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Abstract

Breast cancer remains the most prevalent malignancy among women globally and in Libya, where it
accounts for about 41% of all female cancers. Obesity, a modifiable risk factor, has shown differential
impacts on breast cancer risk and progression depending on menopausal status. This study
investigates the prevalence of obesity among breast cancer patients in Libya and explores its
associations with menopausal status, disease stage at diagnosis, and hormonal subtypes. A
retrospective cross-sectional analysis was conducted on 210 non-metastatic breast cancer patients
treated at Tripoli Cancer Center between 2020 and 2022. Data were extracted from medical records
and analyzed using SPSS software. BMI classifications followed WHO criteria, and statistical
significance was assessed at a 0.05 level. The mean age at diagnosis was 48.7 + 10.9 years, with
61.4% of patients being premenopausal. A striking 78.1% of patients had elevated BMI, with 43.8%
classified as obese. Luminal B was the predominant hormonal subtype (51%), and stage II was the
most common stage at diagnosis (52.4%). Higher BMI was associated with more advanced disease
stages, although no statistically significant differences were found between BMI and hormonal or
menopausal status. Obesity is highly prevalent among Libyan breast cancer patients and appears to
correlate with more advanced disease at diagnosis. These findings underscore the need for targeted
public health interventions addressing obesity and its role in breast cancer progression.
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Introduction

Breast cancer is the most common cancer diagnosed in women and the second most common cause of
death from cancer among women worldwide [1]. Globally, 2.3 million new cases and 670,000 deaths from
female breast cancer occurred in 2022 [2]. In Libya, according to the first comprehensive report of the
national cancer registry 2020 Breast cancer was the most common cancer encountered in all registered
cases, 1547 new cases were registered during 2020, accounting for about 23% of all cancer cases and about
41% of all female cancers [3].

While direct causes of breast cancer remain unknown, several well-known risk factors increase the likelihood
of its development. Factors such as age, family history, menstrual history, and lifestyle choices (e.g., oral
contraceptives, lack of breastfeeding, smoking, obesity, and high-fat diet) play a crucial role and can be
addressed through proper health education and awareness. Obesity is defined by an elevated body mass
index (BMI) and has emerged as a significant modifiable risk factor for breast cancer. Its impact varies
markedly between premenopausal and postmenopausal women, reflecting complex hormonal and metabolic
interactions. In postmenopausal women, obesity is consistently associated with increased breast cancer
risk, particularly for hormone receptor-positive subtypes, due to elevated peripheral estrogen production
from adipose tissue [4]. Conversely, in premenopausal women, obesity may exert a protective effect,
potentially mediated by altered progesterone levels and disrupted ovarian function [5]. Overweight and obese
patients with breast cancer have a high risk of recurrence compared to healthy-weight patients [6].
Therefore, this study aims to determine the prevalence of obesity among breast cancer patients attending
the Tripoli Cancer Center and to explore its associations with disease stage at diagnosis, hormonal subtype,
and menopausal status by analyzing data from 210 patients with non-metastatic breast cancer diagnosed
between 2020 and 2022.

Methods

Study design and setting

A retrospective cross-sectional study was conducted at the Breast Cancer Clinic at Tripoli Cancer Center,
by reviewing the medical records of non-metastatic breast cancer patients who attend outpatient clinic
between 2020 and 2022.

Size of study population
Data of 210 patients with non-metastatic breast cancer were extracted from patients' files.

Data collection tool

A specifically designed data collection form was developed by the researcher after an extensive literature
review was used for data extraction. Obesity was defined according to the World Health Organization's (WHO)
criteria [7].
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Statistical analyses

Data extracted from patients' files, coded, and entered into SPSS software. Descriptive statistics are used to
summarize the outcome variables. Appropriate inferential statistics were done with a 0.05 level of
significance.

Ethical considerations
Approval from the Directorate of Tripoli Cancer Center to implement this study has been obtained.

Results

Results show age of patients ranging from 26 years to 87 years, with a mean age of 48.7+ 10.9 years. Also,
results show that nearly half of patients are diagnosed at an age ranging from 45 to 59 years, and only 2.9%
(n= 6) are diagnosed in older age (75-89 years) as seen in (Table 1).

