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Abstract

Background: As one of the non-communicable diseases, cancer will overtake communi-
cable, maternal, neonatal and nutritional diseases combined as the leading cause of mor-
tality by 2040. Gastrointestinal (GI) cancers are predicted to increase by over 50% in the 
next 20 years, with a higher incidence in developing countries. In this study, we describe 
the national GI cancer trends in Zimbabwe using the annual reports from the Zimbabwe 
National Cancer Registry (ZNCR) from 2009 to 2018.

Methods: Demographic data and incidence of GI cancer subtypes were collected and 
analysed from the ZNCR annual reports from 2009 to 2018. Age standardised rates 
(ASRs) for each GI cancer subtype were calculated and simple trend analysis was per-
formed over the 10-year study period. 

Results: In total, 10,859 new GI cancer cases were reported during the study period, 
accounting for 17.2% of all cancers in Zimbabwe and 55% of these were males. The 
most prevalent GI cancers were oesophageal, liver, gastric, colon and rectal malignan-
cies. In males, on average the incidence of ASR of oesophageal, liver and gastric can-
cer increased annually by 14.7%, 17% and 16%, respectively. In females, on average the 
ASR of oesophageal, liver and gastric cancer increased annually by 27.2%; 18% and 13%, 
respectively. Overall, one in ten new cases of oesophageal cancer were diagnosed in 
patients under 45 years of age and for liver cancer, one in four new male cases were 
diagnosed below the age of 45 years.

Conclusion: Zimbabwe faces an increasing trend in all GI cancer subtype incidence over 
the decade reviewed. The rate of increase in oesophageal and gastric cancers in females 
was particularly high and the male-to-female ratio observed requires further etiological 
studies. The increasing rate of young GI cancer patients requires both education regard-
ing risk factors and national screening policies that are tailored to the Zimbabwean popu-
lation's characteristics and context. 
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Background

Globally, gastrointestinal (GI) malignancies account for 1 in 4 new cancer cases (approximately 4.8 million) and are responsible for 1 in 3 
cancer deaths (approximately 3.4 million) annually [1]. The most common GI cancers globally in order of incidence are gastric, hepatic, 
oesophageal, pancreatic and colorectal [1]. Most cancers in Africa are diagnosed at an advanced stage resulting in a poor prognosis [2–5]. 
Contributing factors include a lack of nationwide screening programs; inaccessibility to essential services in pathology, imaging, surgery, 
radiotherapy and other oncology, particularly in rural areas; and a larger emphasis of healthcare systems on infectious diseases, leaving 
non-communicable diseases (NCDs) including cancer under resourced [6]. This resource allocation gap may worsen given projections that 
NCDs in Africa will overtake communicable, maternal, neonatal and nutritional diseases combined as the leading cause of mortality in Africa 
between 2030 and 2040 [7, 8]. 

GI cancers are predicted to increase by over 50% in the next 20 years, with a higher incidence in developing countries [9]. Contributing fac-
tors for this increase in Africa include population growth, increased lifespan and changes in lifestyle and diet. Common modifiable risk factors 
for GI cancers include cigarette smoking, obesity, excessive alcohol intake, sedentary lifestyle, high consumption of red and processed meats, 
and low consumption of fruits, vegetables, dietary fibre and dietary calcium [10–13]. Infections with Helicobacter pylori, human papilloma 
virus, hepatitis virus B and C and Human Immunodeficiency Virus (HIV) also contribute to specific cancer types. The pattern of these risk fac-
tors varies between Africa and other parts of the world and within Africa itself [14]. Changes in lifestyle, including dietary modifications shift-
ing from traditional foods to less-healthy Western diets, including refined carbohydrates, high-fat foods and processed red meat, have been 
observed [15, 16]. Obesity, which used to be rare in Africa, has been increasing particularly in urban dwellers who are more likely to adopt 
unhealthy diets and lifestyles [17]. Genetic risk factors are also reported to be more important in Africa given the proportion of patients 
diagnosed below the age of 40 years. In Zimbabwe among patients with colorectal cancer, 1 in 18 have a genetic predisposition [18, 19]. 

Local variations in modifiable risk factors, the prevalence of cancer-associated infections and health services will impact each country’s 
cancer incidence trends overtime [20]. Reviewing changes in GI cancer burden over time illuminates local etiological patterns and assists in 
estimating future incidence and required resources for cancer management. Historical trend analysis helps both policy and clinical planners 
prioritise, optimise and implement public health preventative interventions for GI cancers. GI cancers, unlike the topically dominant cervi-
cal cancer, require extensive multimodality diagnostic capacity including endoscopic, open surgical and/or minimally invasive image-guided 
biopsies. The risk factors in an individual or community along with the diagnostic capacity of the health delivery system contribute to the 
cancer trends in a country. Previously reported colon and gastric cancer trends analysis for Sub-Saharan Africa have reported average annual 
percentage changes that ranged from 0.54 to as high as 2.8 [21, 22 ]. Additionally, early onset gastric cancer has been reported to be increas-
ing in both males and females in Sub-Saharan Africa.

In this study, we describe the national GI cancer trends in Zimbabwe over a 10-year period from 2009 to 2018 using data from the Zimbabwe 
National Cancer Registry (ZNCR) annual reports [19, 20]. We also examine the evolution of the cancer registry over the 10-year period and 
the need for continued improvement in cancer data availability for Zimbabwe to inform national policies and programs aimed at improving 
cancer prevention and treatment.

Materials and methods

Study setting

In Zimbabwe, cancer is a growing major cause of morbidity and mortality. Access to screening, early detection, diagnostic and palliative care 
services is limited due to resource constraints and are centralised, so limiting access for many patients. The complement of cancer diagnostics, 
staging and treatment services in the public health system is currently only available at two state central referral hospitals in the two largest 
cities, Harare and Bulawayo. This places an access, time and cost limitation to accessing diagnostics in a population where only 10% of people 
have health insurance [25]. Most cancer patients in Zimbabwe are diagnosed with locally advanced and metastatic disease [4, 5, 26]. Primary 
prevention with vaccinations for HBV and HPV are now well established; however, no screening or early detection programmes exist for GI 
cancers in the country [27]. 
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Data collection

The ZNCR is a population-based cancer registry founded in 1985 and led by a collaborative effort between the Zimbabwe Ministry of Health 
and Child Care and the International Agency for Research on Cancer of the World Health Organisation. ZNCR is a multi-source national 
cancer registration and surveillance system that utilises active and passive methodologies to record cases. Cancer case notification forms 
are filled out for cancer cases incident at central and regional public hospitals, private hospitals, all public and private pathology laboratories, 
radiotherapy centres and palliative and hospice care centres. The national death registry also provides vital status support to the ZNCR. 
Cancer notification forms capture basic demographic, diagnostic, disease features and basic treatment. The registry utilises the 10th edition 
of the International Statistical Classification of Diseases and Related Health Problems (ICD-10) to classify patients. Incidence, cancer site, 
age and sex characteristics of malignant neoplasms of digestive organs, classified C15- C26 according to the International Classification of 
Diseases 10th Revision codes (ICD-10), were extracted exclusively from ZNCR annual reports from 2009 to 2018 [28]. Incidence and demo-
graphic data were extracted from the ZNCR annual reports from 2009 to 2018 for oesophageal, gastric, small intestine, colorectal, rectal, 
anal, liver, gallbladder and pancreatic malignancies. When available, limited mortality data were also extracted and analysed.

