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Abstract

Background
Breast pathology in Somalia remains poorly characterized, with few studies examining the
histopathological spectrum or factors associated with malignancy in this post-conflict, low-resource
setting. This study described the distribution of breast lesion diagnoses and identified factors
independently associated with malignant outcomes in Mogadishu, Somalia.

Methods
A retrospective cross-sectional study utilized secondary histopathological data from 522 breast
specimens collected across multiple healthcare facilities in Mogadishu (July 2021–December 2025).
Multivariable binary logistic regression was applied following systematic data cleaning and bivariate
analyses. Model discrimination was assessed by AUC with 95% bootstrap CI, Nagelkerke R², and the
Hosmer–Lemeshow (HL) test. Four pre-specified sensitivity analyses were conducted.

Results
Of 522 cases (97.1% female; median age 35 years, IQR: 24–50), 437 had definitive outcomes: 262 benign
(59.9%) and 175 malignant (40.1%). Fibroadenoma/adenoma was the most common diagnosis (n = 173,
33.1%), followed by invasive ductal carcinoma/NST (n = 101, 19.3%). Malignant cases were significantly
older (median 45 vs. 25 years; p < 0.001) and presented with larger tumors (median 5.0 vs. 3.5 cm; p < 
0.001). In multivariable analysis (n = 369 complete cases), increasing age (OR 1.11, 95% CI: 1.08–1.13, p 
< 0.001) and tumor size > 5 cm (OR 1.90, 95% CI: 1.06–3.39, p = 0.030) were independently associated
with malignancy, while tumor size ≤ 2 cm was inversely associated (OR 0.15, 95% CI: 0.06–0.41, p < 
0.001). The model demonstrated excellent discrimination (AUC = 0.876, 95% CI: 0.841–0.909;
Nagelkerke R²=0.493). The HL test indicated calibration mismatch (χ²=22.6, p = 0.004), consistent with
the parsimonious exploratory model. Sensitivity analyses confirmed robustness across all scenarios.

Conclusion
Fibroadenoma dominates among younger women, while malignancy — predominantly invasive ductal
carcinoma — presents with larger tumor size among older patients. Age and tumor size were
independently associated with malignant outcome. These findings support heightened awareness and
earlier clinical evaluation among women aged approximately 35 years and older, alongside investment in
standardized histopathological reporting infrastructure in Somalia and comparable settings.

1. INTRODUCTION
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Breast cancer is the most commonly diagnosed cancer among women globally, accounting for
approximately 2.3 million new cases and 685,000 deaths in 2020 [1]. While incidence rates are highest in
high-income countries, mortality disproportionately burdens low- and middle-income countries (LMICs),
largely due to late-stage diagnosis, limited pathological services, and fragile health systems [2,3]. In sub-
Saharan Africa, over 75% of breast cancer cases are diagnosed at advanced stages, a pattern strongly
linked to poor survival outcomes [2].

Somalia presents a particularly challenging context. Decades of civil conflict, displacement, and
infrastructure collapse have severely constrained health data collection, diagnostic capacity, and cancer
registry development [4]. Few studies have comprehensively examined the histopathological spectrum
of breast disease or identified clinical factors associated with malignant outcomes in this setting.
Understanding the distribution of benign versus malignant breast lesions and the patient-level
characteristics associated with malignancy is fundamental to designing effective early detection and
referral strategies appropriate to local epidemiology.

Secondary histopathological datasets from pathology laboratories offer a practical avenue to generate
evidence where prospective data collection remains operationally challenging. This study leveraged a
secondary dataset spanning five years (2021–2025) from multiple healthcare facilities in Mogadishu to:
(i) describe the sociodemographic and clinical characteristics of patients presenting with breast lesions;
(ii) characterize the histopathological spectrum of breast diagnoses; and (iii) identify factors
independently associated with malignant outcomes using multivariable logistic regression with rigorous
sensitivity analyses.