Table 1. Age group of the participants

Age group Frequency Percent Cumulative Percent
Less than 30 3 1.4 1.4
30-44 70 33.3 34.8
45-59 102 48.6 83.3
60-74 29 13.8 97.1
75-89 6 2.9 100.0
Total 210 100.0

The right side is the most commonly affected, about 50%of the patients (n=105), the left side is affected in
47.6% (n=100), and bilateral involvement is seen only in 2.4% of patients (n=5), as seen in (Table 2).

Table 2. distribution of patients according to lateralit

Laterality Frequency Percent

Bilateral 5 2.4
Left 100 47.6
Right 105 50
Total 210 100

Among 210 patients, stage II is the most frequent stage at diagnosis, it accounts 52.4% of cases (stage II a
28.1%, stage II b 24.3%). Stage III accounts 28.2% (stage III c alone 10.5%, which is relatively high for an
advanced sub-stage; early stages (Ia and Ib) together account 19.5%. The relatively low proportion of early-
stage diagnoses may suggest delayed presentation, indicating a moderate rate of early detection, as seen in
(Figure 1).
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Figure 1. Distribution of patients according to stage of disease
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Distribution of patients according to Menopausal status is seen in Figure 2. Among 210 patients, the
majority are premenopausal 61.4% (n=129), while 38.6% (n=81) are postmenopausal.

Menopausal
status

[ClPremenopausal
[ Postmenopausal

Figure 2. Distribution of patients according to Menopausal status

Luminal B is the most common subtype, accounting for 51% of cases. Luminal A is the second most frequent
(28.1%), indicating a significant presence of hormone receptor-positive cases. HER2 overexpression and
triple-negative subtypes are equally represented, each comprising 10.5% of the cases. The distribution of
patients according to Hormonal status is shown in (Table 3).

Table 3. Hormonal status

Hormonal status Frequency Percent
Luminal A 59 28.1
Luminal B 107 51.0

Her2 over expression 22 10.5
Triple negative 22 10.5

The weight of patients ranged from 42.6 kg to 110 kg, with a mean weight of 74.7 £12.7 kg SD. The
distribution of patients according to weight is demonstrated in Figure 3.
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Figure 3. Distribution of patients according to weight

The BMI of patients ranges from 17.8kg/m2 to 43.8kg/m? with a mean BMI of 29.2kg/m?+5kg/m? SD as
seen in (Figure 4).
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Figure 4. distribution of patients according to their BMI

Body weight categories based on body mass index

As seen in Table 4, 78.1% of patients have abnormally high BMI and are considered overweight or obese
(overweight 34.3% and obese 43.8%). Obesity distribution: class I accounts 29%, class II 12.4%, and class
III 2.4%. Only 21.4% of the patients have a normal BMI. Underweight individuals are extremely rare (0.5%).

Table 4 Body weight categories based on body mass index

BMI Frequency % Cumulative %
Underweight 1 0.5 0.5
Normal 45 21.4 21.9
Over weight 72 34.3 56.2
Obesity class 1 61 29 85.2
Obesity class 2 26 12.4 97.6
Obesity class 3 5 2.4 100.0

Table 5 shows comparison of means of BMI in patients with different stages of breast cancer although
patients with stage IV is excluded from this study the results shows Mean BMI rises from Stage I a (28.475)
to Stage III a (30.169), suggesting a trend of increasing BMI with advancing cancer stage up to III a but Stage
III b shows a marked decrease in mean BMI to 27.100, the lowest among all stages.

Table 5. BMI and stage at diagnosis

Stage Mean BMI Std. Deviation
Stage I a 28.475 5.0807
Stage I b 28.938 5.1608
Stage II a 29.415 4.8801
Stage II b 29.304 5.6876
Stage Il a 30.169 4.8441
Stage III b 27.100 4.5255
Stage III ¢ 28.086 4.0246

Results show patients with HER2 overexpression have a higher mean BMI (31.1 kg/m?), followed by patients
with luminal A breast cancer (29.7 kg/m?), patients with luminal B and triple negative have nearly the same
mean BMI (28.6 kg/m? and 28.7 kg/m?, respectively) as seen in (Figure 5). Analysis by ANOVA test, there is
no statistical significance found in the mean BMI of the four groups (P=0.145).
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Figure 5. BMI and hormonal status

As seen in (Figure 6) mean BMI of Premenopausal patients (29.2 kg/m? is slightly higher than that of
postmenopausal patients (29.1 kg/m?), this slight difference is statistically insignificant by T-test (P=0.855).
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Figure 6. BMI and menopausal status

BMI and hormonal status in pre- and postmenopausal status

The distribution of hormonal subtypes among breast cancer patients demonstrates notable variation across
menopausal status, as illustrated in Table 6. Overall, Luminal B emerged as the most prevalent subtype in
both premenopausal and postmenopausal groups, underscoring its dominant role in the clinical profile of
these patients.

