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ABSTRACT
Background: Oesophageal cancer is a public health concern in Ethiopia. Identifying the incidence and demographic profile of 
the two histological subtypes: oesophageal squamous cell carcinoma (ESCC) and oesophageal adenocarcinoma (EAC) are the 
key steps in recognizing the disease burden and potential aetiopathological associations.
Aim: The aim of this study is to identify the age and gender-specific incidence patterns of the most common subtype of oesoph-
ageal cancer in a high-incidence area of Ethiopia.
Methods: A retrospective cross-sectional study from a high-incidence oesophageal cancer district in Ethiopia identified 630 
cases from the pathology registry of nine hospitals. The patient records were carefully reviewed and data on age, gender, tumour 
location and histological types was systematically compiled. The patient data were retrieved and descriptive statistics were used 
to generate results.
Results: ESCC subtype, accounted for constituting 500 (79.437%) cases. A gender disparity was observed, with 62.80% of cases 
occurring in females and 37.20% in males. This distribution of higher female ESCC incidences aligns with previous findings in-
dicating a regional consistency and probable aetiological factor. Furthermore, ESCC incidence peaked at 40–50 years in females, 
highlighting an age-related incidence trend. EAC was observed in 67 (51.5%) females and 63 (48.5%) males showing similar prev-
alence. Spatial analysis revealed that the majority of ESCC cases were located in the lower oesophagus, followed by the middle 
part, with fewer instances in the upper oesophagus.
Conclusion: This study from Ethiopia identified ESCC as the predominant subtype, with a marked female predominance and 
age-related gender disparities. EAC with a lesser proportion identified with consistent spatial distribution patterns in both gen-
ders provide valuable insights into the epidemiological landscape of this disease. These findings emphasize the urgency of tar-
geted research to uncover the underlying factors.
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1   |   Introduction

Oesophageal cancer is a malignant neoplasm that affects the 
oesophagus, the muscular tube that carries food from the 
mouth to the stomach [1]. It is a significant global health prob-
lem and one of the leading causes of cancer-related deaths 
worldwide [2]. In Africa, oesophageal cancer is a major pub-
lic health concern, with a high incidence and mortality rate 
reported in several countries. Incidence rates vary across 
different regions, with the highest rates found in Eastern 
and Southern Africa [3]. In Ethiopia, oesophageal cancer is 
among the top 10 cancer types [4] with a significant increase 
in the trend of its incidence [5] and in particular the cases are 
common in Arsi- Bale districts of the Oromia regional state of 
Ethiopia [6–8].

Oesophageal cancer is typically classified into two main histo-
logical subtypes: squamous cell carcinoma (ESCC) and adeno-
carcinoma (EAC) [9]. ESCC is the most common subtype of 
oesophageal cancer worldwide, accounting for over 90% of cases 
in some regions. Conversely, EAC is more common in Western 
countries, particularly in the United States and Europe [1, 10]. 
The differences in histological subtypes between African and 
Western countries are not fully understood but may be related to 
differences in risk factors, genetics and environmental factors [9].

Several risk factors have been identified for ESCC in Africa, 
including smoking, alcohol consumption and poor nutrition. 
In addition, exposure to environmental factors such as high 
levels of nitrosamines in traditional food preservation meth-
ods [1, 9], as well as exposure to aflatoxins from contaminated 
food, have also been implicated in the development of ESCC 
in Africa [11]. In some areas of Africa, ESCC has been associ-
ated with the consumption of traditional alcoholic beverages, 
such as kachasu in Malawi, Mozambique and mahewu in 
Zimbabwe [12].

The high incidence of ESCC in Africa is a major concern, as this 
histological subtype is often diagnosed at an advanced stage, 
which limits treatment options and leads to poor outcomes 
[2, 13]. The lack of awareness and screening programs in many 
African countries means that many cases of oesophageal cancer 
go undiagnosed until they are too late for effective treatment. In 
addition, the high cost of treatment and limited availability of 
cancer care facilities in many African countries mean that treat-
ment options are often limited. Furthermore, epidemiological 
data from African countries are crucial as any differences from 
European or other Western countries can significantly contribute 
to clarifying the aetiology of oesophageal cancer.