Regionally, the burden of breast cancer in Africa has become increasingly visible through improved
registry reporting, GLOBOCAN estimates, and multicountry studies. Contemporary estimates identify
breast cancer as the leading cancer among women in Somalia and across much of Eastern Africa, but
mortality remains high because many patients enter care after a clinically detectable mass has already
become large or locally advanced [11–14]. In this context, facility-based pathology datasets are valuable
because they capture the real diagnostic workload faced by laboratories and provide a practical
foundation for local cancer-control planning where population-based cancer registries are limited [15–
18].

Evidence from East, West, Central, and Southern Africa consistently shows two patterns that are directly
relevant to the present study: benign breast disease is common among adolescents and young women,
with fibroadenoma usually the leading diagnosis, while malignant cases are dominated by invasive
ductal carcinoma/no special type and frequently present at a younger age and with larger tumor size
than is typical in high-income settings [19–27]. Similar observations from Uganda, Kenya, Ethiopia,
Rwanda, Tanzania, Nigeria, Ghana, Sudan, and other African settings highlight the need for locally
grounded histopathological data rather than relying only on estimates from high-income countries [28–
36].
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Somalia-specific evidence remains limited but is growing. Available reports describe major health-
system barriers, incomplete cancer surveillance, low screening capacity, and shortages of
immunohistochemistry and oncology infrastructure [15–18,37–39]. These constraints make routine
variables such as age, tumor size, laterality, diagnosis category, and metastasis notation particularly
important for early local research. Therefore, expanding the evidence base from Mogadishu can support
context-appropriate referral pathways, strengthen pathology reporting standards, and identify priority
areas for future prospective studies that include receptor testing, stage, treatment, and survival
outcomes [40–45].

2. METHODS

2.1 Study Design and Setting
This retrospective cross-sectional study utilized secondary histopathological data from breast
specimens collected across Nova Diagnostic Center in Mogadishu, Somalia, between July 2021 and
December 2025. Histopathological examinations were performed at Nova Diagnostic Center, a private
pathology laboratory in Mogadishu that receives specimens from multiple public and private healthcare
facilities throughout the city. Accordingly, although pathology reporting was centralized at a single
laboratory, the study population represents patients referred from multiple healthcare institutions.

Data were extracted from institutional pathology records. Full details of ethical approval and data
governance are provided in the Ethical Considerations section.

2.2 Data Source and Participants
The dataset comprised 522 consecutive breast pathology cases with documented histopathological
diagnoses. Cases with concomitant non-breast primary pathologies (e.g., thyroid carcinoma identified
incidentally during breast workup) were retained with appropriate notation. All sexes presenting with
breast pathology were eligible for inclusion.

2.3 Data Cleaning and Variable Harmonization
Systematic data cleaning was performed in Python (version 3.12), including: (i) conversion of a non-
numeric age entry to missing; (ii) standardization of hospital names to resolve typographical duplicates;
(iii) harmonization of laterality (14 raw variants collapsed into Left, Right, Bilateral, Other/Unknown),
lymphovascular invasion (LVI), and perineural invasion (PNI); (iv) standardization of tumor grade into a
six-level taxonomy; and (v) reclassification of 310 unique free-text histopathological diagnoses into 12
clinically meaningful categories. Histopathological diagnoses were independently reviewed by the
investigators using WHO Classification of Breast Tumors (5th edition) and grouped into clinically
meaningful diagnostic categories before analysis. Tumor size was categorized as ≤ 2 cm (T1), 2–5 cm
(T2), and > 5 cm (T3/T4). The primary binary outcome was: Malignant = 1 (inclusive of ‘Malignant’ and
‘Metastatic’ coded outcomes) and Benign = 0. Cases with indeterminate outcomes (n = 59) and missing
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outcome data (n = 26) were excluded from the primary analysis but included in a pre-specified sensitivity
analysis.