Statistical analysis

A crude incidence rate was defined as the number of new cancers of a specific site occurring annually per 100,000 population. The Zimbabwe 
census population count for 2012 was used and exponential growth based on this census was used to estimate the population for the period 
reviewed. The annual population growth rate was reported as 1.5% [29]. The age-adjusted rate which is a statistical measurement that con-
trols for age differences was calculated as a weighted average of the age-specific (crude) rates. The weights were the proportions of persons 
in the corresponding age groups of the population. Age-adjusted rates were derived for each GI cancer subtype. To produce age-standardised 
rates (ASRs) we multiplied each age-specific (crude) rate by the appropriate weight and summed the products. The 10-year percent changes 
and average annual incidence increase in ASR were calculated using the formula:

Trend Percentage =
(Current Period Value - Base Period Value)

x 100
(Base Period Value)

 [30]

Statistical formula tables for all calculations are outlined in Supplementary statistical sheet. 

Results

Cancers incidence and mortality cases over 10 years 2009–2018

In Zimbabwe, 63,195 new cases of cancer were diagnosed between 2009 and 2018 with 26,677 male and 36,518 female cases giving a 
male-to-female ratio of 1:1.4. From 2009 to 2018 the annual total of new cancer cases more than doubled from 3,519 to 7,841. The annual 
age-standardised incidence rate (ASR) over the 10-year period increased consistently throughout the period as shown in Figure 1. In males, 
the annual ASR for all new cancer cases increased from 40.5 per 100,000 in 2009 to 102 per 100,000 in 2018. In females, the annual ASR 
for all new cancer cases increased from 47.8 per 100,000 in 2009 to 109.8 per 100,000 in 2018. The ASR increased over the 10-year period 
by 152.3% in males and 125.6% in females. The average annual increase in ASR for all cancer types was higher in males than females (11.3% 
versus 9.87%). Analysing ASR by age sub-grouping showed that 27.3% and 17.1% of all new cancer cases were diagnosed before the age of 
45 years in females and males, respectively (Figure 2). Between 2009 and 2018; 21,238 cancer-related deaths were reported in Zimbabwe 
with females accounting for 53% of cases and a male-to-female ratio of 1:1.1. Overall crude mortality rate increased from 8.4 per 100,000 to 
18.4 per 100,000. Male overall crude mortality increased by 117% from 8 per 100,000 to 17.4 per 100,000 from 2009 to 2018 while female 
crude mortality rate increased by 119% from 8.8 per 100,000 to 19.3 per 100,000.
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Figure 1. 10-year ASR for all cancers in Zimbabwe 2009–2018.

Figure 2. ASR per 100,000, females, males- all cancer 2009–2018.
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GI cancer incidence over 10 years 2009–2018

In Zimbabwe, 10,859 new GI cancer cases were diagnosed between 2009 and 2018 with males accounting for 55% of cases and a female-
to-male ratio of 1:1.2. Over this 10-year period, annual GI cancer cases increased by 131%. GI cancers accounted for 17.2% of all incident 
cancer cases in Zimbabwe. In the 10-year period, male GI cancer crude incidence rate increased from 5.7 per 100,000 to 11 per 100,000 and 
female increased from 3.4 per 100,000 to 8 per 100,000 translating to an increase of 93% and 135%, respectively. Detailed mortality data 
available for each GI cancer was only available in the 2017 and 2018 ZNCR reports. In 2017 and 2018, the age-standardised mortality rate 
(ASMR) for all GI cancers in females was 11.4 per 100,000 and 11.7 per 100,000, respectively. For males, ASMR for all GI cancers for 2017 
and 2018 was 13.5 per 100,000 and 12.7 per 100,000, respectively. The leading cause of death among GI cancers in females was esophageal 
followed by gastric and liver malignancies while in males it was esophageal followed by liver and gastric malignancies.

Esophageal cancer incidence over 10 years 2009–2018

A total of 2,984 incident esophageal cancer cases were diagnosed between 2009 and 2018 with males accounting for 58% of cases. Esopha-
geal cancers accounted for 4.72% of all incident cancer cases in the 10-year period. Among males, esophageal cancer accounted for 6.49% of 
all incident cancer cases while in females it accounted for 3.43% of all cancers. Esophageal cancer represented 27.5% of all GI incident cancer 
cases making it the most common GI cancer in Zimbabwe (Supplementary Figure 1a and b). Over the 10-year period, the ASR for esophageal 
cancer increased in males by 146% from 2.7 per 100,000 to 6.5 per 100,000 and in females increased by 382% from 0.8 per 100,000 to 6.5 
per 100,000 with an incidence ratio of 1:1 in 2018. Furthermore, the average annual increase in ASR was 14.7% in males and almost double 
this was observed in females at 27.2%. The ratio of female to male cases decreased from 1: 3.4 in 2009 to 1:1 in 2018 (Figure 3a and b). In 
an age sub-population analysis, a similar trend was observed with both males and females having approximately 1:5 incident cases diagnosed 
in patients above 75 years of age and 75% of all cases were diagnosed between the ages of 40–74 years. Additionally, in both males and 
females, 9.3% of all esophageal incident cancer cases occurred in patients below the age of 45 years (Figure 4). 

Gastric cancer incidence over 10 years 2009–2018 

A total of 2,108 incident gastric cancer cases were diagnosed between 2009 and 2018 with 1,035 male and 1,073 female cases. Gastric 
cancers accounted for 3.34% of all incident cancer cases in the 10-year period. Among males, gastric cancer accounted for 3.88% of all inci-
dent cancer cases while in females it accounted for 2.94% of all cancers. Gastric cancer represented 19.4% of all GI incident cancer cases in 
Zimbabwe (Supplementary Figure 1a and b). Over the 10-year period, gastric cancer ASR increased in males by 279% from 1.4 per 100,000 
to 4.5 per 100,000 in 10 years, and in females increased by 230% from 1 per 100,000 to 3.7 per 100,000 with a male-to-female ratio of 1: 
1.2 in 2018. The average annual increase in gastric cancer ASR was 16% in males and 18% in females (Figure 3a and b). Gastric cancer age 
sub-population analysis showed that 75% of all incident gastric cancer cases were diagnosed in people above the age of 75 years. Only 8.5% 
of female and 6.1% of male incident cases were diagnosed in people less than 45 years of age (Figure 5). 