Studies have shown that males are more likely to engage in 
risk factors associated with the development of ESCC, such as 
smoking and heavy alcohol consumption, which may partially 
explain the higher incidence rates in males [3, 10]. In addition, 
hormonal differences between males and females may play a 
role in the development of ESCC. For example, oestrogen has 
been shown to have a protective effect against the development 
of ESCC, which could explain the lower incidence rates in fe-
males in most populations across the world [10, 14]. By under-
standing the sex-specific incidence patterns of ESCC and the 
underlying risk factors, prevention strategies can be developed 

that specifically target the populations at the highest risk. For 
example, prevention campaigns should focus on reducing smok-
ing and alcohol consumption in males and increasing awareness 
of the protective effects of oestrogen in females. Moreover, novel 
prevention strategies can be developed based on risk-group in-
vestigations and inferences.

In addition, early detection and screening programs could 
be developed to specifically target populations at the highest 
risk. However, age and sex-specific incidence of ESCC varies 
depending on local-specific risk factors among countries and 
within the country of East Africa [15]. It is difficult to estab-
lish a temporal relationship and interpret the male-to-female 
ratio in place and time for oesophageal cancer patients by re-
viewing medical records from tertiary hospitals due to referral 
biases. Therefore, in this study, we investigated sex-specific 
incidence patterns from referral hospitals found in the catch-
ment of the oesophageal cancer high-incidence district of 
Ethiopia, in association with other clinical and demographic 
characteristics that could help to better understand the aetiol-
ogy of the disease.

2   |   Materials and Methods

2.1   |   Study Design and Setting

A healthcare facility-based cross-sectional study design was 
conducted consisting of nine general hospitals namely Adama 
Hospital Medical College (AHMC), Adama General Hospital 
and Medical College (AGHMC), Muse Genera Hospital 
(MGH), Asella Rehoboth General Hospital (ARGH), Medda 
Wolabu Hospital (MWH), Asella Hospital (AH), Yanet Internal 
Medicine Hospital (YIMH), Yoya Hospital (YH) and Negelle 
Arsi General Hospital and Medical College (NAGHMC). The 
approximate geographic location of these hospitals is shown in 
Figure 1a. These hospitals were selected as they are located in 
the catchments of the Arsi-Bale districts Oromia regional state 
of Ethiopia where the incidence of oesophageal cancer is high. 
Due to the availability of endoscopy and pathological examina-
tion services, suspected patients are referred to these hospitals 
from other hospitals in the catchment areas. AH and AHMC 
provide treatment services with chemotherapy and palliative 
care for cancer patients.

2.2   |   Data Sources and Study Population

Data from 464 confirmed cases of oesophageal cancer patients 
from AGHMC, AHMC, and AH were collected retrospectively 
between August 2019 and August 2022. The data were retrieved 
from the pathology laboratory registration logbook and patients' 
records, after obtaining approval from the hospital administra-
tion and the oncology department unit. All pathologically con-
firmed oesophageal cancer cases that were diagnosed during the 
study period and with complete data with age, sex, histological 
types and cancer location were included. The remaining pa-
tient data from the health care facilities mentioned in the study 
setting were collected in a prospective manner. The number of 
cases for which data were collected for each hospital are shown 
in Figure 1b.
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2.3   |   Data Collection Tools and Procedures

A structured data extraction chart was used to collect de-
mographic data (age, sex and residence), and clinical data 
(oesophageal cancer histological type, anatomical location 
of oesophageal cancer on the oesophagus and clinical pre-
sentation) from both the registration logbook and patients' 
cards. Oncologic nurses with bachelor's degrees and expe-
rience with data collection were recruited for data collec-
tion. They were provided with half-day training covering the 
purpose of the study and the content of the checklist. Pre-
tests were conducted to familiarise with the data extraction 
checklist. We acknowledge the possibility of incomplete 
data collection in some cases. To mitigate this, we imple-
mented a rigorous data verification process and used mul-
tiple sources where possible. Cases with significant missing 
data for the parameters that we were investigating were ex-
cluded from specific analyses, and this is noted in the results 
where applicable.