2.4 Statistical Analysis
Continuous variables were summarized as medians with interquartile ranges (IQRs). Categorical
variables were reported as frequencies and proportions. Mann–Whitney U tests and chi-squared tests
(with Yates’ continuity correction; Fisher’s exact test where expected cell counts < 5) were used for
bivariate comparisons. Multivariable binary logistic regression was used to identify factors
independently associated with malignant outcome. Age (continuous) and tumor size category
(reference: T2, 2–5 cm) were selected a priori based on clinical plausibility and data completeness;
metastasis status was excluded due to quasi-complete separation with the outcome. Model
discrimination was assessed by AUC with 95% CI derived from 2,000 bootstrap resamples; calibration by
the HL test (10 decile groups); and effect size by Nagelkerke R². Given the exploratory objective, the
model was used to characterize associations rather than derive individual risk scores. Complete-case
restriction and the resulting analytic sample size are reported transparently. Statistical significance was
set at α = 0.05; all analyses were conducted in Python using scipy, statsmodels, and scikit-learn.

Four pre-specified sensitivity analyses were conducted: (SA1) restriction to female patients only; (SA2)
exclusion of extreme tumor size outliers (> 20 cm); (SA3) restriction to adult patients (age ≥ 18 years);
and (SA4) use of a broadened outcome definition, reclassifying Suspicious, Atypical, and Atypia
outcomes as malignant to evaluate the potential impact of outcome misclassification.

Variables with near-universal missingness — Residence (100%), Insurance_Status (100%), ER/PR/HER2
status (> 99%), and Ki67 (> 99%) — were excluded from multivariable modeling and are documented as
study limitations. The complete-case analytic sample and the number of observations excluded relative
to the definitive-outcome dataset are reported explicitly.

3. RESULTS

3.1 Study Population
A total of 522 breast pathology cases were included from July 2021 to December 2025 (Table 1). The
vast majority were female (n = 507, 97.1%), with 15 male cases (2.9%). Median age was 35 years (IQR:
24–50; range: 8–92); three cases had missing age data. The highest frequency was in the 20–29 year
age band (n = 133, 25.5%), followed by 30–39 years (n = 111, 21.3%); 63 cases (12.1%) were under 20
years. Among 496 cases with documented facility type, the vast majority attended tertiary facilities (n = 
481, 97.0%).
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Table 1
Sociodemographic and Clinical Characteristics of the Study Population (N = 522)

Characteristic Category / Statistic n (%)

Sex Female 507 (97.1%)

Male 15 (2.9%)

Age (years) Median (IQR) 35 (24–50)

Range 8–92

Missing 3 (0.6%)

Age Group < 20 years 63 (12.1%)

  20–29 years 133 (25.5%)

30–39 years 111 (21.3%)

40–49 years 81 (15.5%)

50–59 years 56 (10.7%)

60–69 years 39 (7.5%)

≥ 70 years 36 (6.9%)

Study Period July 2021 – December 2025 —

Healthcare Facility† Tertiary 481 (97.0%)

Secondary 8 (1.6%)

Specialized 6 (1.2%)

Clinic 1 (0.2%)

Missing 26 (5.0% of N = 522)

Laterality‡ Left 232 (46.1%)

Right 209 (41.6%)

Bilateral 30 (6.0%)

Other/Unknown 32 (6.4%)

Missing 19 (3.6% of N = 522)

Tumor Size (cm)§ Median (IQR) 4.0 (2.5–6.0)

†Percentages for facility type among 496 cases with documented facility. ‡Percentages among 503
cases with documented laterality. §Tumor size percentages among 422 cases with recorded size.
*Indeterminate: Suspicious (n = 33), Atypical (n = 11), Atypia (n = 4), Inadequate (n = 5), Borderline (n 
= 3), Non-diagnostic (n = 2), Inconclusive (n = 1).
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Characteristic Category / Statistic n (%)

≤ 2 cm (T1) 70 (16.6%)

2–5 cm (T2) 219 (51.9%)

> 5 cm (T3/T4) 133 (31.5%)

Missing 100 (19.2% of N = 522)

Outcome Benign 262 (59.9% of N = 437)

Malignant 175 (40.1% of N = 437)

Indeterminate (excl. from primary model)* 59 (11.3% of N = 522)

Missing 26 (5.0% of N = 522)

†Percentages for facility type among 496 cases with documented facility. ‡Percentages among 503
cases with documented laterality. §Tumor size percentages among 422 cases with recorded size.
*Indeterminate: Suspicious (n = 33), Atypical (n = 11), Atypia (n = 4), Inadequate (n = 5), Borderline (n 
= 3), Non-diagnostic (n = 2), Inconclusive (n = 1).

