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ABSTRACT

Objective: To assess the frequency of breast cancer in women under the age of 40 and identify associated risk
factors.

Methods: A hospital-based cross-sectional study was carried out in the Department of Surgery at Ghulam
Muhammad Mahar Medical College, Sukkur, Pakistan between August 2024 and January 2025. Women aged 15 to
39 years presenting with a palpable breast lump were included in the study. Breast cancer diagnosis was
confirmed through histopathological examination, characterized by nuclear pleomorphism, tubular formation,
and mitotic activity. Various risk factors, such as age, body mass index, marital status, smoking habits, family
history of breast cancer, and duration of symptoms were recorded and analyzed to determine their association
with breast cancerin thisage group.

Results: Among 199 women, the mean age was 37.50 #2.34 years. Histopathological examination confirmed
malignant lesions in 21 (10.5%) participants. The risk of malignancy was significantly higher among women who
smoked (adjusted odds ratio [aOR] 8.04; 95% Cl: 1.20-53.97; p-value 0.032) and those with a family history of
breast cancer (aOR 11.84; 95% Cl: 2.01-69.72; p-value 0.006). Conversely, women aged 36 years or younger had a
markedly lower risk of malignancy compared to those over 36 years (aOR 0.04; 95% Cl: 0.12-0.16; p-value < 0.001)
Conclusion: A notable burden of breast cancer was found among women under 40, with a frequency of 10.5% in
those presenting with palpable breast lumps. Smoking and a positive family history significantly increased the
odds of malignancy.
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INTRODUCTION

Breast cancer remains the most frequently diagnosed
malignancy among women globally, accounting for
approximately 23% of all female cancers, making it a
major public health concern.” Breast cancer incidence
rates show considerable variation across the globe,
with the highest occurrences documented in Australia
and New Zealand (95.5 cases per 100,000 individuals)
and Western Europe (90.7 per 100,000), while South-
Central Asia (26.2 per 100,000) and Middle and Eastern
Africa (33.3 per 100,000) report the lowest rates.” Over
the years, the global incidence of breast cancer has
surged, rising from 39.2 to 45.9 per 100,000 between
1990 and 2017, with a more pronounced increase
observedin developing nations.*

Younger women diagnosed with breast cancer often
present with more aggressive tumor characteristics,

including advanced-stage disease at diagnosis, higher
recurrence rates, and a higher occurrence of triple-
negative and HER2-overexpressing tumors.” The
incidence of breast cancer among young women has
increased at a faster rate compared to other age
groups, though data regarding specific histological
subtypes remains limited.

The overall cancer burdenisrising globally across all age
groups.” In multiple Western nations, including the
United States, Europe, and Australia, breast cancer
incidence has consistently increased over the last three
decades.”* This trend is particularly concerning in young
women, as their tumors are often more aggressive
comparedto thoseinolderwomen.’

In Pakistan, breast cancer constitutes 14.5% of all
malignancies, with 25,928 reported cases in 2020 and a
mortality rate of 11.7% (13,725 deaths).” The risk of
developing breast cancer is increasing, with an
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estimated one in nine Pakistani women at risk of a
lifetime diagnosis.” Additionally, Pakistan has the
highest age-standardized incidence rate for breast
canceramong Asian countries.”

The rationale of the study was that despite its
increasing incidence, data on risk factors of breast
cancer in young women, particularly in developing
countries like Pakistan, remain scarce. Identifying key
risk factors, such as smoking and genetic predisposi-
tion, is essential for targeted screening and prevention.
This study aims to address this gap, providing critical
insights into early detection strategies, high-risk
populations, and optimized treatment approaches to
improve survivaland public health interventions.

METHODS

This hospital-based cross-sectional study was carried
out at the Department of Surgery, Ghulam Muhammad
Mahar Medical College, Sukkur, Pakistan from August
2024 to January 2025. Ethical approval was obtained
from the Institutional Ethical Review Committee and
the College of Physicians and Surgeons Pakistan (CPSP)
(Ref no. SGR-2022-230-13730). Informed consent was
obtained from all individuals who met the inclusion
criteria.