2.4   |   Data Management and Analysis

Precaution measures were taken to ensure the quality of the data 
and to avoid duplicate data collected from the pathology labo-
ratory registration logbook and patient card at oncology depart-
ments. Descriptive statistics, such as percentages and measures 
of central tendency and dispersion were computed to describe 
oesophageal cancer cases by age, sex and cancer location. All de-
mographic characteristics of the patients with oesophageal can-
cer were presented in the form of figures and tables.

3   |   Results

3.1   |   Patients' Characteristics

Of the 630 oesophageal cancer patients, 381 (60.5%) were female, 
with a male-to-female ratio of 1:1.53. Majority of the patients 398 
(63.17%) were below the age of 60 years with 72% of total female 

FIGURE 1    |    Map of hospital locations included in this study from the Oromia region (coloured in blue) of Ethiopia. (a) Map of selected hospitals 
from the Oromia regional state in Ethiopia. (b) Names of hospitals and the number of cases enrolled from each hospital.
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patients and 50% male patients within this category. The mean 
age of the patients was 53.58 with an SD of ± 12.9 with the over-
all age range of 18–105 years. The mean ages of men and females 
were 57.33 (SD ± 13.2) and 51.12 (SD ± 12.108), respectively.

3.2   |   Distribution of ESCC and EAC Incidence 
Patterns

Among the two histological types of oesophageal cancer, ESCC 
was the dominant type, accounting for 79.37% (n = 500) of the total 
cases (see Figure 2a). In contrast, EAC constituted a smaller, yet 
noteworthy proportion of 20.63% (130 cases). The distribution of 
ESCC and EAC, the two histological types of oesophageal cancer 
in the study population are illustrated in Figure 2b. A higher pro-
portion of individuals with ESCC was observed among younger 
age groups when compared to those with EAC (Figure 2c).

3.3   |   Sex Distribution Among ESCC Patients

The present study also examined the sex distribution among 
patients diagnosed with ESCC. The sex distribution among the 

500 ESCC patients is shown in Figure 2d, providing insights 
into the demographic composition of our study participants. 
This distribution revealed that approximately two-thirds (314 
patients) were females, whereas the remaining third (186 pa-
tients) were males. This sex-specific distribution contributes 
to an essential component in the larger context of our find-
ings. Unlike the usual ESCC incidence pattern, our study pop-
ulation demonstrated a higher incidence rate among females, 
accounting for ~62.80% of all cases, whereas males constituted 
approximately 37.20% of the total cases. The presence of sex-
related differences with increased female incidence not only 
adds convolution to our findings but also prompts investiga-
tions into the potential vulnerabilities associated with females 
in Ethiopia that may contribute to these divergent phenom-
ena. However, in EAC, the male–female ratio is almost equal 
with a slightly higher number of females (51.5%) than males 
(48.5%) (Figure 2e).

3.4   |   Age-Specific Distribution of ESCC

The analysis of the distribution of ESCC in relation to age re-
vealed that its prevalence varies across different age groups. 