3.2 Histopathological Spectrum
The most common category was fibroadenoma and related adenomas (n = 173, 33.1%; Fig. 1). Invasive
ductal carcinoma/NST accounted for 101 cases (19.3%), followed by other benign lesions (n = 64,
12.3%), ductal carcinoma (n = 50, 9.6%), and cases suspicious for malignancy (n = 20, 3.8%). Metastatic
carcinoma and phyllodes tumors each represented 14 cases (2.7%). Rarer subtypes included papillary
carcinoma (n = 6), invasive lobular carcinoma (n = 5), and mucinous carcinoma (n = 2).

3.3 Clinical and Pathological Characteristics
Tumor size was recorded in 422 cases (80.8%); median 4.0 cm (IQR: 2.5–6.0; range: 0.1–60 cm). T2 (2–
5 cm) was most frequent (n = 219, 51.9%), followed by T3/T4 (n = 133, 31.5%) and T1 (n = 70, 16.6%). Of
503 cases with documented laterality, 232 were left-sided (46.1%), 209 right-sided (41.6%), 30 bilateral
(6.0%), and 32 other/unspecified (6.4%). LVI was documented in 67 cases: 35 positive (52.2%) and 32
negative (47.8%). PNI was available for 36 cases: 13 positive (36.1%), 23 negative (63.9%). IHC receptor
status (ER, PR, HER2) and Ki67 were available in fewer than five cases each and could not contribute to
inferential analyses (see Limitations). Of 500 cases with recorded metastasis status, 45 (9.0%) had
confirmed metastasis, 22 (4.4%) possible/uncertain nodal involvement, and 433 (86.6%) no metastasis.
Pathological staging was available in only 65 cases (12.5%).

3.4 Outcome Classification and Exclusions
Of 496 cases with recorded outcomes, 261 were classified benign and one as ‘Benign breast; thyroid
malignancy’ (combined: benign group, n = 262), while 167 were malignant and eight metastatic
(combined: malignant group, n = 175). For the primary binary analysis, 437 cases had definitive
outcomes: 262 benign (59.9%) and 175 malignant (40.1%). A further 59 cases with indeterminate
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outcomes (Suspicious n = 33, Atypical n = 11, Atypia n = 4, Inadequate n = 5, Borderline n = 3, Non-
diagnostic n = 2, Inconclusive n = 1) and 26 cases with missing outcomes were excluded from the
primary model; sensitivity analysis SA4 evaluated the impact of reclassifying indeterminate cases.

3.5 Bivariate Comparisons
Malignant cases were significantly older than benign cases (median 45 years [IQR: 36–57] vs. 25 years
[IQR: 20–36]; U = 38,067.5, p < 0.001; Table 2). Malignancy rates rose monotonically with age, from 0% in
the < 20-year group to 84.6% in the ≥ 70-year group (χ²=163.7, df = 6, p < 0.001). Large tumor size at
presentation was more common among malignant cases (median 5.0 vs. 3.5 cm; p < 0.001), with T3/T4
tumors carrying the highest malignancy rate (55.1% vs. 16.4% for T1; χ²=25.4, df = 2, p < 0.001).
Confirmed metastasis was exclusively associated with malignant outcomes (χ²=110.2, p < 0.001).
Laterality was significantly associated with outcome (χ²=20.5, df = 4, p = 0.0004), driven largely by the
very low malignancy rate in bilateral lesions (3.6%), which predominantly represent fibroadenoma. Sex
was not significantly associated with outcome (χ²=1.41, p = 0.235).
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Table 2
Bivariate Comparison of Clinical Characteristics by Outcome (N = 437)