Small intestine cancer incidence over 10 years 2009–2018 

Only 105 incident small intestinal cancer cases were diagnosed between 2009 and 2018 with 54 male and 51 female cases. Small intestinal 
cancers accounted for 0.17% of all incident cancer cases in the 10-year period. Among males, small intestinal cancers accounted for 0.2% of 
all incident cancer cases while in females it accounted for 0.1% of all cancers. Small intestinal cancers represented 0.97% of all GI incident 
cancer cases in Zimbabwe (Supplementary Figure 1a and b). Small intestinal cancer ASR increased in males from 0.1 per 100,000 to 0.3 per 
100,000 and in females increased from 0.1 per 100,000 to 0.2 per 100,000 over the 10-year study period. This represented an increase of 
114% in females versus 272% in males. The ratio of females to males was 1: 1.5 in 2018. Small intestinal cancer age sub-population analysis 
showed that 75% of all incident small intestinal cancer cases were diagnosed in people above the age of 50 years. Only 9.1% of females and 
11.5% of male incident cases were diagnosed in people less than 45 years of age (Figure 6). 
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(a) 

(b) 

Figure 3. (a): All GI cancers in males by subtype ASR for Zimbabwe 2009–2018. (b): GI cancer in females by subtype ASR for Zimbabwe 2009–2018.
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Figure 4. Esophageal cancer ASR per 100,000 females and males from 2009 to 2018.

Figure 5. Gastric cancer ASR, per 100,000 females and males from 2009 to 2018.
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Figure 6. Small intestinal cancer ASR, females and males age subpopulations from 2009 to 2018.

Colon cancer incidence over 10 years 2009–2018

About 1,385 cases of colon cancer were diagnosed with males accounting for 54% of cases. Colon cancer represented 2.19% of all incident 
cancer cases in Zimbabwe over the 10-year period. Among males, colon cancer accounted for 2.82% of all incident cancer cases while 
in females it accounted for 1.73% of all cancers. Overall, colon cancers represented 12.7% of all GI incident cancer cases in Zimbabwe 
(Supplementary Figure 1a and b). Colon cancer ASR increased in males from 1.4 per 100,000 to 3.3 per 100,000 and in females increased 
from 1.1 per 100,000 to 1.8 per 100,000 over the 10-year study period. The female-to-male ratio in 2018 was 1: 1.8 from an initial 1: 1.3 
in 2009. The observed increase in ASR was higher in males compared to females (males 136% versus females 61%). The average annual 
increase in colon cancer over the 10-year period was 11.47% for males and 8.64% for females (Figure 3a and b). Colon cancer age sub-
population analysis showed that 75% of all incident colon cancer cases in females were over the age of 50 years and in males over the 
age of 55 years. Patients diagnosed below the age of 45 years in females and males represented 13.6% and 11.8%, respectively (Figure 7). 

Rectal cancer incidence over 10 years 2009–2018 

Rectal cancer incident cases totaled 1,032 with males accounting for 54% of cases. Rectal cancer represented 1.63% of all incident cancer 
cases in Zimbabwe over the 10-year period. Among males, colon cancer accounted for 2.1% of all incident cancer cases while in females 
it accounted for 1.3% of all cancers. Rectal cancer diagnosis represented 9.5% of all GI incident cancer cases in Zimbabwe (Supplementary 
Figure 1a and b). Rectal cancer ASR increased in males from 1.2 per 100,000 to 2.1 per 100,000 and in females increased from 0.6 per 
100,000 to 1.5 per 100,000 over the 10-year period. The female-to-male ratio decreased from 1: 2 to 1: 1.4 between 2009 and 2018. The 
observed increase in ASR of rectal cancers was higher in females compared to males (males 84% versus females 165%) with an average 
annual increase in colon cancer of 8.3% for males and 13.1% for females (Figure 3a and b). Rectal cancer age sub-population analysis showed 
that 75% of all incident cancer cases in females were over the age of 55 years and in males over the age of 50 years. 23% and 14.4% of inci-
dent cases were diagnosed below the age of 45 years in females and males, respectively (Figure 8). 

http://www.ecancer.org
https://doi.org/10.3332/ecancer.2025.1839


Cl
in

ic
al

 S
tu

dy

ecancer 2025, 19:1839; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2025.1839 9

Figure 7. Colon cancer ASR, females and males age subpopulations from 2009 to 2018.

Figure 8. Rectal cancer ASR, female and male age subpopulations from 2009 to 2018.
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Anal cancer incidence over 10 years 2009–2018

Anal cancer incident cases totaled 335 with males and females accounting for 150 and 185 cases, respectively. Anal cancer accounted for 
0.56% of all incident cancer cases in Zimbabwe over the 10-year period. Anal cancer represented 0.56% of all incident cancer cases in males 
while in females it accounted for 0.5% of all cancers. Overall anal cancer diagnoses represented 3.1% of all GI incident cancer cases in Zim-
babwe (Supplementary Figure 1a and b). Anal cancer ASR increased in males from 0.3 per 100,000 to 0.6 per 100,000 in 10 years and in 
females increased from 0.1 per 100,000 to 0.7 per 100,000. The observed increase in ASR over the 10-year period was significantly higher in 
females compared to males (males 86.2% versus females 338.06%). The average annual increase in new anal cancer cases over the 10-year 
period was 11.95% for males and 25.35% for females. This resulted in the male-to-female ratio reducing significantly from 3:1 in 2009 to 1:1 
in 2018 (Figure 3a and b). Age sub-population analysis of anal cancers showed that 75% of all incident cancer cases in females are over the 
age of 40 years and in males over the age of 45 years. Furthermore, in females, 37.9% of incident cases are diagnosed below the age of 45 
years compared to 24.3% in males (Figure 9). 

