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ABSTRACT 
 

OBJECTIVE: To examine the risk factors associated with breast cancer within a war-affected region 
enduring over a decade of conflict in Northwest Syria. 
METHODOLOGY: A cross-sectional study was conducted from January to December 2022. Inclusion 
criteria required patients to have a palpable breast mass confirmed by biopsy. Patients residing in the 
region for less than 5 years were excluded from the study. The study included 164 female patients, 
averaging 47.14±11.31 years. Data were collected through surveys during visits to the regional cancer 
center. Ten risk factors were analyzed: Age, family history, Age at menarche, age at menopause, body 
mass index, breastfeeding, age at first birth, smoking, hormonal contraceptive use, and psychological 
stress. Statistical analysis was performed using IBM SPSS Statistics 25. 
RESULTS: Among the breast cancer patients, 32.9% were ≤40 years old (mean = 34.7, SD = 4.35), 32.9% 
were 41-50 years old (mean = 46.3, SD = 2.75), and 34.1% were >50 years old (mean = 59.89, SD = 6.15). 
Significant correlations (p < 0.05) were found between all fixed and variable risk factors except smoking, 
age at menarche, and hormonal contraceptive use. 
CONCLUSION: Our study revealed a nearly ten-year decrease in the average age of breast cancer onset 
among our patients compared to global standards. Prolonged conflict is likely a key factor driving earlier 
and increased breast cancer cases in Syria's younger women. These findings highlight the need for 
targeted public health interventions and further research into the impact of chronic conflict on cancer 
epidemiology. 
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INTRODUCTION 

Breast cancer is prevalent in all countries. However, in 
war-ridden areas of protracted conflict, there is an 
increased prevalence of breast cancer owing to 
additional risk factors. Northwest Syrian liberated 
areas outside government control are one such 
example. Based on a study conducted in 2020, breast 
cancer was the most common cancer (38.3%) among 
women in this region of Syria, and it was the most 
prevalent cancer (20.2%) in the overall proportion of 
cancer diagnoses1.  
There are certain predisposing risk factors for breast 
cancer. Risk factors change the exposure of breast 
tissue to reproductive hormones2. Breast cancer risk 