Characteristic Benign (n = 
262)

Malignant (n = 
175)

Test Statistic p-value

Age (years): Median (IQR) 25 (20–36) 45 (36–57) U = 38,067.5 < 0.001

Tumor Size (cm): Median
(IQR)

3.5 (2.4–5.0) 5.0 (3.5–6.0) U = 22,041.0 < 0.001

Sex: Female 253 (96.6%) 173 (98.9%) χ²=1.41 0.235

Age Group     χ²=163.7, df = 6 < 0.001

<20 years 59 (100%) 0 (0%)    

20–29 years 103 (90.4%) 11 (9.6%)    

30–39 years 50 (54.3%) 42 (45.7%)    

40–49 years 23 (37.7%) 38 (62.3%)    

50–59 years 8 (16.0%) 42 (84.0%)    

60–69 years 13 (40.6%) 19 (59.4%)    

≥70 years 4 (15.4%) 22 (84.6%)    

Tumor Size Category     χ²=25.4, df = 2 < 0.001

≤2 cm (T1) 51 (83.6%) 10 (16.4%)    

2–5 cm (T2) 118 (61.1%) 75 (38.9%)    

>5 cm (T3/T4) 53 (44.9%) 65 (55.1%)    

Confirmed Metastasis: Yes 0 (0%) 44 (100%) χ²=110.2 < 0.001

Laterality     χ²=20.5, df = 4 0.0004

Left 99 (54.7%) 82 (45.3%)    

Right 104 (57.1%) 78 (42.9%)    

Bilateral 27 (96.4%) 1 (3.6%)    

Mann–Whitney U test for continuous variables; chi-squared test (Yates’ correction) for categorical
variables. p < 0.05 considered statistically significant.

3.6 Multivariable Logistic Regression and Model
Performance
Complete-case restriction reduced the analytic sample from 437 (definitive outcomes) to 369 cases,
including 149 malignant events (40.4%); 68 cases (15.6%) were excluded due to missing tumor size
data. Age and tumor size were independently associated with malignant outcome (Table 3). Each
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additional year of age was associated with an 11% increase in the adjusted odds of malignancy (OR
1.107, 95% CI: 1.083–1.131, p < 0.001). Compared to T2 tumors (reference), T3/T4 tumors (> 5 cm) were
associated with significantly higher adjusted odds (OR 1.90, 95% CI: 1.06–3.39, p = 0.030), while T1
tumors (≤ 2 cm) were inversely associated with malignant outcome (OR 0.15, 95% CI: 0.06–0.41, p < 
0.001). Despite relying on only two routinely available variables, the model demonstrated excellent
discrimination (AUC = 0.876, 95% CI: 0.841–0.909; Nagelkerke R²=0.493). The HL test suggested some
degree of calibration mismatch (χ²=22.6, df = 8, p = 0.004); given the exploratory objective and
parsimonious predictor set, the model was retained primarily for characterizing associations rather than
individual risk prediction.

Table 3
Multivariable Logistic Regression: Factors Independently Associated with Malignant Outcome (N = 369

Complete Cases)
Variable Adjusted OR 95% CI

Lower
95% CI
Upper

p-value

Age (per year, continuous) 1.107 1.083 1.131 < 0.001

Tumor Size: ≤2 cm (T1) vs. 2–5
cm (T2)*

0.153 0.058 0.405 < 0.001

Tumor Size: >5 cm (T3/T4) vs. 2–
5 cm (T2)*

1.898 1.064 3.385 0.030

Constant 0.016 0.007 0.037 < 0.001

Model Performance        

N (complete cases)† 369      

Malignant events 149 (40.4%)      

AUC (95% bootstrap CI) 0.876 0.841 0.909 —

Nagelkerke R² 0.493      

Hosmer–Lemeshow χ² (df = 8)‡ 22.6     0.004

*Reference: 2–5 cm (T2). OR=Odds Ratio; CI=Confidence Interval. Metastasis excluded due to quasi-
complete separation. †Complete-case restriction reduced sample from 437 to 369; 68 cases
excluded due to missing tumor size (15.6%). ‡HL p = 0.004 The model demonstrated excellent
discrimination (AUC = 0.876), although calibration was imperfect according to the Hosmer–
Lemeshow test. Therefore, the model should be interpreted primarily as identifying associations
rather than providing individualized risk prediction.

