (Continued).

Variables Frequency Percent

Diagnosis to treatment interval (n=345)

≤1 month 96 27.8

1 month–5 months 178 51.6

≥ 5 months 71 20.6

Abbreviation: BMI, body mass index.

Figure 1 Kaplan-Meier estimate of survival probability among colorectal cancer patients who were followed-up at oncology units of Northwest Amhara, Ethiopia, 2021.
(n=367).
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Singapore 17.3,25 Taiwan 14.9,25 Thailand 8.4,25 China 11.11,38 South Africa 7.6,39 and Zimbabwe 7.27 This difference
could be because those countries have a better, healthy lifestyle, accessibility for early detection and screening programs,
and effective measures of diagnosis and treatment facility.19–21

The current finding was lower as compared to a study conducted in Kenya (29.4).40 This discrepancy might be due to
differences in the population characteristics and study period.

The current finding revealed that male CRC patients had 1.6 times higher risk of death than their counterparts. This is
consistent with findings from China.41 This might be because mostly, men are less likely to pay attention to preventive
health checkups and screening as compared to women, and delay seeking health care after developing actual symptoms
of the disease.42 Moreover, the TP53 tumor suppressor gene among women was predictive of survival after adjuvant
chemotherapy which indicates a good response of women to CRC treatment.43

Figure 2 Kaplan-Meier survival probability of factors associated with colorectal cancer mortality of patients who were followed-up at oncology unit of Northwest Amhara
hospitals, Ethiopia, 2021.
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Those coming from rural residences had 1.68 times higher risk of death as compared to those from urban residence.
This is in agreement with findings from Iran44 and China.41 The possible reasons could be that those from rural
residences have poor health care utilization and present late to health care facilities. Besides, they have a lower budget
allocated for health care and transportation costs (45). Moreover, those from rural areas had lower awareness of the
disease and faced to access treatment centers. The health care facilities are mainly concentrated in urban areas. As such,
the cancer stage at the time of diagnosis becomes more advanced.

Mortality due to colorectal cancer increased as the CEA level increased. The hazard of death was 1.84 times more
likely among patients with CEA levels ≥5ng/mL than those who had less than 5ng/mL. This is consistent with studies
from Korea.45–47 The possible reason could be that CEA is one of the widely used tumor markers for predicting treatment
response, survival, and detecting recurrence in colorectal cancer.48 Another probable reason could be that CEA
participates in intracellular adhesion and prevents apoptosis in relation to cell detachment from the extracellular matrix
that increases metastasis.49

Table 3 Factors Associated with Mortality Among Colorectal Cancer Patients Who Had Follow-Up in Northwest Ethiopia, Oncologic
Centers, 2021

Variables Death Censored CHR (95% CI) p-value AHR (95% CI) P-value

Gender

Female 33 (8.99) 130 (35.42) 1 1

Male 68 (18.53) 136 (37.06) 1.89 (1.25, 2.87) 0.003 1.60 (1.03, 2.48)* 0.035
Place of residence

Urban 39 (10.63) 136 (37.06) 1 1

Rural 62 (16.89) 130 (35.42) 1.71 (1.15, 2.55) 0.008 1.68 (1.11, 2.55)* 0.014
Comorbid illness

Yes 25 (6.81) 55 (14.99) 1 1
No 76 (20.71) 211 (57.5) 1.60 (1.01 2.54) 0.034 1.47 (0.89, 2.42) 0.124

Baseline CEA level

Not elevated (<5 ng/mL) 30 (8.29) 126 (34.81) 1 1
Elevated (≥5ng/mL) 69 (19.06) 137 (37.85) 2.15 (1.35, 3.43) 0.027 1.84 (1.02, 3.30)* 0.042

Time to seek health care

< 6 months 59 (16.08) 180 (49.05) 1 1
6–12 months 14 (3.81) 58 (15.80) 0.96 (0.53, 1.72) 0.882 1.14 (0.59, 2.15) 0.697