Sample size estimation was conducted using the WHO
sample size calculator, based on a previously reported
breast cancer frequency of 15.2%" in women under 40, a
5% margin of error, and a 95% confidence interval. The
estimated sample size was 199. Women aged 15-39
years with a clinically palpable breast lump were
included using non-probability consecutive sampling.
Women who declined participation, had a history of
breast trauma, were previously diagnosed with breast
cancer, or were pregnant were excluded.

Breast cancer was defined based on histopathological
confirmation, characterized by nuclear pleomorphism,
tubular formation, and mitotic activity. All participants
underwent histopathological screening, and those
diagnosed with breast cancer were managed according
toinstitutional protocols.

Demographic and clinical data were collected, including
age, place of residence, marital status, and monthly
family income. Anthropometric measurements were
obtained using standardized equipment: Height was
recorded in centimeters using a wall-mounted
stadiometer, while weight was measured in kilograms
with a digital scale. Body mass index (BMI) was
calculated in kg/m2. Smoking status was defined as the
daily consumption of at least five cigarettes for a
duration of one year or more. Additionally, hereditary

predisposition to breast malignancy and the duration of
symptoms were documented.

For women diagnosed with breast cancer, tumor
characteristics were documented. Tumor size was
measured in centimeters, and classification included
parenchymal and intraductal types. The anatomical
tumor location was categorized as the upper outer
quadrant (UOQ), lower outer quadrant (LOQ), lower
inner quadrant (LIQ), upper inner quadrant (UIQ), or
retroareolar region. Laterality, identifying whether the
left orright breast was affected, was also noted.

Data were entered and analyzed using Statistical
Package for Social Sciences (SPSS) version 20.0.
Quantitative variables such as age, weight, height, and
BMI were summarized as mean #* SD, while categorical
variables, including marital status, residence, smoking
status, family history of breast cancer, and tumor
characteristics, were reported as frequencies and
percentages. Inferential analysis was conducted using
the Chi-square/Fisher exact test and Independent t-test
to assess associations between demographic/clinical
characteristics and breast cancer. A p-value of <0.05
was considered statistically significant. Additionally,
binary logistic regression was performed on significant
variables identified in contingency tables. Univariable
and multivariable logistic regression analyses were
carried out to determine independent risk factors for
breast cancer, and results were reported as crude and
adjusted odds ratios (ORs) with 95% confidence
intervals (Cls).

RESULTS

Of the 199 women included in the study, the mean age
was 37.50 £2.34 years, mean weight was 67.21 £11.19 kg,
mean height was 156.10 £7.01 cm, and the mean BMI
was 26.33 +4.63 kg/m?. A total of 129 (64.8%)
participants were married, while 70 (35.2%) were single
or divorced. The majority of women 130 (65.3%) resided
in urban areas, and 152 (76.4%) had a monthly income of
forty thousand PKR or less. Most participants 187
(92.5%) were non-smokers, and 121 (60.8%) reported no
family history of breast cancer. The average duration of
symptomswas 3.68 +1.63 months.

Histopathological examination revealed malignant
lesions in 21 (10.5%) women, while the remaining 178
(89.5%) had benign breast lesions. Table 1 presents the
tumor characteristics among women diagnosed with
malignant breast disease. The mean tumor size in these
women was 5.47 *1.47 cm. Most malignancies were
located in the right breast 13 (61.9%) and were of
parenchymal type 17 (81.0%). The most frequently
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Table 1: Distribution of tumor characteristics in breast cancer patients (n=21)

Characteristics Mean +SD
Size of Tumor (cm) 5.47 +1.47
n (%)
Side of Breast
Left 8 (38.1)
Right 13 (61.9)
Type of Tumor
Parenchymal 17 (81.0)
Intraductal 4 (19.0)
Location of Tumor
uoQ 10 (47.6)
LOQ 3 (14.3)
LIQ 1(4.8)
uiQ 4(19.0)
Retroareolar 3(14.3)

UQQ: Upper outer quadrant, LOQ: Lower outer quadrant, LIQ: Lower inner quadrant, UIQ: Upper inner quadrant,

SD: Standard deviation, CM: Centimeter

involved quadrant was the UOQ in 10 cases (47.6%),
followed by the UIQ in 4 (19.0%), the LOQ and
retroareolar region in 3 (14.3%) each, and the LIQ in 1
case (4.8%).