Liver cancer incidence over 10 years 2009–2018 

A total of 1,993 incident liver cancer cases were diagnosed between 2009 and 2018 with males accounting for 65% of cases. Liver cancers 
accounted for 3.15% of all incident cancer cases in the 10-year period. Among males, liver cancer accounted for 4.83% of all incident cancer 
cases while in females it accounted for 1.93% of all cancers. Liver cancer represented 18.4% of all GI incident cancer cases in Zimbabwe 
(Supplementary Figure 1a and b). Liver cancer ASR increased in males from 2.1 per 100,000 to 4.7 per 100,000 and in females increased 
from 0.9 per 100,000 to 2.3 per 100,000 over the 10-year period. The female-to-male incidence ratio decreased from 1: 2.3 in 2009 to 1: 2 
in 2018. The percentage increase in ASR for liver cancer was 124% in males and 151% in females with an average annual increase of 17% 
and 13%, respectively (Figure 3a and b). Liver cancer age sub-population analysis showed that 18.9% of females and 23.8% of male incident 
cases were diagnosed in people less than 45 years of age (Figure 10). 

Figure 9. Anal cancer ASR, female and males age subpopulations from 2009 to 2018.
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Figure 10. Liver cancer ASR, female and male age-subpopulations from 2009 to 2018.

Gall bladder cancer incidence over 10 years 2009–2018 

A total of 255 incident gall bladder cancer cases were diagnosed between 2009 and 2018 with males and females accounting for 118 males 
and 137 cases, respectively. Gall bladder cancers accounted for 0.4% of all incident cancer cases in the 10-year period. Among males, gall 
bladder cancer accounted for 0.44% of all incident cancer cases while in females it accounted for 0.38% of all cancers. Gall bladder cancer 
represented 2.35% of all GI incident cancer cases in Zimbabwe (Supplementary Figure 1a and b). Gall bladder cancer ASR increased in males 
from 0.14 per 100,000 to 0.42 per 100,000 and in females from 0.1 per 100,000 to 0.4 per 100,000 over the 10 years. The female-to-male 
ratio was 1: 1 in 2018. The observed increase in ASR was higher in males compared to females (males 310.54% versus females 237.64%). 
The average annual increase in gall bladder cancer cases was 28.3%% for males and 48.68% for females (Figure 3a and b). Gall bladder cancer 
age sub-population analysis showed that 6.32% of females and 6.8% of male incident cases were diagnosed in people less than 45 years of 
age (Figure 11). 

Pancreatic cancer incidence over 10 years 2009–2018 

A total of 663 incident cancer cases were diagnosed between 2009 and 2018 with males and females accounting for 318 and 345 cases, 
respectively. Pancreatic cancers accounted for 1.05% of all incident cancer cases in the 10-year period. Among males, pancreatic cancer 
accounted for 1.19% of all incident cancer cases while in females it accounted for 0.94% of all cancers. Pancreatic cancer represented 
6.11% of all GI incident cancer cases in Zimbabwe (Supplementary Figure 1a and b). Pancreatic cancer ASR increased in males from 0.28 
per 100,000 to 1.7 per 100,000 and in females from 0.7 per 100,000 to 1.2 per 100,000 in 10 years. The increase in ASR over the 10 years 
was six times higher in males compared to females. The average annual increase in new pancreatic cancer cases over the 10 years period 
was 24.84% for males and 9.08% for females. The annual increase in ASR was nearly three times higher in males (Figure 3a and b). 1 in 4 
pancreatic cancer cases were diagnosed in patients above the age of 75 years. In females and males, 7.5% and 6.8% of all new cancer cases 
occurred before the age of 45 years, respectively (Figure 12). 
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Figure 11. Gall bladder cancer ASR, females and males age-sub-populations 2009–2018.

Figure 12. Pancreatic cancer ASR, female and male age-subpopulation 2009–2018.
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Discussion

Overall GI cancer trends

Our study showed that Zimbabwe experienced an increase in all GI cancer subtype incidence in both males and females from 2009 to 2018. 
The increased incidence was higher in males than in females, overall. However, the increase in incidence was observed to be higher in females 
than males in esophageal, rectal and anal cancers. The overall burden of cancer is increasing worldwide, especially in developing countries. 
Despite this upward trend, cancer has been given low priority in the research field and in healthcare services in Zimbabwe [31]. 

Esophageal cancer

Esophageal cancer had the highest incidence among GI cancers in Zimbabwe. Over the 10 years period, the rate of increase in females was 
higher than that reported in males. In 1988, the ratio of females to males with esophageal cancer was 1:6.9 and has been decreasing since. 
In 2009, the female-to-male ratio was 1:3.4 and 1:1 in 2018 [32]. The age-subpopulation comparison between females and males showed a 
similar pattern which may suggest similar etiological factors. Overall, 1 in 10 new cases were diagnosed in patients below 45 years of age. Age 
is a top risk factor for esophageal cancer and other factors in Zimbabwe include tobacco smoking, alcohol drinking, low socioeconomic status 
and working as a miner [33]. Smoking, alcohol consumption and mining work are more prevalent in males [34–36]. Other risk factors include 
human papilloma virus infection, Barrett’s esophagus, thermal esophageal injury, obesity, micronutrient deficiencies like zinc and selenium, 
sedentary lifestyle and genetics. Barret’s esophagus has been reported to be rare in a study conducted in six Sub-Saharan African countries 
that included Zimbabwe and there is postulation that H. pylori infection acquired during childhood may offer some protection [37]. Esopha-
geal infection with high-risk HPV subtypes has been described in African patients to be significant; however, there is inconsistent evidence 
pertaining to HPV genomic integration in esophageal cancer cells [38, 39]. No HPV studies have been done in Zimbabwe esophageal cancer 
patients. Most patients with esophageal cancer were diagnosed between the ages of 40–74 years of age. Due to the late presentation and 
delayed diagnosis, the prognosis for most esophageal cancer patients is poor [40]. A definition of the local high-risk population is required to 
institute public health interventions appropriate for the setting.

Gastric cancer

Among women, gastric cancer was the second most common GI cancer and it ranked as the third most common in males. One in five new 
GI cancers in Zimbabwe were gastric cancers. The rate of increase was slightly higher in females compared to males and the male-to-female 
ratio was 1:1. At diagnosis, 3 in 4 patients were above the age of 75 years. The mortality rates between males and females were similar. Age 
subpopulation analysis of gastric cancer showed a similar pattern between sexes. The similarity in the incidence of gastric cancer between 
males and females is a contrast to the global observed pattern of male predominance with a 1:2 ratio [41]. However, in Zimbabwe, the near-
equal ratio is a persistent finding. In a review published in 1999, the gastric cancer incidence ASR ratio between females and males was 
reported as 1: 1.1. An analysis of the risk factor profile and the higher rate of females with gastric cancer is needed. Commonly referenced risk 
factors such as tobacco smoking, and alcohol consumption will not fully account for the trend observed due to the lower rate of consump-
tion of these substances by Zimbabwe women compared to men [34, 35]. Other forms of possible non-smoking tobacco exposure like curing 
inhalation and transdermal absorption need to be explored due to the extensive tobacco growing industry in Zimbabwe where women are 
possibly equally exposed. No studies on this risk factor have been done in Zimbabwe.

