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Abstract

Introduction: The present case-control study was conducted between
September 2016 and August 2019 at Ayatollah Khansari Hospital in Arak (Iran)
and aimed to comprehensively identify risk factors associated with breast cancer
among local women.

Material and Methods: The research included 400 confirmed breast cancer
cases and 400 age-matched healthy controls randomly selected from female
hospital visitors. Sample size calculation was justified based on prior
epidemiological studies assuming a breast cancer prevalence of approximately
50%, with calculations set at a 95% confidence interval and 80% statistical
power. Data collection was performed using an interviewer-administered
standardized questionnaire covering domains, such as socio-demographic
characteristics, reproductive history, medical conditions, lifestyle behaviors, and
family history. Data analysis utilized binary and multivariate logistic regression
conducted through the SPSS (version 16) software, allowing for rigorous
identification of independent risk factors.

Results: The results identified significant breast cancer risk factors, notably
including family history of breast cancer (OR=12.02, 95% CI: 4.20-32.56,
P<0.001), low education level (OR=6.38, 95% ClI: 4.71-11.47, P<0.001), older
age at first pregnancy (OR=3.21, 95% CI: 1.83-4.61, P<0.001), and early
menarche (OR=2.43, 95% CI: 1.81-4.33, P<0.001). Urban lifestyle was found
not to be significantly associated with breast cancer risk in multivariate analysis
(OR=1.13, 95% CI: 0.98-1.40, P=0.068).

Conclusions: These findings underscore the necessity for targeted genetic
screening and tailored educational programs, particularly addressing women
with lower educational status and family history of breast cancer, to improve
early detection and prevention.
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Introduction

Breast cancer is globally recognized as the most
prevalent malignancy among women and
significantly contributes to cancer-related
mortality. The World Health Organization
(WHO) has reported a consistent upward trend
in global cancer incidence [1]. Lifestyle
modifications and environmental factors have
indicated substantial influence on breast cancer
onset, highlighting the importance of proactive
preventive measures [2]. Within Iran, breast
cancer incidence is rising notably, with affected
women generally younger compared to those in
Western populations [3]. Considering existing
uncertainties in identifying specific local risk
factors, this study aimed to comprehensively
evaluate breast cancer risk factors among
women residing in Arak City, Iran.

Material and Methods

The present case-control study was conducted
from September 2016 to August 2019 at
Avyatollah Khansari Hospital in Arak, Iran. The
case group consisted of 400 women diagnosed
with breast cancer undergoing treatment at the
hospital. The control group included 400 age-
matched healthy women without any history of
cancer, randomly selected from female visitors
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to Ayatollah Khansari and Ayatollah Taleghani
hospitals. The sample size calculation utilized
assumptions from previous epidemiological
studies (95% confidence interval, 80% power,
prevalence of 0.504 in cases and 0.496 in
controls). Data were collected through a
standardized interviewer-led questionnaire that
covered socio-demographic characteristics,
reproductive history, medical background,
lifestyle behaviors, and family history.
Statistical analysis was conducted via binary
and multivariate logistic regression using the
SPSS (version 16) software, ensuring robust
identification of independent risk factors.
Results

Significant risk factors identified through
multivariate  logistic  regression  analysis
included a strong association with family
history of breast cancer (OR=12.02, 95% CI:
4.20-32.56, P<0.001), lower educational status
(OR=6.38, 95% CI: 4.71-11.47, P<0.001),
older age at first pregnancy (OR=3.21, 95% ClI:
1.83-4.61, P<0.001), and early menarche
(OR=2.43, 95% CI: 1.81-4.33, P<0.001).
Although urban living demonstrated an
increased risk in univariate analysis, it was not
statistically significant in the multivariate
model (OR=1.13, 95% CI. 0.98-1.40,
P=0.068). (Table 1)

Table 1: Multivariate Logistic Regression Analysis

Variable OR 95% ClI P-value
Age at first pregnancy 3.21 1.83-4.61 <0.001
Family history of breast cancer 12.02 4.20-32.56 <0.001
Urban lifestyle 1.13 0.98-1.40 0.068

Education level 6.38 4.71-11.47 <0.001
Early menarche 2.43 1.81-4.33 <0.001

Discussion and Conclusion

The present work identified critical socio-
demographic and  reproductive  factors
significantly associated with breast cancer risk,
particularly emphasizing family history, early
menarche, older age at first pregnancy, and
lower educational levels. These results align
with previous research demonstrating lifestyle
and socio-economic disparities affecting breast
cancer risk [4,5]. The substantial influence of
family history underscores genetic
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Tablel : Demographic and Social Risk Factors for Breast Cancer Derived from Binary Logistic Regression

Analysis

Variables  Categories Nunét:%rug (Iz/i;'ent Numé)forulg (%/2;] trol OR (95% CI) p-value