FIGURE 2    |    Distribution of the subtypes of oesophageal cancer. (a) The two most common histological types of oesophageal cancer, (b) the 
proportion of ESCC and EAC in this study, (c) the pattern of ESCC and EAC with the age of the age patients, (d) the proportion of ESCC with 
respective patients' sex, (e) the proportion of EAC with respective of patient's sex. Abbreviations: EAC, Oesophageal Adenocarcinoma; ESCC, 
Oesophageal Squamous Cell Carcinoma.
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One notable observation pertains to the substantial disparity 
in age distribution between males and females within the age 
range of 30–59 years (Figure 3a). Significantly, there was a no-
table disparity in the incidence of female ESCC cases within 
this particular age group, with a prevalence nearly twice as 
high as that observed among their male counterparts. The 
average age of individuals with ESCC is notably significantly 
greater in males than in females (Figure  3b). Moreover, the 
number of female cases who were ≤ 45 years old was twice 
as high as the number of male cases in the same age group 
(as shown in Figure  3c). On the other hand, both sexes had 
nearly equal proportions of incidence among cases aged > 45 
(as shown in Figure 3d).

3.5   |   Anatomical Distribution

We also investigated spatial distribution patterns of ESCC tu-
mours within the oesophageal anatomy (Figure  4a). These 
findings offer critical insights into the tumour's preference for 
specific anatomical segments and contribute significantly to our 
understanding of preferential locations of ESCC tumours within 
the oesophagus in our study population. The lower third of the 
oesophagus has emerged as the epicentre of tumour prevalence, 
exhibiting a substantial share of ~50.20% of cases. Subsequently, 
approximately 37.80% of ESCC cases occur in the middle third 
of the oesophagus. While displaying a slightly reduced preva-
lence compared to the lower third, this segment's involvement 
remains a significant component of the ESCC distribution. 
Interestingly, the upper third of the oesophagus exhibited the 
lowest incidence, accounting for ~12.0% of all cases. This rel-
atively low prevalence in the upper oesophagus underpins the 
complex interplay between anatomical factors and tumour ini-
tiation. The spatial distribution of ESCC for male and female 
along the oesophageal anatomy is depicted in Figure 4b,c.

4   |   Discussion

The present cross-sectional study conducted in Ethiopia pro-
vides a significant contribution to the existing literature on oe-
sophageal cancer. Our findings reveal that the incidence rate of 
ESCC is four times higher than that of EAC. This pronounced 
discrepancy in the incidence patterns of ESCC and EAC war-
rants further attention. A recent systematic review and meta-
analysis confirms that the development of ESCC is influenced 
by a combination of various environmental and lifestyle factors, 
contributing to the overall risk of the disease [8]. Our findings 
are consistent with the broader epidemiological context of oe-
sophageal cancer. The elevated incidence of ESCC emphasizes 
the significance of exploring environmental, genetic, and life-
style factors specific to the Ethiopian population which could 
contribute to this prevalence.

In previous research conducted in Ethiopia, it was observed 
that alcohol consumption and cigarette smoking did not show 
a significant association with the risk of EC [7, 16]. Conversely, 
the consumption of hot porridge, intake of dairy products, food 
cooking practices, x-ray exposure and khat chewing were iden-
tified as having an increased association with EC risk factors 
[7, 16, 17]. These findings emphasise the necessity for further 

investigation into the unique associations of these risk factors in 
association with the diversity of Ethiopia.

Similar findings from Sudan were reported [18, 19] indicating 
that the same risk factors are present in both settings. However, 
in Ethiopia, data on the prevalence of ESCC were reported. 
One study by Deybasso et  al. found that almost all (98.3%) of 
the diagnosed cases were ESCC [8], whereas another study 
by Wondimagegnehu et  al. found that slightly more than half 
(56.70%) of the cases identified were ESCC [5]. The disparity in 
numbers can be attributed to the fact that Deybasso et al. col-
lected data from a single district, whereas Wondimagegnehu 
et  al.'s data covers multiple regions of Ethiopia. Geographic 
variation, which includes differences in lifestyle and environ-
mental exposure, contributes to tumour histological type differ-
ences. Similarly, in Pakistan, geographical variation in tumour 
histological type and location was found [20]. Overall, the low 
incidence of EAC in the current study could be attributed to 
predisposing factors for this histological type gastro-intestinal 
reflux disease, such as smoking and obesity, which were not 
previously observed in the catchment population [7, 8] Though 
our results show a lower proportion of EAC, it is important in 
feature research for potential aetiological studies because the 
incidence of EAC is increasing globally [21]. This emphasises 
the importance of closely monitoring lifestyle changes and other 
potential aetiologies.

