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Introduction. Assessment of the fetal heart rate become
a routine manner and was found to be helpful in making
important clinical decisions. In the available literature there
are no any information about fetal heart rate in twin pregnan-
cy and it usefulness in predicting pregnancy outcome.
Objective. The aim of our study was to evaluate a range of
heart rates in the first trimester in twin pregnancy and the
influence of the rate of fetal heart on the outcome of the
pregnancy.
Material and methods. The study included 89 twin pregnan-
cies between 6 and 11 weeks of pregnancy (78 pregnancies
finished with good outcome and 11 with unfavorable outco-
me).
Results. The date shows that the heart rate of embryos / fetuses
in the first trimester of an uncomplicated twin pregnancy
progressively increases between 6 and 8 weeks of pregnancy
and then slows down in week 11. Our data shows that the rate
of fetal death in the first trimester of twin pregnancy increases
progressively with decreasing of the heart rate. In our study
none of the twins survived when the observed rate of the fetal
heart was less than 110 beats per minute and half of them died
when heart rate was between 110 and 120 beats per min.
Furthermore, the significant difference in the heart rates of a
set of twins was connected with a poor prognosis. In mono-
chorionic pregnancies with a significant difference in heart rate
(20 beats/min or more) despite a normal fetal heart rate (120
beats/min or more) TTTS syndrome was confirmed later in
pregnancy.
Conclusions. The heart rate in twin pregnancy more than 120
beats per minute is connected with a good prognosis, whe-
reas below 110 beats per minute with a poor prognosis.
Furthermore, the significant difference in fetal heart rate (20
beats/min or more) can be a marker of developing TTTS syn-
drome later in pregnancy.
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INTRODUCTION
In the past and nowadays the fetal heart rate
is being used as a confirmation of the embryo/
fetal life. Large group studies have reported
changes in the heart rate in early stage of pre-
gnancy [1-10]. Furthermore, miscarriages were
observed in pregnancies with abnormal fetal
heart rate [1-7,11]. Therefore assessment of the
fetal heart rate become a routine manner and
was found to be helpful in making important
clinical decisions. However in the available li-
terature there are no any information about
fetal heart rate in twin pregnancy.

AIM
The aim of our study was to evaluate range of
heart rate in first trimester in twin pregnancy
and influence of rate of fetal heart on pregnancy
outcome.

MATERIALS AND METHODS
The study was conducted in the Ultrasound Unit
in Healthcare Center in Kutno from 2010 to
2016. In the study were included 89 twin pre-
gnancies between 6 and 11 weeks of pregnan-
cy (78 pregnancies finished with good outco-
me and 11 with unfavorable outcome). All
pregnancies with risk factors (smoking, alcohol,
drug addiction) and complications (diabetes
mellitus, hypertension, anemia) were excluded
from the study

Measurements were obtained using ultraso-
und machine (B&K Medical 3535 and Voluson
730 PRO) with vaginal probe of 6.5 MHz fre-
quency. All pregnancies were calculated accor-
ding CRL measurement. The gestational age
was given in weeks according formula: 7 we-
eks = 7 weeks + 0/6 days. The heart rate was
performed using M-mode technique for each
twin separately.
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INTRODUCTION 
Breast cancer remains a major public health issue 
worldwide. In particular, it is the most common type 
of cancer in women and a major contributor to cancer-
related mortality [1,2]. Better patient outcomes and 
effective preventive techniques are dependent on an 
understanding of the complicated interactions between risk 
factors and the development of breast cancer. Unlike other 
modifiable risk factors, including environmental exposures, 
lifestyle choices, and Socioeconomic Status (SES), specific risk 
factors such as genetic predispositions cannot be changed. 
This finding provides prospects for interventions [3].