Liver cancer

Liver cancer which is predominantly hepatocellular carcinoma (HCC) was the second most common GI cancer in Zimbabwean men and third 
in women. The study demonstrated that there is a male predominance with a high rate of annual increase in ASR for both sexes. Our results 
showed an increasing trend in the incidence of liver cancer over the 10 years. Hepatitis B and C are the main risk factors for liver cancer. 
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Unfortunately, limited data are available on chronic hepatitis in Zimbabwe. It was reported in 2009 in Zimbabwe that 60% of HCC patients 
had hepatitis B viral infection and 0% were positive for hepatitis C virus [42]. Concerning is the fact that most infected adults are unaware 
of their status as the disease is predominantly asymptomatic giving viral hepatitis a silent killer status [43]. A significant proportion of newly 
diagnosed patients are below the age of 45 years with 1 in 4 new male cases. There is faster progression from hepatitis B infection to liver 
fibrosis and ultimately HCC development in the presence of human immunodeficiency virus co-infection [44]. HIV prevalence in Zimbabwe 
is approximately 14.1%. Hepatitis B vaccination is the main public health component in the long-term prevention of HCC. Zimbabwe has a 
reported coverage of +85% and the WHO has set a 90% vaccination target to achieve hepatitis B elimination by 2030 [45]. Routine targeted 
screening of high-risk populations (hepatitis B and C patients) is needed to enable early diagnosis and intervention.

Colon cancer

Colon cancer is the fourth most common GI cancer in both sexes. Annually, ASR incidence increased by 11.5% and 8.6% in males and females, 
respectively. There is a significant proportion of new cases being diagnosed in patients below the age of 45 years. Several factors increase 
the risk of colon cancer. The prevalence of Lynch syndrome in Zimbabwe is 3.3%. Among the Zimbabwean colorectal cancer patient popula-
tions, it has been reported that 18% of patients had genetic risk factors [18]. Changes in diet and lifestyle and increased mining activities, 
have been reported in the country. A traditional African family diet has been shown to be protective against colon cancer and is associated 
more with rural primary residence [46]. 

Rectal cancer

Rectal cancer is the fifth most common cancer in males and females. The 10-year incidence pattern of the ASR was very similar to that 
observed in colon cancer. However, this only applied to the ASR. The age subpopulation analysis shows a diverging pattern with 23% and 
14.4% of incident cases diagnosed below the age of 45 years in females and males, respectively. This trend of early incidence in females with 
approximately 1 in 4 new cases being diagnosed in younger patients is unusual. The ZNCR does not provide histological classification in its 
annual report, leaving a consideration that possibly extensive anal tumors could be included in the rectal tumor category due to the advanced 
nature of the disease at diagnosis in Zimbabwe. No studies in Zimbabwe have sub-categorised the epidemiology of colon and rectal cancer 
patterns. There is a similar trend in studies in other Sub-Saharan African countries [47–49]. As the ZNCR improves in details provided, such 
as histological classification, this will be important data to analyze. The increased rate of females being diagnosed at younger ages requires 
further investigation. 

Anal cancer

Anal cancer over the past 10 years has undergone a steady increase in ASR. A comparison of males to females also showed that over the 
time period, the rate of increase in ASR was higher in females at 338% compared to just 86.2% in males. This increase in female anal cancer 
averaging 25.4% has resulted in a transition to a higher ASR in females compared to males. Anal cancer is an HPV-associated cancer that 
is globally observed to be increasing as a significant non-AIDS defining cancer. In Zimbabwe, previous studies have shown that HPV was 
three times more common in females than males with anal cancer [50]. Co-infection with HIV results in faster progression to invasive dis-
ease development. The HPV positivity difference between males and females could possibly explain the higher proportion of females being 
diagnosed at younger ages. Other risk factors identified in the Zimbabwean population for anal cancer include a history of perianal warts, 
previous cervical intraepithelial neoplasia and reporting more than 10 lifetime sexual partners. HPV vaccination in girls has been introduced 
in Zimbabwe when?? Using the bivalent HPV vaccine which will provide long-term reduced cancer risk including anal cancer [51]. 

Setting and registry limitations

Overall, all GI cancers increased in incidence over the 10-year period we reviewed. It is important to note that the cancer incidence pattern in 
limited resource settings is a product of an actual increase in disease occurrence and changes in the diagnostic capacity in society. Diagnostic 
capacity includes access to specimen acquisition such as minimally invasive biopsies, laparoscopic surgery, pathology services and improved 
imaging capability such as computed tomography (CT) scans, magnetic resonance imaging (MRI) scans and so on. 
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Moreover, cancer registries in developing countries face many challenges including weak health standards and infrastructures, weak records 
centralisation, population data analysis and differing health due to developmental, political, social and economic factors. As a result, our study 
may actually underestimate the incidence rates; however, our endeavour to show the emerging trend shows that greater resources will be 
needed in NCD care in Zimbabwe in the future.

The ZNCR consistently published annual reports from 2009 to 2018 with improvement in age subpopulation analysis for all cancer types 
including more detailed data for patients above 75 years of age. Furthermore, mortality data in the latest two reports now has detailed age 
subpopulation categorised data. Improvement is needed in a primary residence, histological classification, anatomic sub-site description or 
clinical stage at diagnosis, which will be important to analyse in future studies.

Conclusion

Zimbabwe experienced an increasing trend in the incidence of all GI cancers over the decade reviewed. The rate of increase in esophageal 
and gastric cancers in females was particularly high and the male-to-female ratio observed requires further etiological studies. The propor-
tion of young colorectal cancer patients requires both education regarding risk factors and national screening policies that are tailored to 
the Zimbabwean population characteristics. In resource-limited settings like Zimbabwe, improved data quality and availability are needed 
to inform effective initiatives and programs aimed at increasing GI cancer awareness, improved cancer prevention and early diagnosis and 
treatment.

Acknowledgments

Many thanks to the SPARK at Stanford team from Stanford University (CA, USA) for all the help in making their time and resources available 
for the study. This work would have been impossible without the support, resources and encouragement from Skip Victor who saw the work 
as important and supported it. Thank you to all our colleagues at the University of Zimbabwe, Department of Oncology Medical Physics and 
Imaging Sciences, ZNCR and African Institute of Biomedical Sciences and Technology (AiBST). 

Conflicts of interest

No conflicts of interest.

Funding

No funding support for the project.