Age (years) 81-90 4 (1%) 6 (1.5%) 1.00 (ref.) -
71-80 17 (4.25%) 16 (4%) 1.594 (0.379-6.711) 0.525
61-70 55 (13.75%) 56 (14%) 1.473 (0.394-5.508) 0.565
51-60 131 (32.75%) 114 (28.5%) 1.724 (0.475-6.261) 0.408
41-50 149 (37.25%) 134 (33.5%) 1.668 (0.461-6.038) 0.436
31-40 40 (10%) 69 (17.25%) 0.780 (0.231-3.267) 0.836
20-30 4 (1%) 5 (1.25%) 1.200 (0.194-7.441) 0.845

Weight (Kg) >76 108 (27%) 96 (24%) 1.00 (ref.) -
63-75 208 (52%) 200 (50%) 0.924 (0.660-1.294) 0.647
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Number in Patient

Number in Control

Variables  Categories Group (%) Group (%) OR (95% CI) p-value
<62 84 (21%) 104 (26%) 0.718 (0.482-1.069) 0.103
Height (Cm)  >165 24 (6%) 96 (24%) 1.00 (ref.) -
158-164 164 (41%) 196 (49%) 3.347 (2.044-5.480) 0
<157 212 (53%) 108 (27%) 7.852 (4.745-12.994) 0
Ef‘scigence of Urban 249 (62.25%) 220 (55%) 1.00 (ref.) -
Rural 148 (37%) 178 (44.5%) 1.361 (1.025-1.808) 0.033
Unspecified 3 (0.75%) 2 (0.5%) - -
Egcgf“on University 19 (4.75%) 79 (19.75%) 1.00 (ref.) -
S':;]%gl 51 (12.75%) 134 (33.5%) 1.582 (0.872-2.871) 0.131
Elementary 186 (46.5%) 101 (25.25%) 7.657 (4.390-13.356) 0
lliterate 139 (34.75%) 82 (20.5%) 7.048 (3.985-12.467) 0
Unspecified 5 (1.25%) 4 (1%) - -
Awareness of
Breast Cancer  High 52 (13%) 92 (23%) 1.00 (ref.) -
Risks
Low 339 (84.75%) 304 (76%) 0.507 (0.349-0.736) 0
Unspecified 9 (2.25%) 4 (1%) - -
Job Position Retired 13 (3.25%) 3 (0.75%) 1.00 (ref.) -
Housewife 338 (84.5%) 301 (75.25%) 0.691 (0.238-1.690) 0.418
Employee 36 (9%) 69 (17.25%) 0.321 (0.122-0.846) 0.022
Farmer 6 (1.5%) 5 (1.25%) 0.738 (0.168-3.237) 0.688
Student 4 (1%) 10 (2.5%) 0.246 (0.057-1.056) 0.059
Unspecified 3 (0.75%) 7 (1.75%) - -
fancial - High 6 (1.5%) 22 (5.5%) 1.00 (ref.) :
Ini‘c’)"rﬁe 52 (13%) 243 (60.75%) 4.333 (1.424-13.184) 0.01
'\I’r']ec‘l'r‘:g 258 (64.5%) 120 (30%) 1.947 (0.709-5.344) 0.196
e 79 (19.75%) 4 (1%) 1.207 (0.429-3.396) 0.722
Income
Unspecified 5 (1.25%) 11 (2.75%) - -
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Table 2: Reproductive Risk Factors in Breast Cancer from Binary Logistic Regression Analysis
Number in Patient ~ Number in Control

YA )N FE-VOY

Variables Categories Group (%) Group (%) OR (95% ClI) p-value
Age at Menarche >14 193 (48.25%) 121 (30.25%) 1.00 (ref.) -
(years)
12-13 168 (42%) 212 (53%) 2013 (1.485-2.729) 0
<12 34 (8.5%) 60 (15%) 2.815 (1.745-4.541) 0
Unspecified 5 (1.25%) 7 (1.75%) - -
@geir?)t Menopause Menl;lgause 204 (51%) 197 (49.25%) 1.00 (ref.) i
>50 41 (10.25%) 47 (11.75%) 1.187 (0.748-1.885)  0.467
45-50 92 (23%) 99 (24.75%) 1.114 (0.789-1.573)  0.538
<45 57 (14.25%) 49 (12.25%) 0.890 (0.580-1.367)  0.595
Unspecified 6 (1.5%) 8 (2%) - -
Marital Status Widowed 25 (6.25%) 26 (6.5%) 1.00 (ref.) -
Single 37 (9.25%) 33 (8.25%) 0.858 (0.416-1.766)  0.677
Married 318 (79.5%) 321 (80.25%)  0.986 (0.557-1.745)  0.962
Divorced 15 (3.75%) 13 (3.25%) 0.625 (0.257-1.519) 0.3
Unspecified 5 (1.25%) 7 (1.75%) - -
numer of >2 202 (50.5%) 219 (54.75%) 1.00 (ref.) :
<2 136 (34%) 113 (28.25%)  0.766 (0.560-1.049)  0.097
0 57 (14.25%) 61 (15.25%) 0.987 (0.656-1.485)  0.95
Unspecified 5 (1.25%) 7 (1.75%) - -
ggit?ngp'ﬁrs Yes 197 (49.25%) 199 (49.75%) 1.00 (ref.) .
No 187 (46.75%) 183 (45.75%)  0.980 (0.737-1.304)  0.892
Unspecified 16 (4%) 18 (4.5%) - -
ooy T ves 39 (9.75%) 48 (12%) 1.00 (ref.) :
No 356 (89%) 345 (86.25%)  1.270 (0.812-1.987)  0.295
Unspecified 5 (1.25%) 7 (1.75%) - -
petory of Yes 19 (4.75%) 35 (8.75%) 1.00 (ref.) :
No 374 (93.5%) 356 (89%) 1.935 (1.087-3.446)  0.025
Unspecified 7 (1.75%) 9 (2.25%) - -
gt;etisstfeed'”g Yes 326 (81.5%) 312 (78%) 1.00 (ref.) i
No 69 (17.25%) 81 (20.25%) 0.815 (0.571-1.165)  0.262
Unspecified 5 (2.25%) 7 (1.75%) - -
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Table 3: Disease and Lifestyle Risk Factors in Breast Cancer from Binary Logistic Regression Analysis