3.7 Sensitivity Analyses
All four sensitivity analyses produced consistent findings (Fig. 2). Restricting to females (SA1; n = 361)
yielded age OR 1.108 (95% CI: 1.084–1.132) and T3/T4 OR 2.12 (95% CI: 1.17–3.81; p = 0.013).
Excluding extreme size outliers (SA2; n = 367) did not materially alter estimates. Restricting to adults ≥ 
18 years (SA3; n = 340) confirmed minimal influence of pediatric cases. Using the broadened outcome
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definition (SA4; n = 395, AUC = 0.848), the inverse association with T1 tumors was attenuated but
remained significant (OR 0.29; 95% CI: 0.14–0.64; p = 0.002), and associations with age and T3/T4
remained stable. The uniformity of findings across all four scenarios reinforces the robustness of the
primary results.

4. DISCUSSION
This retrospective study provides a five-year characterization of the histopathological spectrum of breast
lesions from Mogadishu, Somalia. Among 522 consecutive cases, fibroadenoma was the dominant
diagnosis (33.1%), consistent with reports from other sub-Saharan African populations in which
fibroadenoma accounts for a substantial proportion of breast surgical specimens among young women
[5,6]. The high proportion in the under-40 age groups reflects the young demographic structure of the
Somali population and the common presentation of benign breast disease in the reproductive-age
cohort.

The predominance of fibroadenoma in this cohort is also consistent with African histopathology series
in which young women contribute a large share of breast biopsies and excisions. This finding should not
be interpreted as reducing the importance of malignancy; rather, it emphasizes the dual workload of
breast pathology services in low-resource settings: reassuring and managing a high volume of benign
lesions while also detecting malignancies early enough for curative treatment [19–23,28–31].

The limited availability of ER, PR, HER2, and Ki-67 data is one of the most important findings from a
health-system perspective. Multicountry African studies have shown that receptor-defined subtype
distribution varies across countries and that treatment planning is compromised when IHC is unavailable
or inconsistently reported [32–36,41–43]. For Somalia, investment in standardized tissue handling,
synoptic reporting, receptor testing, and linkage between pathology, surgery, oncology, and radiology
records would substantially improve both patient care and the quality of future research [15–18,37–40].

The study findings align with the World Health Organization Global Breast Cancer Initiative, which
emphasizes health promotion for early detection, timely diagnosis, and completion of treatment as the
three core pillars of breast cancer control [12]. In Mogadishu and similar low-resource urban settings, an
achievable first step may be strengthening clinical breast assessment, rapid biopsy referral, standardized
pathology reports, and targeted awareness for women aged 35 years and older, while building the
infrastructure required for stage documentation and receptor-based treatment decisions [12,14,40–45].

The malignancy prevalence of 40.1% among evaluable cases must be interpreted within the context of a
pathology-referred population. Invasive ductal carcinoma/NST was the predominant malignant subtype
(~ 54% of malignant cases), consistent with global patterns in which IDC/NST constitutes approximately
70–75% of all invasive breast cancers [7]. The substantial proportion of cases with large tumor size at
presentation (median 5.0 cm in malignant cases) is consistent with delayed care-seeking and limited
early detection access — rather than confirmed advanced stage, since pathological staging was
available for fewer than 13% of the cohort.
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Age was the most strongly associated variable with malignant outcome in multivariable analysis.
Despite relying on only two routinely available variables, the model demonstrated excellent
discrimination (AUC = 0.876, 95% CI: 0.841–0.909). The median age at malignant diagnosis was 45
years, approximately a decade younger than the median in high-income countries (~ 62 years) [8],
consistent with the earlier-onset pattern documented across sub-Saharan Africa [9]. These findings
support heightened awareness and earlier clinical evaluation among women aged approximately 35
years and older, though a nationally prescribed screening threshold would require broader health system
evidence beyond the scope of this study.