References

 1. Arnold M, Abnet CC, and Neale RE, et al (2020) Global burden of 5 major types of gastrointestinal cancer Gastroenterology 159(1) 
335–349.e15 https://doi.org/10.1053/j.gastro.2020.02.068 PMID: 32247694 PMCID: 8630546

 2. McKenzie F, Zietsman A, and Galukande M, et al (2018) Drivers of advanced stage at breast cancer diagnosis in the multicountry Afri-
can breast cancer – disparities in outcomes (ABC-DO) study: drivers of advanced stage at breast cancer diagnosis Int J Cancer 142(8) 
1568–1579 https://doi.org/10.1002/ijc.31187 PMCID: 5838525

 3. Elmore SNC, Mushonga M, and Iyer HS, et al (2021) Breast cancer in Zimbabwe: patterns of care and correlates of adherence in 
a national referral hospital radiotherapy center cohort from 2014 to 2018 Cancer Med 10(11) 3489–3498 https://doi.org/10.1002/
cam4.3764 PMID: 33973399 PMCID: 8178482

http://www.ecancer.org
https://doi.org/10.3332/ecancer.2025.1839
https://doi.org/10.1053/j.gastro.2020.02.068
https://doi.org/10.1002/ijc.31187
https://doi.org/10.1002/cam4.3764
https://doi.org/10.1002/cam4.3764


Cl
in

ic
al

 S
tu

dy

ecancer 2025, 19:1839; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2025.1839 16

 4. Nyangwara VA, Mazhindu T, and Chikwambi Z, et al (2024) Cardiotoxicity and pharmacogenetics of doxorubicin in black Zimbabwean 
breast cancer patients Br J Clin Pharmacol 90(8) 1782–1789 https://doi.org/10.1111/bcp.15659

 5. Chibonda S, Ndlovu N, and Tsikai N, et al (2021) High dose rate intra-cavitary brachytherapy with cobalt 60 source for locally advanced 
cervical cancer: the Zimbabwean experience Infect Agents Cancer 16(1) 1 https://doi.org/10.1186/s13027-020-00340-5

 6. Boyle P, Ngoma T, and Sullivan R, et al (2019) Cancer in Africa: the way forward ecancer J 13 953 https://doi.org/10.3332/ecan-
cer.2019.953

 7. Bigna JJ and Noubiap JJ (2019) The rising burden of non-communicable diseases in sub-Saharan Africa Lancet Glob Health 7(10) e1295–
e1296 https://doi.org/10.1016/S2214-109X(19)30370-5 PMID: 31537347

 8. Kraef C, Juma PA, and Mucumbitsi J, et al (2020) Fighting non-communicable diseases in East Africa: assessing progress and identifying 
the next steps BMJ Glob Health 5(11) e003325 https://doi.org/10.1136/bmjgh-2020-003325 PMID: 33184064 PMCID: 7662421

 9. Arnold M, Sierra MS, and Laversanne M, et al (2017) Global patterns and trends in colorectal cancer incidence and mortality Gut 66(4) 
683–691 https://doi.org/10.1136/gutjnl-2015-310912

10. Islami F, Goding Sauer A, and Miller KD, et al (2018) Proportion and number of cancer cases and deaths attributable to potentially modi-
fiable risk factors in the United States: potentially preventable cancers in US CA Cancer J Clin 68(1) 31–54 https://doi.org/10.3322/
caac.21440

11. Whiteman DC and Wilson LF (2016) The fractions of cancer attributable to modifiable factors: a global review Cancer Epidemiol 44 
203–221 https://doi.org/10.1016/j.canep.2016.06.013 PMID: 27460784

12. Jacobs EJ, Newton CC, and Carter BD, et al (2015) What proportion of cancer deaths in the contemporary United States is attributable 
to cigarette smoking? Ann Epidemiol 25(3) 179–182.e1 https://doi.org/10.1016/j.annepidem.2014.11.008

13. Wilson LF, Antonsson A, and Green AC, et al (2018) How many cancer cases and deaths are potentially preventable? Estimates for 
Australia in 2013: estimates of potentially preventable cancer cases and deaths Int J Cancer 142(4) 691–701 https://doi.org/10.1002/
ijc.31088

14. Islami F, Chen W, and Yu XQ, et al (2017) Cancer deaths and cases attributable to lifestyle factors and infections in China, 2013 Ann 
Oncol 28(10) 2567–2574 https://doi.org/10.1093/annonc/mdx342 PMID: 28961829

15. Jardim SR, De Souza LMP, and De Souza HSP (2023) The rise of gastrointestinal cancers as a global phenomenon: unhealthy behavior 
or progress? IJERPH 20(4) 3640 https://doi.org/10.3390/ijerph20043640 PMID: 36834334 PMCID: 9962127

16. Lu L, Mullins CS, and Schafmayer C, et al (2021) A global assessment of recent trends in gastrointestinal cancer and lifestyle-associated 
risk factors Cancer Commun (Lond) 41(11) 1137–1151 https://doi.org/10.1002/cac2.12220 PMID: 34563100 PMCID: 8626600

17. Hurt RT, Kulisek C, and Buchanan LA, et al (2010) The obesity epidemic: challenges, health initiatives, and implications for gastroenter-
ologists Gastroenterol Hepatol (N Y) 6(12) 780–792

18. Katsidzira L, Vorster A, and Gangaidzo IT, et al (2019) Investigation on the hereditary basis of colorectal cancers in an African population 
with frequent early onset cases PLoS One 14(10) e0224023 https://doi.org/10.1371/journal.pone.0224023 PMID: 31647837 PMCID: 
6812839

19. Katsidzira L, Gangaidzo I, and Thomson S, et al (2017) The shifting epidemiology of colorectal cancer in sub-Saharan Africa Lancet Gas-
troenterol Hepatol 2(5) 377–383 https://doi.org/10.1016/S2468-1253(16)30183-2 PMID: 28397702

20. Sharma R, Aashima, and Nanda M, et al (2022) Mapping cancer in Africa: a comprehensive and comparable characterization of 34 can-
cer types using estimates from GLOBOCAN 2020 Front Public Health 10 839835 https://doi.org/10.3389/fpubh.2022.839835 PMID: 
35548083 PMCID: 9082420