VOF

Number in Patient

Number in Control

i i 0, -
Variables Categories Group (%) Group (%) OR (95% CI) p-value
E'gh Blood Yes 43 (10.75%) 52 (13%) 1.00 (ref)) :

ressure
No 352 (88%) 340 (85%) 1.252 (0.814-1.926) 0.306
Unspecified 5 (1.25%) 8 (2%) - -
Diabetes
Mellitus Yes 13 (3.25%) 17 (4.25%) 1.00 (ref.) -
No 382 (95.5%) 375 (93.75%) 1.332 (0.638-2.781) 0.445
Unspecified 5 (1.25%) 8 (4%) - -
Family
History 0 0 )
(First-degree Yes 4 (1%) 37 (9.25%) 1.00 (ref.)
Relatives)
10.281 (3.628-
0, 0,
No 389 (97.25%) 350 (87.5%) 20.134) 0
Unspecified 7 (1.75%) 13 (3.25%) - -
Family
History
(Second- Yes 7 (1.75%) 22 (5.5%) 1.00 (ref.) -
degree
Relatives)
No 386 (96.5%) 365 (91.25%) 3.324 (1.403-7.874) 0.006
Unspecified 7 (1.75%) 13 (3.25%) - -
Dietary 0 0 i
Status Healthy 334 (83.5%) 295 (73.75%) 1.00 (ref.)
Unhealthy 59 (14.75%) 94 (23.5%) 0.554 (0.386-0.796) 0.001
Unspecified 7 (1.75%) 11 (2.75%) - -
Physical 0 0 i
Activity Yes 128 (32%) 119 (29.75%) 1.00 (ref.)
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Variables Categories Nurrét:%rug\ (EZ;'ent Numé) fordg (%/‘(’);‘ trol OR (95% CI) p-value
No 265 (66.25%) 270 (67.5%) 0.912 (0.675-1.234)  0.552
Unspecified 7 (1.75%) 11 (2.75%) - -
Body Mass
Index >30 100 (25%) 144 (36%) 1.00 (ref.) -
(kg/m2)
25-30 160 (40%) 176 (44%) 0.764 (0.548-1.066) 0.113
18.5-24.9 140 (35%) 80 (20%) 0.397 (0.273-0.577) 0
2[23};'”9 Yes 3 (0.75%) 4 (1%) 1.00 (ref.) -
No 392 (98%) 389 (97.25%) 1.344 (0.299-6.043) 0.7
Unspecified 5 (1.25%) 7 (1.75%) - -
Second-hand
Smoking Yes 208 (52%) 244 (61%) 1.00 (ref.) -
Status
No 187 (46.75%) 149 (37.25%) 1.472 (1.108-1.955)  0.008
Unspecified 5 (1.25%) 7 (1.75%) - -
éé%"stﬂ:ption Yes 2 (0.5%) 1 (0.25%) 1.00 (ref.) :
No 393 (98.25%) 392 (98%) 0.501 (0.045-5.551) 0.573
Unspecified 5 (1.25%) 7 (1.75%) - -
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Soml OMeans zlha b 5b) 45 aso e ol il
Ml sl i Sl YL Seans b (1) 4 S

2518 5l ol

Table 4: Multivariate Logistic Regression Analysis
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Variables 95% ClI p-value
Age at first pregnancy 1.83-4.61 <0.001
Family history of breast cancer 12.02 4.20-32.56 <0.001
Urban lifestyle 0.98-1.40 0.068

Early menarche 1.81-4.33 <0.001
Education level 4.71-11.47 <0.001
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