The gender disparity in the incidence of ESCC adds complex-
ity to our understanding of this disease. The higher prevalence 
of ESCC among women raises important hypotheses regarding 
the interplay of hormonal, genetic, and behavioural factors. 
This observation has prompted further investigation into the 
unique risk profiles of both women and men. Notably, there 
is a significant gender imbalance in ESCC incidence, with a 
higher representation of female patients in our cohort. Globally, 
the incidence of EC is markedly higher in males (70%) than 
in females [22, 23]. Notably, the incidence of EAC is higher in 
Ethiopia compared to other countries in the region (Figure 5a), 
aligning with reports of a global rise in EAC, including in eco-
nomically disadvantaged countries [21]. In Africa, particularly 
in Eastern and Southern regions where EC rates are elevated, 
a significant male predominance in ESCC cases has been re-
ported [3]. For instance, in South Africa, ESCC is more com-
mon among males [24]. Similar patterns have been identified 
in other nations, such as Kenya [25, 26], Tanzania [27] and 
Uganda [28, 29] where elevated male incidence rates are evident. 
Conversely, other studies revealed a higher incidence of ESCC 
among females in Sudan [18, 19], Eritrea [30] and Somalia [31]. 
Additionally, other studies conducted in Ethiopia have indicated 
a slightly higher prevalence of female cases [7, 32]. The results 
of this study were compared with other previous study results 
from African Oesophageal Cancer Corridor Countries includ-
ing Sudan, Kenya, Somalia, Uganda, Tanzania, Malawi and 
Eritrea [33]. Our results were compared with previous studies 
from Eastern and Southern African countries. These observa-
tions are summarized in Table 1 which includes the incidence 
rates by gender from studies conducted in Ethiopia and neigh-
bouring countries. This comparison reveals that countries in 
the northwest (Sudan), northeast (Eritrea) and east (Somalia) of 
Ethiopia exhibit a higher incidence of female cases than males 
[18, 19, 30, 31]. In contrast, countries to the southwest, such as 
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Kenya, Uganda, and Tanzania, show a two- to three fold higher 
incidence of male cases [25, 27, 28]. The incidence of EC among 
males steadily increases from East to South Africa, as illustrated 

in Figure 5b. This geographical-gender-based incidence associ-
ation is also evident in ESCC which is the predominant cancer 
in this region (Figure 5c). These variations may be attributed to 

FIGURE 3    |    Age distribution between males and females. (a) Comparison of age distribution across various age groups between males and 
females, (b) mean age distribution between males and females, (c) percentage of individuals with an age of ≤ 45 who have been diagnosed with 
oesophageal cancer, categorized by gender, (d) percentage of individuals with an age of > 45 who have been diagnosed with oesophageal cancer, 
categorized by gender.

FIGURE 4    |    Spatial location of ESCC tumours across the oesophageal. (a) Spatial division of the oesophageal lumen, (b) ESCC cases in females 
based on the spatial location of the oesophagus and (c) ESCC cases in males based on the spatial location of the oesophagus.
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differences in risk factors influenced by geographical and cul-
turally specific activities across countries.

Regarding EAC, our study found a lower incidence compared to 
ESCC, which contrasts with trends observed in many developed 
countries. This disparity may stem from lower rates of obesity 
and gastroesophageal reflux disease in the African population – 
known risk factors for EAC. Additionally, the tobacco, alcohol, 
and socioeconomic patterns in our region differ from those in 
some developed nations, contributing to this difference. Further 
research is needed to fully understand these differences and 
their implications for prevention and treatment strategies. To 
better understand the risk factors associated with ESCC, further 
research is necessary. Unfortunately, we were unable to gather 
comprehensive demographic and clinical data, making it diffi-
cult for us to comment on the aetiological factors contributing 
to this pattern of incidence. Specifically, studies should focus 
on identifying local risk factors that are specific to certain age 
groups and differentiate between the genders. This informa-
tion will be invaluable in developing targeted prevention and 

treatment strategies, enhancing our overall understanding of 
this disease.