21. Moen L, Liu B, and Bukirwa P, et al (2024) Trends in the incidence of colorectal cancer in sub-Saharan Africa: a population-based regis-
try study Int J Cancer 155(4) 675–682 https://doi.org/10.1002/ijc.34942 PMID: 38568397

http://www.ecancer.org
https://doi.org/10.3332/ecancer.2025.1839
https://doi.org/10.1111/bcp.15659
https://doi.org/10.1186/s13027-020-00340-5
https://doi.org/10.3332/ecancer.2019.953
https://doi.org/10.3332/ecancer.2019.953
https://doi.org/10.1016/S2214-109X(19)30370-5
https://doi.org/10.1136/bmjgh-2020-003325
https://doi.org/10.1136/gutjnl-2015-310912
https://doi.org/10.3322/caac.21440
https://doi.org/10.3322/caac.21440
https://doi.org/10.1016/j.canep.2016.06.013
https://doi.org/10.1016/j.annepidem.2014.11.008
https://doi.org/10.1002/ijc.31088
https://doi.org/10.1002/ijc.31088
https://doi.org/10.1093/annonc/mdx342
https://doi.org/10.3390/ijerph20043640
https://doi.org/10.1002/cac2.12220
https://doi.org/10.1371/journal.pone.0224023
https://doi.org/10.1016/S2468-1253(16)30183-2
https://doi.org/10.3389/fpubh.2022.839835
https://doi.org/10.1002/ijc.34942


Cl
in

ic
al

 S
tu

dy

ecancer 2025, 19:1839; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2025.1839 17

22. Li Y, Hahn AI, and Laszkowska M, et al (2024) Global burden of young-onset gastric cancer: a systematic trend analysis of the global 
burden of disease study 2019 Gastric Cancer 27(4) 684–700 https://doi.org/10.1007/s10120-024-01494-6 PMID: 38570392 PMCID: 
11193827

23. Chokunonga E, Borok MZ, and Chingonzoh T, et al (2020) Pattern of Cancer in Zimbabwe Zimbabwe National Cancer Registry 2017 Annual 
Report

24. Chokunonga E, Borok MZ, and Chingonzoh T, et al (2018) Pattern of Cancer in Zimbabwe Zimbabwe National Cancer Registry 2018 Annual 
Report

25. Mhazo AT, Maponga CC, and Mossialos E (2023) Inequality and private health insurance in Zimbabwe: history, politics and perfor-
mance Int J Equity Health 22(1) 54 https://doi.org/10.1186/s12939-023-01868-9 PMID: 36991454 PMCID: 10061904

26. Mazhindu TA, Ndlovu N, and Matsikidze E, et al (2024) Pulmonary tuberculosis: a comorbidity or misdiagnosis of primary lung cancer 
in Africa? Proceedings 100(1) 2 https://doi.org/10.3390/proceedings2024100002 

27. Garon JR, Mukavhi A, and Rupfutse M, et al (2022) Multiple cohort HPV vaccination in Zimbabwe: 2018–2019 program feasibility, 
awareness, and acceptability among health, education, and community stakeholders Vaccine 40 A30–A37 https://doi.org/10.1016/j.
vaccine.2021.05.074

28. Mainor AJ, Morden NE, and Smith J, et al (2019) ICD-10 coding will challenge researchers: caution and collaboration may reduce 
measurement error and improve comparability over time Med Care 57(7) e42–e46 https://doi.org/10.1097/MLR.0000000000001010 
PMCID: 6535377

29. Zimbabwe National Statistics Agency (ZimStat) Zimbabwe 2022 Population and Housing Census Report Volume 1 (Harare: Zimbabwe 
National Statistics Agency) http://www.zimstat.co.zw/wp-content/uploads/publications/Population/population/census-2012-national-
report.pdf

30. Clegg LX, Hankey BF, and Tiwari R, et al (2009) Estimating average annual per cent change in trend analysis Stat Med 28(29) 3670–3682 
https://doi.org/10.1002/sim.3733 PMID: 19856324 PMCID: 2843083

31. Das M (2021) Poor cancer care in Zimbabwe Lancet Oncol 22(11) 1504 https://doi.org/10.1016/S1470-2045(21)00576-3 PMID: 
34627501

32. Watts TE (1992) Cancer of the oesophagus in Zimbabwe Cent Afr J Med 38(5) 185–187 PMID: 1423547

33. Vizcaino AP, Parkin DM, and Skinner ME (1995) Risk factors associated with oesophageal cancer in Bulawayo, Zimbabwe Br J Cancer 
72(3) 769–773 https://doi.org/10.1038/bjc.1995.408 PMID: 7669592 PMCID: 2033891

34. Cubbins LA, Kasprzyk D, and Montano D, et al (2012) Alcohol use and abuse among rural Zimbabwean adults: a test of a community-
level intervention Drug Alcohol Depend 124(3) 333–339 https://doi.org/10.1016/j.drugalcdep.2012.02.002 PMID: 22386686 PMCID: 
3383920

35. Bandason T and Rusakaniko S (2010) Prevalence and associated factors of smoking among secondary school students in Harare Zim-
babwe Tob Induc Dis 8(1) 12 https://doi.org/10.1186/1617-9625-8-12 PMID: 20979604 PMCID: 2984581

36. Munyati SS, Redzo N, and Dauya E, et al (2006) Human immunodeficiency virus, smoking and self-rated health in Harare, Zimbabwe Int 
J Tuberc Lung Dis 10(11) 1279–1285 PMID: 17131789

37. Segal I (2001) The gastro-oesophageal reflux disease complex in sub-Saharan Africa Eur J Cancer Prev 10(3) 209–212 https://doi.
org/10.1097/00008469-200106000-00003 PMID: 11432707

38. Matsha T, Erasmus R, and Kafuko AB, et al (2002) Human papillomavirus associated with oesophageal cancer J Clin Pathol 55(8) 587–
590 https://doi.org/10.1136/jcp.55.8.587 PMID: 12147651 PMCID: 1769715

39. Odera JO, Odera E, and Githang’a J, et al (2017) Esophageal cancer in Kenya Am J Dig Dis (Madison) 4(3) 23–33 PMID: 29082268 
PMCID: 5659304

http://www.ecancer.org
https://doi.org/10.3332/ecancer.2025.1839
https://doi.org/10.1007/s10120-024-01494-6
https://doi.org/10.1186/s12939-023-01868-9
https://doi.org/10.3390/proceedings2024100002
https://doi.org/10.1016/j.vaccine.2021.05.074
https://doi.org/10.1016/j.vaccine.2021.05.074
https://doi.org/10.1097/MLR.0000000000001010 
http://www.zimstat.co.zw/wp-content/uploads/publications/Population/population/census-2012-national-
http://www.zimstat.co.zw/wp-content/uploads/publications/Population/population/census-2012-national-
https://doi.org/10.1002/sim.3733
https://doi.org/10.1016/S1470-2045(21)00576-3
https://doi.org/10.1038/bjc.1995.408
https://doi.org/10.1016/j.drugalcdep.2012.02.002
https://doi.org/10.1186/1617-9625-8-12
https://doi.org/10.1097/00008469-200106000-00003
https://doi.org/10.1097/00008469-200106000-00003
https://doi.org/10.1136/jcp.55.8.587