> 12 months 28 (7.63) 28 (7.63) 2.37 (1.50, 3.74) 0.001 1.97 (1.19, 3.25)* 0.008

First visit to diagnosis
≤1 month 56 (15.26) 156 (42.51) 1 1

1–5 months 33 (8.99) 89 (24.25) 1.15 (0.74, 1.77) 0.534 1.10 (0.69, 1.73) 0.713

≥ 5 months 12 (3.27) 21 (5.72) 2.59 (1.37, 4.90) 0.003 2.45 (1.22, 4.90)* 0.011
TNM Stage at diagnosis

Stage I/ II 11 (3.00) 51 (13.90) 1.9 (0.83, 4.35) 0.127 1.81 (0.72, 4.55) 0.09

Stage III 13 (3.54) 61 (16.62) 1 1
Stage IV 77 (20.98) 154 (41.96) 2.19 (1.19, 4.04) 0.012 1.79 (0.78, 4.09) 0.179

Chemotherapy and surgery

Yes 46 (12.53) 146 (39.78) 1 1
No 55 (14.99) 120 (32.70) 1.49 (1.0, 2.21) 0.048 1.07 (0.69, 1.66) 0.750

Histologic type

Adenocarcinoma 81 (22.07) 255 (61.31) 1 1
Mucinous or Signet-ring cell

carcinoma

20 (5.45) 41 (11.17) 1.86 (1.13, 3.05) 0.015 1.22 (0.67, 2.21) 0.458

Recurrence of CRC
No 55 (14.99) 122 (33.24) 1 1

Yes 46 (12.53) 144 (39.24) 1.76 (1.18, 2.63) 0.006 1.61 (1.05, 2.47)* 0.02

Note: *Significant at P-value <0.05.
Abbreviations: CHR, crude hazard ratio; AHR, adjusted hazard ratio; CI, confidence interval.
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This study revealed that CRC patients with late presentation to a health care facility (greater than 12 months from the
onset of symptoms) were 1.97 times more likely to die than those patients who presented in less than 6 months. This is
consistent with a study in Spain (50). This might be because those who presented late had more advanced stage and initiated
intervention late. Another probable reason could be not considering rectal bleeding as a problem, resolution of the symptom,
and financial issues which makes the disease an untreatable condition that increases the incidence of CRC mortality (51).

Moreover, those with delayed confirmation of diagnosis of more than or equal to five months, had higher risk of death
than those diagnosed within a month. This is similar to the study conducted in Taiwan (50). The probable reason could be
because the patients wait for a long period of time, the stage of the disease may become worse, which increases
mortality (51).

Those patients who had recurrence had higher risk of death than patients with no recurrence. This is similar to the
study conducted in the Netherlands (52). This might be due to the patients’ poor adherence to treatment and fear of side
effects of chemotherapy drugs. This causes a more advanced stage of CRC.

Strength and Limitation of the Study
This was a multicenter study and included all patients. It investigated a survival function that predicts the probability of
death at a given time for the given predictor variables. Censored data were investigated and survival between two groups
was compared.

As a limitation, the study was a retrospective follow-up study and depended on medical records not designed for
research, which is prone to data incompleteness. Non-registered behavioral related factors such as dietary habits,
smoking, alcoholic history, educational status were missed.

Conclusion
The colorectal cancer death rate was high as compared to developed countries based on the GLOBOCAN report. The sex
of the patient, place of residence, CEA level, time to health care visit, time to diagnosis, and recurrence after treatment
were significantly associated with death. All these factors increased the incidence of mortality among colorectal cancer
patients. Therefore, initiating early presentation to health care facilities, decreasing the length of time to diagnosis, and
follow-up are important parameters to decrease the incidence of mortality.

Abbreviations
AHR, adjusted hazard ratio; BFCSH, Bahir Dar Felege Hiwot Comprehensive Specialized Hospital; BMI, body mass
index, CEA, carcinoembryonic antigen; CHR, crude hazard ratio; CI, confidence interval; CRC, colorectal cancer;
GLOBOCAN, Global Burden of Cancer Study; HR, hazard ratio; OR, odds ratio; UOGCSH, University of Gondar
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