Tumor size was the second variable independently associated with malignancy, with T3/T4 tumors (> 5
cm) carrying nearly twice the adjusted odds and T1 tumors (≤ 2 cm) being inversely associated. This
pattern was consistent across all four sensitivity analyses (Fig. 2), including when the outcome definition
was broadened (SA4), where the inverse association with T1 tumors was attenuated to OR 0.29 but
remained statistically significant, confirming the clinical informativeness of tumor size at presentation as
a discriminating characteristic in this setting.

Regarding model calibration: the HL test suggested some degree of calibration mismatch (χ²=22.6, p = 
0.004), which is not uncommon in parsimonious models with skewed predictor distributions [10]. Given
the study’s primary aim of characterizing associations rather than generating individual risk scores, the
model was appropriately retained for its discriminative value. Future studies with larger samples and
additional clinical variables — including IHC markers and staging data — could develop and formally
validate a calibrated risk prediction tool.

Several limitations should be acknowledged. The near-universal absence of IHC receptor data (ER, PR,
HER2, Ki67 each available in < 2% of cases) reflects the current state of pathological infrastructure in the
study setting and represents a significant evidence gap. Molecular subtype analysis, central to treatment
planning in high-income settings, is not yet feasible from routine data in this context. Additional
limitations include the retrospective design with reliance on free-text diagnoses requiring
standardization, the complete-case analytic restriction excluding 68 cases (15.6%) primarily due to
missing tumor size, and geographic restriction to Mogadishu — predominantly a single tertiary hospital
— which may not represent the distribution of breast lesions in rural populations or other regions of
Somalia.

5. CONCLUSION
This study provides important baseline data on the histopathological spectrum of breast lesions and
factors associated with malignancy in Mogadishu, Somalia, drawn from five years of secondary
pathological records. Fibroadenoma dominates among younger women, while malignancy —
predominantly invasive ductal carcinoma — presents at an older age and with larger tumor size. Age and
tumor size at presentation were independently associated with malignant outcome, yielding a model
with excellent discriminative performance (AUC = 0.876, 95% CI: 0.841–0.909). These findings support
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strengthening timely diagnostic evaluation and pathology services and earlier clinical evaluation among
women aged approximately 35 years and older as well as investment in standardized histopathological
reporting — including IHC capacity — in Somalia and comparable low-resource settings. Future
prospective studies incorporating molecular profiling, complete staging, treatment, and survival data are
needed to guide evidence-based, context-appropriate breast cancer management protocols.
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Figure 1

Histopathological Spectrum of Breast Diagnoses (N=522, Mogadishu, Somalia, July 2021–December
2025). Bars represent number of cases per histopathological category, ordered by frequency. Color
denotes diagnostic grouping: dark navy = malignant; mid-blue = indeterminate/phyllodes; light blue =
benign; grey = non-diagnostic/other. Counts and proportions of total (N=522) are annotated.
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Figure 2

Forest Plot of Sensitivity Analyses: Consistency of Associations Across Alternative Analytical Scenarios.
Each panel shows odds ratios (OR) with 95% confidence intervals. Primary model shown as a diamond
(dark navy); sensitivity analyses SA1–SA4 as circles (mid-blue). Left: Age per year. Centre: Tumor ≤2 cm
(T1) vs. T2. Right: Tumor >5 cm (T3/T4) vs. T2. Dashed vertical line = OR 1.0. SA1=females only;
SA2=exclude tumor >20 cm; SA3=adults ≥18y; SA4=broadened outcome (Suspicious/Atypical coded as
malignant).
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