Among women aged less than 45 years, there is a significantly 
higher incidence rate of ESCC, accounting for 75% of the cases 
in this age group. This suggests that women below the age of 
45 years are more vulnerable to developing ESCC compared to 
their younger counterparts, or the exposure risk is more com-
mon among younger women than among men. In contrast, 
women aged greater than 45 years exhibited a relatively lower 
frequency of ESCC, constituting ~57.18% of the cases.

The incidence of ESCC in young people(< 45 years old) was 
reported previously from Tanzania [34] with infrequent teeth 
cleaning, second hand tobacco smoke exposure, and pest infes-
tation of grain and/or nuts were identified specific risk factors. 
In Kenya, significant proportion of young age (< 30 years) were 
reported to be affected by ESCC where the associated risk factors 
were not identified [35]. But another study from a case serious 
report on cases of young age oesophageal cancer risk factors in 

FIGURE 5    |    EC distribution across Eastern and Southern Africa: (A) ESCC percentage across Eastern and Southern Africa, (b) male-to-female 
ratio of EC across Eastern and Southern Africa and (c) male-to-female ratio of ESCC across Eastern and Southern Africa.
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Kenya reported alcohol and tobacco were not significant predic-
tors of oesophageal cancer (only 15% had exposure to tobacco or 
alcohol) while the majority (79%) were reported the presence of 
a family history of cancer [36]. Our findings and the previous re-
port from Eastern Africa warrant further research to identify the 
potential risk factors of early age onset of ESCC in this region.

These results generate several valuable insights that can be ac-
quired. The observation that ESCC exhibits a higher likelihood 
of occurrence among women aged 30–59 underscores the neces-
sity of scrutinising sex-specific risk factors during this specific 
age group. Variations in hormonal levels and specific lifestyle 
factors have been identified as potential contributors to the 
increased susceptibility of women to develop various forms of 
cancer. Furthermore, our observed findings demonstrate the 
intricate nature of the aetiology of ESCC in Ethiopia by eluci-
dating the interplay between two major factors such as early age 
and higher incidence in women which collectively contribute 
to its divergent patterns of distribution compared to other high-
incidence populations [3].

An increased distribution of ESCC frequency in males with in-
creasing age was observed. Men aged greater than 45 years ex-
hibit a higher incidence rate of ESCC (42%, 82%), whereas men 
aged less than 45 years demonstrate a lower frequency of ESCC, 
constituting only 25% of the total cases. These findings highlight 
a direct age-related trend in men, indicating that older men are 
more susceptible to developing ESCC compared to younger men. 
Patients in Ethiopia often present with advanced stages (III and 
IV) of the disease, which is compounded by an increased inci-
dence with age until 60 [5]. The high incidence of ESCC among 
older men predicts a poor treatment prognosis, as advanced age 
is a predictor of poor treatment outcomes [37]. It is noteworthy 

that the incidence rates of ESCC in both sexes begin to converge 
within the age bracket of 60–69 years. This interesting observa-
tion implies that, in the context of ESCC, age may exert a greater 
influence than sex during this specific stage of life, potentially 
diminishing the significance of sex-specific factors that were 
more prominent in earlier stages of life.

The observed sex-specific variations in the age-related distri-
bution of ESCC frequency emphasize the complex interplay 
between age, sex and the development of the disease. The un-
derlying mechanisms driving these differences warrant further 
investigation. Potential factors contributing to the increased sus-
ceptibility of younger women to ESCC may include hormonal 
factors and early exposure to risk factors. Conversely, the higher 
ESCC frequency in older males could be influenced by distinct 
risk factors prevalent in this age group, such as lifestyle choices, 
dietary habits or long-term occupational exposures.