rises with factors like older age, extended menstrual 
history (early onset or late menopause), nulliparity, 
giving birth after 30, and oral contraceptive use3,4. Age 
is one of the most critical risk factors for breast 
cancer. Most breast cancer cases and related deaths 
occur between the ages of 40-60 years5. 
Additionally, reproductive history remains a critical 
aspect of breast cancer risk. Nulliparity and having the 
first child after age 30 are established risk factors. 
Studies have shown that the protective effect of early 
full-term pregnancy might be related to the 
differentiation of breast cells, which reduces their 
susceptibility to carcinogenic mutations6. Moreover, 
breastfeeding has a protective effect, with longer 
durations of breastfeeding associated with a further 
reduction in breast cancer risk. A pooled analysis of 
47 epidemiological studies found that for every 12 
months of breastfeeding, the relative risk of breast 
cancer decreased by 4.3% 7.  
Early puberty is a predisposing factor for breast 
cancer in females. Menstruation before age 12 
elevates the risk of female breast cancer8. Likewise, 
patients who experience early menopause are shown 
to have a lower risk of breast cancer, while women 
who experience late menopause are more likely to 
develop breast cancer. For every year menopause is 
delayed beyond the age of 50, the incidence of breast 
cancer increases by 3% 9. Furthermore, it has been 
shown that a delay in childbearing among women 
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increases the incidence of breast cancer significantly if 
the childbearing age is delayed beyond the age of 
3010.  
The use of oral contraceptives for a period more 
extended than ten years increases the risk of breast 
cancer, mainly when using old monophasic 
contraceptives11. In addition, estrogen exposure, both 
endogenous and exogenous, plays a significant role in 
breast cancer development. Long-term hormone 
replacement therapy (HRT) has been associated with 
an increased risk of breast cancer, mainly when used 
for more than five years. A cohort study from the 
Women's Health Initiative found that women using 
combined estrogen-progestin HRT had a 24% 
increased risk of invasive breast cancer compared to 
non-users12. Genetic predispositions, such as 
mutations in the BRCA1 and BRCA2 genes, also 
significantly elevate the risk of breast cancer. Women 
with BRCA1 mutations have a 55-65% lifetime risk, 
while those with BRCA2 mutations have a 45% risk13.  
Lifestyle also has a profound impact on the 
development of risk factors for breast cancer14. 
Drinking alcohol in large quantities, at a rate of 35-44 
grams of alcohol per day, is a predisposing factor for 
breast cancer, increasing the possibility of breast 
cancer by 32% 15. Additionally, the diet pattern in 
developed countries that is rich in animal fats is 
considered a predisposing factor for breast cancer16. 
Smoking heightens breast cancer risk in female 
smokers, particularly in younger women17. Other risk 
factors for breast cancer include family history, 
increased body mass index, smoking, alcohol 
consumption, and dietary habits18,19. One large study 
that comprised 113,000 women from the general 
United Kingdom population showed that women with 
two or more relatives with breast cancer had a 2.5 
times higher risk for the incidence of breast cancer 
than women without such a family history20.  
External factors also play an essential role in 
increasing the risk of breast cancer. It has been 
shown that the rates of breast cancer converged 
among the descendants of immigrant women from 
lows-incidence countries who had settled in countries 
with a high incidence of breast cancer21,22. Both 
physical and psychological stresses stemming from 
daily stressors or familial loss-induced depression are 
essential to breast cancer risk factors23. Russian 
bombings, including chemical bombings in Idlib 
(Syria), caused destruction, toxic air pollution, and 
disrupted food production, with primitive oil refining 
and unlicensed pesticide use, as well as psychological 
stress due to bombings. Numerous early breast 
cancer reports prompted our first of its kind cross-
sectional study in Northwest Syria to investigate risk 
factors contributing to increased breast cancer among 
local women. 

METHODOLOGY 

A cross-sectional study design was used to examine 
the risk factors associated with breast cancer within a 

war-affected region enduring over a decade of 
conflict. This study was conducted between January 
and December 2022 at the sole regional cancer 
center in Northwest Syria, located in Idlib. The study 
included 164 biopsy-confirmed female breast cancer 
patients who had a palpable mass in the breast at the 
time of diagnosis. Inclusion criteria required patients to 
have a palpable breast mass confirmed by biopsy who 
presented to the regional cancer center. Patients who 
resided in the Northwest Syria region for less than 5 
years were excluded from this study. 
Data were collected from patients through 
comprehensive surveys during their visits to the 
cancer center. Data were gathered through direct 
interviews using a unique form containing ten 
variables for all patients who visited the centre to 
receive chemotherapy. These variables included Age, 
family history, Age at menarche, age at menopause 
(non-modifiable), body mass index, breastfeeding, age 
at first birth, smoking, hormonal contraceptive use, 
and psychological stress (modifiable). Each variable 
was categorized into three groups: high risk (assigned 
a score of 3), moderate risk (assigned a score of 2), 
and low or no risk (assigned a score of 1).  
Statistical analysis was performed using IBM SPSS 
Statistics 25®, and graphs were created using Graph 
Pad Prism 7®. Descriptive statistics, including 
frequencies, means, medians, and standard 
deviations, were calculated, and Spearman correlation 
tests were conducted to examine the relationships 
between breast cancer risk factors. Additionally, 
Kruskal-Wallis tests were employed to explore 
associations between risk factors and breast cancer 
occurrence. 
Risk factors for the study were based on the Gail 
Claus model and other established risk assessment 
factors24. (Table I) 
The risk factors categorized for this study were as 
follows:  
Table I: Risk Factors Categorized for the Study 
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Risk Factor High Risk Moderate 
Risk Low Risk 