This study examined the association between the risk 
of breast cancer and important sociodemographic and 
lifestyle characteristics, including age, social status, 
income, educational level, type of residential area (rural 
or urban), and Body Mass Index (BMI). The incidence 
rates of breast cancer typically increase with aging. Thus, 
age is considered a risk factor [4]. However, the impact of 
socioeconomic factors, including income, educational level, 
and social status, has a more complex effect on the risk of 
breast cancer and can change among populations [5].

These variables can affect lifestyle choices and access 
to screening procedures and healthcare, all of which 
impact the development and detection of cancer [6]. 
Other factors, such as the type of residential area (urban 
vs rural areas), can also influence the risk of developing 
diseases due to differences in access to healthcare 
facilities, environmental exposures, and lifestyle conditions 
[7]. Further, obesity is associated with an increased risk of 
postmenopausal breast cancer [8]. The current study aimed 
to investigate the impact of lifestyle and demographic 
factors on the risk and stage of breast cancer. However, it is 
intended to improve and develop knowledge on the risk of 
breast cancer within a particular community.

MATERIALS AND METHODS
This prospective study was conducted at the Breast Cancer 
Clinic of Al-Basrah Teaching Hospital, Basrah, Iraq, from 
March 2023 to December 2024. The sociodemographic 
and anthropometric characteristics of patients with breast 
cancer were examined. In total, 121 participants diagnosed 
with breast cancer were enrolled in this research. Data 
on sociodemographic variables (such as age, social status, 
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and its risk factors include genetics and modifiable lifestyle, and 
socioeconomic conditions. This prospective study, which was conducted 
in Basrah, Iraq, examined the sociodemographic and anthropometric 
profiles of 121 patients with breast cancer. Data were collected via 
structured interviews and review of medical records. Variables such as 
age, marital status, employment, financial status, residential area type, 
educational level, housing type, and body mass index were analyzed. 
Descriptive statistics were used to summarize the findings. The average 
age of the participants was 50.75 ± 11.02 years. Most of them were 
married (85.1%) and living in urban areas (56.2%). A significant 
proportion had limited education (illiterate: 28.9%), and the majority 
were unemployed (82.6%). Over half of the participants reported an 
acceptable financial status (52.1%), and most lived in houses that they 
owned (51.2%). Further, almost half were obese (46.3%). These results 
underscore the effect of socioeconomic and lifestyle factors on breast 
cancer risk, thereby emphasizing the need for targeted interventions 
to facilitate early detection and address healthcare disparities. This 
study offers critical insights into the demographic and anthropometric 
characteristics of patients with breast cancer in Basrah. The findings can 
then be used as a basis for the development of effective public health 
strategies for reducing the impact of the disease.
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RESULTS
The mean fetal heart rate in the first trimester
of twin pregnancy with good outcome is pre-
sented in Table 1. The above data show that the
heart rate of embryos / fetuses in the first tri-
mester of uncomplicated twin pregnancy pro-
gressively increases between 6 and 8 weeks of
pregnancy, reaches the nadir of 170 beats per
minute in week 8 and then slows down to 150
beats per minute in week 11. The biggest dif-
ference in heart rate between a pair of twins
was found between 6 and 7 weeks of pregnan-
cy. Later in pregnancy, up to 11+6 weeks the
difference was similar and remained low.

Tab. 2. Fetal heart rate in the first
trimester of twin pregnancies with
unfavorable outcome

No. Gestational
age

(in weeks)

Heart rate
twin A / twin B

(beats/min)

The
difference
in heart

rate
between

twins
 (beats/

min.)