The importance of time as a modifier of exposure-response in 
chronic disease including cancer risk factors is measured by 
the age of patients [38, 39]. Understanding the age and sex dy-
namics in ESCC incidence is crucial for designing targeted pre-
vention strategies, early detection measures and personalized 
treatment approaches. Tailoring interventions based on age and 
sex-specific risk profiles can improve the effectiveness of pre-
vention and management efforts. Furthermore, these findings 
underscore the importance of age and sex considerations in clin-
ical decision-making, patient counselling, and public health ini-
tiatives aimed at reducing the burden of ESCC. Future research 
endeavours should focus on elucidating the underlying mecha-
nisms behind these age and sex disparities, paving the way for 
improved risk stratification and more precise interventions in 
ESCC management.

TABLE 1    |    Male-to-female ratio of incident oesophageal cancer cases in Ethiopia in comparison to previous research conducted in the 
neighbouring regions.

Studies Country

Male-to-female ratio

Overall oesophageal cancer ESCC EAC

Our study Ethiopia 1: 1.53a 1: 1.7a 1: 1.06a

Wondimagegnehu et al. 2020 Ref- [5] Ethiopia 1:0.80 NA NA

Deybasso et al.2021 Ref- [8] Ethiopia 1:1.08a NA NA

Shewaye et al. 2016 Ref- [7] Ethiopia 1:1.24a NA NA

Gasmelseed et al. 2015 Ref- [18] Sudan 1: 1.76a 1:2 2.1

Hamad et al. 2017 Ref- [19] Sudan 1: 1.47a NA NA

Mengistu et al. 2024 Ref- [30] Eritrea 1:2.78a 1:3.48a 1:1.06a

Kadle and Dufle. 2017 Ref- [31] Somalia 1:1.19a 1:1.26a 1.85:1

Degu et al.2022 Ref- [26] Kenya 1:0.68 NA NA

Abdihamid et al. 2024 Ref- [25] Kenya 1:0.94 NA NA

Gabel et al. 2016 Ref- [27] Tanzania 1:0.49 1:0.49 1:0.54

Obayo et al. 2023 Ref- [29] Uganda 1:0.42 NA NA

Alema and Iva. 2014 Ref- [28] Uganda 1:0.34 NA NA

Abbreviations: NA, Not available; Ref, reference.
aRatios where female incidence > male incidences.
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The predominant histological type in Africa is ESCC, which 
is consistent with findings from our and other developing re-
gions [40, 41]. The incidence of EC is higher in males than 
females across most of Africa, except in North Africa where 
the rates are similar [42, 43]. This male predominance is par-
ticularly evident in high-risk regions such as Eastern and 
Southern Africa [43].

In contrast, European countries, especially in the West, have 
seen a rise in oesophageal adenocarcinoma, largely attributed 
to lifestyle factors like obesity and gastroesophageal reflux dis-
ease. This shift in histological type is less pronounced in Africa, 
where lifestyle and environmental factors such as tobacco use 
and low socioeconomic status remain significant risk factors for 
ESCC [42].

The differences in EC incidence and histological types between 
Africa and Europe highlight the need for region-specific preven-
tion and treatment strategies. In Africa, the high mortality-to-
incidence ratio underscores the challenges in healthcare access 
and the need for improved diagnostic and treatment facilities 
[42, 44]. In Europe, addressing lifestyle risk factors could help 
mitigate the rising incidence of adenocarcinoma. These compar-
ative insights are crucial for tailoring public health interventions 
to effectively manage and reduce the burden of oesophageal 
cancer in diverse populations, especially in Africa.