Age ≤40 years 41-50 years >50 years 

Family  
History 

First- and 
second-degree 
relatives 

Third- and 
fourth-degree 
relatives 

No family 
history 

Puberty <12 years 12-14 years >14 years 

Age at 
Menopause >50 years 45-50 years <45 years 

First Pregnancy 
Age Infertility >20 years ≤20 years 

Oral 
Contraceptive 
Usage 

>5 years 2-5 years <2 years 

Smoking One or more 
packets/day 

Half a packet/
day Nonsmoking 

Breastfeeding No 
breastfeeding 

<1 year 
breastfeeding 

>1 year 
breastfeeding 
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RESULTS 

The results obtained from the statistical analysis are 
summarized and categorized in Table II. Age was 
identified as the most significant risk factor for breast 
cancer. The study included 164 patients aged 
between 24 and 75, averaging 47.14 years (SD = 
11.31). Among these patients, 72% lacked a family 
history of breast cancer, while 26.8% had a history 
among first-, second-, or third-degree relatives. 
Notably, younger patients (≤40 years old) generally 
had no family history of breast cancer. Breastfeeding 
was prevalent among the patients, with 78.7% having 
breastfed their children for more than one year, 0.6% 
breastfed for less than one year, and 20.7% did not 
breastfeed. Body Mass Index (BMI) analysis revealed 
that 23.2% of the patients had a BMI of less than 25, 
31.7% had a BMI between 25-30, and 45.1% had a 
BMI greater than 30. 
Puberty onset among patients varied, with 1.2% 
beginning menstruation before age 12, 50.6% 
between ages 13-14, and 48.2% after age 14. 
Menopause data showed that 70% of patients 
experienced early menopause or were under 45 and 
still menstruating, 15.9% stopped menstruating 
between ages 45-50, and 14.6% experienced late 
menopause. Regarding first pregnancy age, 45.2% 
had their first pregnancy before age 20, 40.2% after 
age 20, while 14.6% were infertile or childless, 
highlighting the impact of reproductive history on 
breast cancer risk. The majority of patients did not use 
hormonal contraceptives or used them for less than 
two years (78.7%), with 11.6% using them for 2-5 
years and 9.8% using them for more than five years. 
Most patients were nonsmokers, with 87.8% never 

having smoked. Of the smokers, 3.7% consumed one 
pack per day, and 7.3% smoked more than one pack 
daily. Additionally, psychological distress was 
prevalent, with 71.4% of patients reporting moderate 
to severe stress, while 28.7% did not report any 
psychological distress.  

DISCUSSION 

In this cross-sectional study, we identified significant 

correlations (p=0.01) between most risk factors and 
breast cancer, except for smoking, hormonal 
contraceptives, and age at menarche. The analysis of 
correlation coefficients between breast cancer risk and 
various risk factors reveals several noteworthy 
relationships (Table III). These correlations are critical 
in understanding the interplay between different risk 
factors and their collective impact on breast cancer 
incidence in this specific population. 
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Body Mass 
Index (BMI) BMI >30 25-30 <25 

Psychological 
Distress 

Forced 
displacement 
or loss of a 
family member 

Work loss due 
to war 

No 
displacement 
or family loss 

Percent 
(%) 

Frequency 
(N) Values   

32.9 54 <=40 

AGE 32.9 54 41-50 

34.2 56 >50 

721 118 NONE FAMILY 
HISTORY 28 46 YES 

78.7 129 MORE THAN 1 YEAR 
BREASTFEED
ING 0.6 1 less than 1 year 

20.7 34 NONE 

23.2 38 <25 
BODY MASS 
INDEX 31.7 52 25-30 

45.1 74 >30 

48.2 79 > (14)YEARS 
AGE AT 
MENARCHE 50.6 83 (13-14)YEARS 

1.2 2 <(12)YEARS 

70.1 115 MENSTRUATING/
EARLY MENOPAUSE 

AGE AT 
MENOPAUSE 15.9 26 PERI-MENOPAUSE(45

-50Y) 