The frequency of malignant breast lesions was
significantly higher among women aged >36 years
compared to those aged <36 years, i.e., 17 out of 43
(39.5%) vs. 4 out of 156 (2.6%) (p-value <o0.001).
Malignancy was also significantly more common
among women residing in urban areas (p -value 0.038),
those who were married (p-value 0.034), smokers (p-
value <0.001), and women with a positive family history
of breast cancer (p-value <0.001),as showninTable 2.
Table 3 presents the binary logistic regression analysis
for predictors of malignant breast disease. In
univariable analysis, all variables presented in Table 2
were significantly associated with malignancy.
Multivariable logistic regression showed that women
who smoked had an eightfold increased risk of
malignancy (aOR 8.04; 95% Cl: 1.20-53.97; p-value
0.032), and those with a family history of breast cancer
had an elevenfold increased risk (aOR 11.84; 95% Cl:
2.01-69.72; p-value 0.006). In contrast, women aged
<36 years had a significantly lower risk of malignancy
compared to those over 36 years, with a 96% reduction
in odds (aOR 0.04; 95%Cl: 0.12—0.16; p-value <0.001).

DISCUSSION

This study aimed to assess the frequency of malignant
breast lesions among women under 40 years of age and
to identify associated risk factors. Histopathological
findings revealed malignancy in approximately one-

tenth of participants, with significantly higher
occurrence in women aged over 36 years, smokers,
urban residents, married individuals, and those with a
family history of breast cancer.

Breast cancer remains a global health challenge,
especially in younger women, where it is often
associated with more aggressive clinical and
pathological features and a poorer prognosis
compared to older patients.”™ Previous studies have
reported comparable prevalence rates among younger
women. For instance, Siregar et al. reported a
malignancy rate of 15% in women under 40,” while
another study noted an incidence of 8%.” Similarly,
several studies from Pakistan involving women of
various age groups have shown disproportionately
higher rates of malignancy inyounger cohorts.””

The increasing trend of breast malignancies in younger
women has been well documented. Abdullah et al.
attributed this rise to improved diagnostic capabilities
and possibly unidentified contributing factors.” Daly et
al. highlighted the role of hormonal and lifestyle
influences-particularly smoking and family history-
which are consistent with our study findings.”

The significant association between smoking and
malignancy observed in our study aligns with prior
research. Nelson et al. demonstrated that smoking
notably increases breast cancer risk in younger women,
underlining the relevance of modifiable behavioral risk
factors.” Similarly, our findings support those of Reiner
et al. who reported that a first-degree family history of
breast cancer substantially elevates the likelihood of
developing the disease, emphasizing the role of genetic
predisposition.”
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Table 2: Comparison of breast cancer with demographic and clinical characteristics of the women (n = 199)