The anatomical distribution of ESCC tumours along the oesoph-
agus provides valuable clinical insights. The concentration of tu-
mours in the lower third of the oesophagus necessitates focused 
strategies for early detection, particularly in this region. This 
observation supports the development of tailored screening pro-
tocols and therapeutic interventions. The findings also highlight 
the need for further research to elucidate the underlying factors 
contributing to the differential tumour distribution within the 
oesophagus. Factors such as local anatomy, exposure to car-
cinogens, genetic predisposition and cellular and molecular 
characteristics may play a role in determining the site-specific 
susceptibility to ESCC. Moreover, obtaining valuable informa-
tion regarding anatomical distribution is crucial for planning 
potential palliative care, including oesophagostomy, while con-
sidering associated complications and patient benefits [45].

Overall, the results emphasize the importance of considering the 
anatomical distribution of ESCC tumours within the oesoph-
agus in clinical practice and research. Understanding the pat-
terns of tumour occurrence can guide targeted approaches for 
prevention, early detection and treatment strategies. Moreover, 
this knowledge may contribute to the development of person-
alized medicine approaches tailored to the specific needs and 
risks with tumour location in ESCC patients as tumour location 
of oesophagael cancer is the predictors of patient survival [37], 
guide the treatment approach [46] and also the proxy marker of 
patients' severity of disease (predictors of metastasis) [47].

The results presented here hold implications for clinical practice 
and public health strategies. Integrating sex and age consider-
ations into screening, diagnosis, and treatment protocols can en-
hance patient care. The observed disparities also serve as a call 
for future research aimed at elucidating the underlying mech-
anisms responsible for the observed trends. Such insights are 

crucial for the development of targeted interventions, personal-
ized treatments and improved outcomes in the management of 
oesophageal squamous cell carcinoma.

4.1   |   Strength and Limitation of the Study

This is the largest dataset collected from several hospitals in a 
region of Ethiopia where oesophageal cancer is common. While 
our study provides valuable epidemiological data on oesopha-
geal cancer in Ethiopia, we acknowledge that we were unable 
to thoroughly investigate the causes of observed differences 
compared to developed countries. This limitation stems from in-
complete demographic and clinical data for many patients in our 
cohort. Future studies with more comprehensive data collection 
are needed to elucidate the specific aetiological factors contrib-
uting to the unique epidemiological profile of oesophageal can-
cer in Ethiopia and other resource-limited settings.

5   |   Conclusion

The findings of our study are novel and exciting, urging a need 
to further investigate the complex mechanisms underlying the 
age- and sex-related dynamics in ESCC within the Ethiopian 
population. Understanding the possible causes behind the un-
expected incidence of younger age female patients could lead 
to new methods of early detection, personalized treatment and 
better outcomes for ESCC patients in Ethiopia. It is essential to 
improve our ability to fight this severe illness in regions with 
high rates of occurrence. Our research could introduce new pos-
sibilities for the adoption of more effective approaches to prevent 
and treat ESCC, based on sex and age.

This study is one of the largest cross-sectional studies con-
ducted in Ethiopia. We identified that ESCC is the most 
common subtype of oesophageal cancer, accounting for a sig-
nificant number of cases. Its widespread occurrence has a sig-
nificant impact on the health landscape of Ethiopia, making it 
as one of the major health concerns. The marked sex disparity, 
with a higher incidence among females, not only highlights 
the need for sex-specific investigations but also aligns with 
previous similar findings in Ethiopia and Sudan, hinting at 
shared underlying factors. Particularly noteworthy is the age-
related trend observed among females, with ESCC peaking 
at early age < 50 emphasizing the importance of considering 
age-specific risk factors in future research and intervention 
strategies. Spatial analysis revealing most cases in the lower 
oesophagus further contributes to our understanding of the 
disease distribution within the Ethiopian context. These find-
ings collectively emphasize the need for a comprehensive, 
multi-faceted approach to unravel the complex interplay of 
factors contributing to ESCC in Ethiopia, providing a founda-
tion for targeted public health initiatives and further research 
endeavours in this unique population.
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