14 23 DELAYED 
MENOPAUSE 

45.1 74 <20 
AGE AT FIRST 
BIRTH 40.2 66 >20 

14.6 24 NULLIPAROUS 

78.7 129 NO OR<2 YEARS 
USE OF ORAL 
CONTRACEPT
IVES 

11.6 19 2-5 YEARS 

9.8 16 >5 YEARS 

87.8 144 NONE 

SMOKING 3.7 6 (1/2)PACKS/YEAR 

8.5 14 >=(1)PACKS/YEAR 

28.7 47 NO 

STRESS 35.4 58 MILD 

36 59 SEVERE 

Table III: Correlation coefficients between breast cancer risk and breast cancer risk factors 

Variables Age Family 
history 

Body 
mass 
index 

Breast-
feeding 

Age at 
menarche 

Age at  
menopause 

Age at 
first 
birth 

Use of oral 
contracep-

tives 
Smoking stress 

Risk Correlation 
Coefficient .496 .363 .355 .430 0.106 .452 .290 0.110 .165 .373 

Sig.(2tailed) 0.0001 0.0001 0.0001 0.0001 0.176 0.0001 0.0001 0.159 0.035 0.0001 

N 164 164 164 164 164 164 164 164 164 164 

Table II: Selected breast cancer risk factors 
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The study identified significant positive correlations (at 
the 0.01 level) between breast cancer risk and most 
factors except smoking, oral contraceptive use, and 
age at menarche, which did not show a significant 
correlation. Specifically, age had the highest 
correlation coefficient with breast cancer risk (r = .496, 
p < 0.0001), indicating that increasing age is strongly 
associated with higher breast cancer risk. Family 
history also showed a notable correlation (r = .363, p < 
0.0001), affirming the genetic predisposition to breast 
cancer. Family history is a well-established risk factor 
for breast cancer, yet 72% of the patients in this study 
lacked a family history, indicating that other non-
genetic factors might play a more prominent role in 
this population.  
Psychological stress had a significant correlation with 
breast cancer risk (r = .373, p < 0.0001), highlighting 
the role of chronic stress in increasing susceptibility to 
breast cancer. This finding aligns with the context of 
ongoing conflict and its impact on mental health, 
potentially exacerbating cancer risk. Body Mass Index 
(BMI) had a correlation coefficient of .355 (p < 
0.0001), suggesting that higher BMI is significantly 
associated with increased breast cancer risk. The BMI 
data (Table II) showed a large proportion of patients 
with a BMI greater than 30 (45.1%), suggesting 
obesity is another significant risk factor. Obesity is 
known to increase the risk of breast cancer due to 
higher estrogen levels produced by adipose tissue. 
Recent studies have consistently shown that higher 
BMI is associated with an increased risk of developing 
breast cancer. For instance, a systematic review and 
meta-analysis of one hundred and two studies found 
that obese postmenopausal women have a 26% 
higher risk of breast cancer compared to their non-
obese counterparts25. Furthermore, adipose tissue in 
obese individuals produces estrogen, which can 
stimulate the growth of estrogen receptor-positive 
breast cancer cells. Obesity-related metabolic 
disturbances, including insulin resistance and chronic 
inflammation, can contribute to cancer progression26.  
Breastfeeding showed a positive correlation (r = .430, 
p < 0.0001) (Table III), indicating its typical protective 
effect against breast cancer. However, the high 
prevalence of breastfeeding (78.7% for more than one 
year) (Table II) might not be providing the expected 
benefit due to severe and chronic war-related stress. 
Age at menarche had a lower correlation coefficient (r 
= .106) with no significant p-value (p = 0.176), 
indicating a weaker and statistically non-significant 
relationship with breast cancer risk. Age at 
menopause demonstrated a significant correlation (r 
= .452, p < 0.0001), suggesting that later age at 
menopause increases breast cancer risk due to 
prolonged estrogen exposure. The age at first birth, 
although correlated (r = .290, p < 0.0001), showed a 
less intense relationship than other factors. The 
reproductive history of the patients revealed that 
45.2% had their first pregnancy before age 20, which 
is generally considered protective against breast 