Breast Cancer

Total Malignant (n= 21) Benign (n=178) p-value
Age (years) 37.50 +2.34 37.52 +1.07 33.60 +2.75 <0.001""
<36 156 4(2.6) 152 (97.4) *
>36 43 17(39.5) 26 (60.5) <00
Weight (kg) 67.21+11.19 68.38 £10.39 67.07 £11.30 0.612°
Height (cm) 156.10 * 7.01 157.02 + 7.62 155.75 * 7.01 0.524°
BMI (kg/m?) 26.33 +4.63 26.61+4.22 26.30 £4.69 0.770°
Marital Status
Single/Divorced 70 3(4.3) 67(95.7) 0.034™
Married 129 18 (14.0) 111 (86.0) '
Residence
Rural 69 3(4.3) 66 (95.7) 0.038"
Urban 130 18 (13.8) 112 (86.2) )
Monthly Income (Pakistani rupees)
£40,000 152 15(9.9) 137 (90.1) 0.572"
>40,000 47 6 (12.8) 41(87.2) ’
Duration Symptoms (months) 3.68 +1.63 4.33 ¥1.85 3.61%1.59 0.055;
<3 91 83 (91.2) 8(8.8) A
>3 108 95 (88.0) 13 (12.0) 0-458
Smoking
Yes 12 7(58.3) 5(41.7) -
No 187 14 (7.5) 173 (92.5) <o
Family History of Breast Cancer
Yes 78 18 (23.1) 60 (76.9) n*
No 121 3(2.5) 118 (97.5) <0-001

-Quantitative variables described by mean +SD, Categorical variables described by frequencies (percentages), * p-value <
0.05 ("Chi-Square/~Fisher Exact test and $Independent Sample t-test)

Table 3: Binary logistic regression analysis for predicting breast cancer among women age less than 40

years (n =199)

Variables Univariable analysis Multivariable analysis
cOR (95% CI) p-value aOR (95% Cl) p-value

Age (years)

<36 0.04 (0.01t0 0.12) <0.001 0.04 (0.01t0 0.16) <0.001

>36 1 1

Marital Status

Single/Divorced 0.27 (0.07 t0 0.97) 0.045

Married 1

Residence

Rural 0.28 (0.08 t0 0.99) 0.049 0.50 (0.08 t0 3.03) 0.455

Urban 1 1

Smoking

Yes 17.30 (4.85 to 61.62) <0.001" 8.04 (1.20 t0 53.97) 0.032"

No 1 1

Family History of Breast Cancer

Yes 11.80 (3.34 t0 41.64) <0.001" 11.84 (2.01t0 69.72) 0.006"

No 1 1

-Marital status was initially included in the multivariable logistic regression but was excluded due to extreme odds
ratios and inconsistent estimates. cOR: Crude odds ratio, aOR: Adjusted odds ratio, CI: confidence interval, *p value < 0.05
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Regarding tumor characteristics, our study found the
UOQ to be the most commonly affected anatomical
site-consistent with existing literature indicating a
typical distribution pattern of breast tumors.”
Furthermore, younger women are frequently reported
to have a higher prevalence of invasive ductal
carcinoma, reinforcing the tendency toward more
aggressive diseasein this age group.”

Amajor strength of this study is the use of histopatholo-
gical confirmation for diagnosis, which enhances the
validity of the findings. Stratified analysis was employed
to control for potential confounding, and consecutive
sampling reduced selection bias. However, the study
has several limitations. As a single-center study,
generalizability to the broader population may be
limited. The cross-sectional design restricts the ability
to infer causality. Additionally, the use of self-reported
data for smoking and family history introduces the
possibility of recall bias.

Future studies should include large-scale, multicenter
longitudinal designs to explore causal relationships
between identified risk factors and early-onset
malignancy. Genetic and molecular research is also
warranted to uncover underlying mutations and
biomarkers that may facilitate early diagnosis and
personalized screening strategies. Finally, evaluating
the effectiveness of preventive lifestyle interventions-
such as smoking cessation, physical activity promotion,
and dietary modifications-may contribute to reducing
burden of modifiablerisk factorsin younger women.

CONCLUSION

Malignant breast lesions were identified in 10.5% of
women under 40 presenting with palpable breast
lumps. The prevalence was significantly higher among
those aged over 36 years, residing in urban areas,
married, smokers, and individuals with a family history
of breast cancer. Smoking and a positive family history
emerged as the strongest independent predictors,
markedly increasing the risk of malignancy. In contrast,
younger age was associated with a significantly lower
likelihood of malignancy. These findings highlight the
need for risk-based screening, early diagnostic
evaluation, and preventive strategies focused on high-
risk groups toimprove breast health outcomesinyoung
women.
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