Cl
in

ic
al

 S
tu

dy

ecancer 2025, 19:1839; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2025.1839 18

40. Wang J, Liu F, and Gao H, et al (2008) The symptom-to-treatment delay and stage at the time of treatment in cancer of esophagus Jpn 
J Clin Oncol 38(2) 87–91 https://doi.org/10.1093/jjco/hym169 PMID: 18252831

41. Rawla P and Barsouk A (2019) Epidemiology of gastric cancer: global trends, risk factors and prevention Prz Gastroenterol 14(1) 26–38 
https://doi.org/10.5114/pg.2018.80001 PMID: 30944675 PMCID: 6444111

42. Chin’ombe N, Chavhunduka E, and Matarira HT (2009) Seroprevalence of HBV and HCV in primary hepatocellular carcinoma patients 
in Zimbabwe Infect Agent Cancer 4 15 https://doi.org/10.1186/1750-9378-4-15

43. Tinkle CL and Haas-Kogan D (2012) Hepatocellular carcinoma: natural history, current management, and emerging tools Biologics 6 
207–219 https://doi.org/10.2147/BTT.S23907 PMID: 22904613 PMCID: 3421475

44. Saud LRC, Chagas AL, and Maccali C, et al (2021) Hepatocellular carcinoma in patients coinfected with hepatitis B or C and HIV: 
more aggressive tumor behavior? Eur J Gastroenterol Hepatol 33(4) 583–588 https://doi.org/10.1097/MEG.0000000000002057 PMID: 
33560682 PMCID: 9446514

45. Flores JE, Thompson AJ, and Ryan M, et al (2022) The global impact of hepatitis B vaccination on hepatocellular carcinoma Vaccines 
(Basel) 10(5) 793 https://doi.org/10.3390/vaccines10050793 PMID: 35632549 PMCID: 9144632

46. Katsidzira L, Laubscher R, and Gangaidzo IT, et al (2018) Dietary patterns and colorectal cancer risk in Zimbabwe: a population based 
case-control study Cancer Epidemiol 57 33–38 https://doi.org/10.1016/j.canep.2018.09.005 PMID: 30286315 PMCID: 6291434

47. Graham A, Adeloye D, and Grant L, et al (2012) Estimating the incidence of colorectal cancer in Sub-Saharan Africa: a systematic analy-
sis J Glob Health 2(2) 020404 https://doi.org/10.7189/jogh.02.020404 

48. Awedew AF, Asefa Z, and Belay WB (2022) Burden and trend of colorectal cancer in 54 countries of Africa 2010–2019: a systematic 
examination for global burden of disease BMC Gastroenterol 22(1) 204 https://doi.org/10.1186/s12876-022-02275-0 PMID: 35468750 
PMCID: 9036749

49. Arhin N, Ssentongo P, and Taylor M, et al (2022) Age-standardised incidence rate and epidemiology of colorectal cancer in Africa: 
a systematic review and meta-analysis BMJ Open 12(1) e052376 https://doi.org/10.1136/bmjopen-2021-052376 PMID: 35039287 
PMCID: 8765019

50. Chinyowa S, Palefsky JM, and Chirenje ZM, et al (2018) Anal human papillomavirus infection in HIV-positive men and women at 
two opportunistic infections clinics in Harare, Zimbabwe BMC Public Health 18(1) 1260 https://doi.org/10.1186/s12889-018-6170-6 
PMID: 30428859 PMCID: 6237038

51. LaMontagne DS, Manangazira P, and Marembo J, et al (2022) HPV vaccination coverage in three districts in Zimbabwe following national 
introduction of 0,12 month schedule among 10 to 14 year old girls Vaccine 40 A58–A66 https://doi.org/10.1016/j.vaccine.2021.07.012

http://www.ecancer.org
https://doi.org/10.3332/ecancer.2025.1839
https://doi.org/10.1093/jjco/hym169
https://doi.org/10.5114/pg.2018.80001
https://doi.org/10.1186/1750-9378-4-15
https://doi.org/10.2147/BTT.S23907
https://doi.org/10.1097/MEG.0000000000002057
https://doi.org/10.3390/vaccines10050793
https://doi.org/10.1016/j.canep.2018.09.005
https://doi.org/10.7189/jogh.02.020404
https://doi.org/10.1186/s12876-022-02275-0
https://doi.org/10.1136/bmjopen-2021-052376
https://doi.org/10.1186/s12889-018-6170-6
https://doi.org/10.1016/j.vaccine.2021.07.012


Cl
in

ic
al

 S
tu

dy

ecancer 2025, 19:1839; www.ecancer.org; DOI: https://doi.org/10.3332/ecancer.2025.1839 19

Supplementary Materials

Supplementary statistical sheet 

Calculating age-adjusted rates

• An age-adjusted rate is a weighted average of the age-specific (crude) rates, where the weights are the proportions of persons in the 
corresponding age groups of a standard population. The potential confounding effect of age is reduced when comparing age-adjusted 
rates computed using the same standard population. 

• The age-adjusted rate for an age group comprised of the ages x through y is calculated using the following formula [1]. 

• A crude incidence rate is the number of new cancers of a specific site/type occurring in a specified population during a year, usually 
expressed as the number of cancers per 100,000 population at risk. It is calculated using the following formula.

• Age-adjusted rates are derived by applying the category-specific incidence and mortality rate (only for 2017 and 2018) of each popu-
lation GIT subtype to a single standard population (Table 1). This produces ASR that the country would have if it had the same age 
distribution as the standard population.

• Finally, the age-adjusted rate is calculated by multiplying each crude rate by the appropriate weight and summing the products.

Table 1. Standard population data.

Population Standard Reference

Subgroups population Population weight

Age data wi

0–4 88,569.00 0.0886

5–9 86,870.00 0.0869

10–14 85,970.00 0.0860

15–19 84,670.00 0.0847

20–24 82,171.00 0.0822

25–29 79,272.00 0.0793

30–34 76,073.00 0.0761

35–39 71,475.00 0.0715

40–44 65,877.00 0.0659

45–49 60,379.00 0.0604

50–54 53,681.00 0.0537

55–69 45,484.00 0.0455

60–64 37,187.00 0.0372

65–69 29,590.00 0.0296

70–74 22,092.00 0.0210

75+ 30,639.00 0.0314

Total 999,999 1.0000
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(a) 

(b) 

Supplementary Figure 1. (a): GIT cancers in males by subtype ASR for Zimbabwe 2009–2018. (b): GIT cancers in Females by subtype ASR for Zimbabwe 
2009–2018.
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