cancer. However, the mild or high levels of 
psychological distress reported (71.4%) (table 2) could 
negate these protective factors. 
Though no notable differences were found among the 
three age groups in breast cancer risk via the Kruskal
‒Wallis test, the occurrence at young ages hints at 
additional factors beyond the traditional ones for 
breast cancer. Our patients experienced breast cancer 
at notably young ages, with the youngest patient 
being 24 – a comparatively early occurrence. In our 
study, the average age of breast cancer patients was 
47.14, lower than neighboring countries like the Gaza 
Strip (average 54.9, SD = 10.9), showing a nearly ten-
year difference27. In Jordan, those under 40 
comprised 15.6%, 40-49 years constituted 29.1%, and 
50-59 years constituted 25.6% 28. Our study had 
nearly double the cases under age 40 compared to 
Jordan, signaling an earlier onset in Syria than in 
neighboring nations. 
Breast cancer's causes vary globally. Our patients 
shared common breast cancer risk factors globally, 
yet in the Northwest region of Syria, there is notably a 
higher ratio of cases under age 40. Both patients 
under 40 and those aged 41-50 accounted for 32.9% 
of breast cancer diagnoses. In contrast, in Damascus 
and surrounding regime-controlled areas, patients 
aged 27-42 were 16.7%, and those aged 43-50 were 
28.9% of breast cancer cases29. Damascus and 
surrounding Syria have better environmental 
conditions and have not suffered from continuous 
bombardment for the last decade; this might explain 
the doubled rate of women under 40 with breast 
cancer in Northwest Syria versus regime-controlled 
territories. 
In war-hit Northwest Syria, additional breast cancer 
risks might exist amid ongoing chaos for 12 years, 
causing immense psychological pressure. Studies 
have highlighted the role of chronic stress in 
modulating the endocrine system, leading to an 
environment conducive to cancer development. Stress 
from prolonged conflict could significantly contribute 
as a risk factor for breast cancer30. A meta-analysis of 
several cohort studies has shown that previous 
experiences of stressful life events increase the risk of 
breast cancer31-33. Furthermore, studies suggest that 
when environmental risk factors occur along with 
conventional risk factors such as early age and 
genetic and hormonal influences, the effects may be 
additive and intensified2. One large cohort study of 
twins from Scandinavian countries (Finland, Denmark 
and Sweden) looked at data on 44,788 pairs of twins 
to assess the risks of cancer at 28 anatomical sites for 
the twins of persons with cancer. The findings of this 
study demonstrated that environmental factors such 
as stress are equally if not more important than 
genetic factors in causing cancer34. Likewise, it was 
shown that glucocorticoids, which are stress 
hormones, can enhance breast cancer metastasis by 
altering the tumor microenvironment35. These 
hormones influence cancer cell behavior, promoting 
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invasion and dissemination, thus complicating the 
hormonal landscape and increasing the challenge of 
treating hormone-sensitive breast cancers; this shows 
the critical role played by stress in cancer progression. 

CONCLUSION 

In conclusion, our study in Northwest Syria, amidst 
over a decade of conflict, illuminates the critical issue 
of breast cancer prevalence. Focusing on ten risk 
factors among 164 biopsy-confirmed female breast 
cancer patients, we uncovered significant correlations, 
excluding smoking, age at menarche, and hormonal 
contraceptive use. Notably, our findings disclosed a 
substantial ten-year reduction in the average age of 
breast cancer onset, attributed to environmental 
factors ranging from chronic stress to continuous 
pollution from chemical bombing and remnants of war 
during this prolonged conflict – a key driver of earlier 
and increased incidents among Syria's younger 
female demographic. These insights highlight the 
urgency of addressing environmental concerns and 
implementing targeted interventions to mitigate 
conflict's impact on breast cancer incidence. Women 
in conflict zones face unique challenges, and our 
study advocates the need for further research in this 
area, aiming to fully understand the underlying causes 
of breast cancer and its early onset in Syria compared 
to neighbouring countries.  
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