In the premenopausal cohort, Luminal B was identified as the most common subtype, accounting for 73
cases, with a mean body mass index (BMI) of 29.06 kg/m?. Luminal A followed, observed in 29 patients,
with a mean BMI of 28.94 kg/m?. Interestingly, HER2 overexpression was detected in 11 patients and was
associated with the highest mean BMI in this group, reaching 31.41 kg/m?. The triple-negative subtype was
present in 16 patients, with a mean BMI of 29.2 kg/m?, reflecting a relatively moderate distribution
compared to the other categories.

Among postmenopausal women, Luminal B again represented the most frequent subtype, with 34 cases and
a mean BMI of 27.64 kg/m?. Luminal A was nearly as common, observed in 30 patients, though it was
associated with a higher mean BMI of 30.49 kg/m?2. HER2 overexpression was present in 11 patients, with
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a mean BMI of 30.74 kg/m?, closely resembling the BMI profile of Luminal A in this group. The triple-
negative subtype was the least frequent, identified in only six patients, with a mean BMI of 27.63 kg/m?2.

Table 6. BMI and hormonal status in pre and postmenopausal status

Menopausal status Hormonal status Number Mean BMI SD
Luminal A 29 28.94 4.85
Luminal B 73 29.06 4.88
Her2 overexpression 11 31.41 4.93
Premenopausal Triple negative 16 29.20 3.82
Total 129 29.25 4.75
Luminal A 30 30.49 5.04
Luminal B 34 27.64 5.09
Her2 overexpression 11 30.74 7.13
Postmenopausal Triple negative 6 27.63 4.25
81 29.12 5.43
Discussion

The study revealed that the mean age at diagnosis was 48.7% 10.9 years, which is much lower than in
Western countries [8], and it is similar to Arab countries (48 years) [9]. The explanation could be related to
the fact that Arab nations have a younger population compared to Western countries.

The study revealed that mean BMI 29.2kg/m?+5kg/m? SD which is higher than Mean BMI of Libyan females
according to Libya STEPS Survey 2022- 2023 (28.1kg/m?) [10] indicating obesity is common in patient of
breast cancer than general population, and aligns with findings from large-scale studies indicating that
elevated BMI is common among breast cancer patients, particularly in postmenopausal populations [11].
About 78.1% of breast cancer patients had an abnormally high BMI, with 43.8% classified as obese and
34.3% as overweight. This prevalence is notably higher than global averages reported in a similar study [12],
suggesting a significant burden of obesity among Libyan breast cancer patients.

The high main BMI in advanced stages indicating obesity is associated with more advanced disease at
diagnosis. Prior studies have shown that obesity is associated with more advanced disease at diagnosis,
possibly due to reduced screening efficacy and tumor biology [13]. The relatively low BMI in patients with
Stage III b highlights the importance of targeted nutritional interventions in advanced stages. Interestingly,
the mean BMI was slightly higher in premenopausal women (29.2 kg/m? compared to postmenopausal
women (29.1 kg/m?). This contrasts with broader literature, where postmenopausal women typically exhibit
higher BMI [14], which may reflect regional lifestyle or dietary patterns.

Luminal B was the most prevalent subtype (51%), followed by Luminal A (28.1%), with HER2 and triple-
negative subtypes each comprising 10.5%. Patients with HER2 overexpression had the highest mean BMI
(31.1 kg/m?); this finding is partially compatible with meta-analyses indicating that obesity may be
associated with increased risk of HER2-positive and Luminal B subtypes [15].

Weight management may be particularly critical for young women to reduce aggressive breast cancer risk.
Subtype distribution in postmenopausal women shows a less aggressive pattern despite obesity.

Conclusion

This study confirms that BMI and menopausal status jointly influence breast cancer subtype, with obesity
increasing the likelihood of aggressive subtypes in premenopausal women and hormone receptor-positive
subtypes in postmenopausal women. These findings emphasize the importance of weight management in
breast cancer prevention and highlight the need for tailored prevention strategies in different menopausal
groups.
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