Type
of complications

1. 6+0 – 6+6 118/158 30 death of both
fetuses MCDA

2. 7+0 – 7+6 115/119 4 death of both
fetuses DCDA

3. 7+0 – 7+6 138/168 30 TTTS at 28 weeks
MCDA

4. 8+0 – 8+6 105/129 14 death of both
fetuses MCDA

5. 9+0 – 9+6 104/118 14 miscarriage DCDA

6. 10+0 – 10+6 95/109 13 death of both
fetuses MCMA

7. 10+0 – 10+6 0/24 24 death of both
fetuses MCMA

8. 9+0 – 9+6 124/146 22 TTTS at 28 weeks
MCDA

9. 7+0 – 7+6 98/106 8 death of both
fetuses MCDA

10. 7+0 – 7+6 115/124 9 miscarriage at 8
weeks MCD

11. 7+0 – 7+6 110/122 12 miscarriage at 10
weeks DCDA

TTTS – Twin-to-twin transfusion syndrome

Tab. 1. The mean fetal heart rate
and the difference in heart rate
between the pair of twins betwe-
en 6 and 11 weeks of uncomplica-
ted twin pregnancy

Group Gestational
age (weeks)

The mean
heart rate

(beats/min.)

Range
(beats/min)

The difference
in heart rate

between twins
(beats/min.)

1 (n=12) 6+0 – 6+6 141 125 - 158 11
2 (n=10) 7+0 – 7+6 140 115 - 169 11
3 (n=10) 8+0 – 8+6 170 164 - 176 6
4 (n=18) 9+0 – 9+6 165 136 - 179 6
5 (n=16) 10+0 – 10+6 160 146 - 176 5
6 (n=12) 11+0 – 11+6 150 136 - 164 6

Fetal heart rate in the first trimester of twin
pregnancies with unfavorable outcome is pre-
sented in Table 2.

In the case of intrauterine fetal demise of
both twins the heart rate was below 120 beats
per minute in at least one of the twins. Further-
more, we found that the difference in the he-
art rate is as important as the heart rate itself.
In pregnancies with high difference in heart rate
(20 or more beats/min) the outcome of the
pregnancy was unfavorable (death or TTTS
syndrome). In two cases with the fetal heart rate
more than 120 beats/min and high difference
in the heart rate, TTTS syndrome was observed
later in pregnancy.

type of residential area, educational level, type of job, 
financial status, gynecological history, menopausal status, 
and type of housing) and anthropometric measurements 
(BMI) were collected via structured interviews and 
review of medical records. Descriptive statistics, including 
means, standard deviations, medians, frequencies, and 
percentages, were used to summarize the data. The study 
protocol was approved by the relevant ethics committee, 
and informed consent was obtained from all participants. 
Statistical analysis was performed using the Statistical 
Package for the Social Sciences software (version 23, SPSS 
Inc., Chicago, released in 2007).

RESULTS
Tab. 1. shows the sociodemographic and anthropometric 
characteristics of the study population. The mean age 
of the participants was 50.75 ± 11.02 years, with a 

median of 50 (range: 26–80) years. The majority of the 
participants were married (85.1%) and were residing in 
urban areas (56.2%). Further, the participants had various 
educational levels, with illiteracy being the most common 
(28.9%). Most participants were unemployed (82.6%), and 
majority of them had an acceptable financial status (52.1%). 
Regarding the type of housing, 51.2% of the participants 
lived in their own houses. In terms of BMI, nearly half of the 
participants were classified as obese (46.3%). Further, 30.6% 
were overweight, and 23.1% had a normal weight.

As shown in Tab. 2., a significant association was not 
observed between BMI and stage of breast cancer.

In total, 69 (57%) patients were premenopausal. However, 
premenopausal status was not significantly associated 
with disease progression, as illustrated in Tab. 3.

As shown in Tab. 4., the association between gynecological 
history and disease stage was not significant.

Tab. 1. Sociodemographic 
and anthropometric 
characteristics of the study 
population.

Variables Mean ± SD Median (min–max) Frequency Percentage

Age (years) 50.75 ± 11.02 50 (26–80) - -

Social status

Single - - 18 14.9

Married - - 103 85.1

Type of residential area

Urban - - 68 56.2

Rural - - 53 43.8

Educational level

Illiterate - - 35 28.9

Primary school - - 31 25.6

Intermediate school - - 15 12.4

Secondary school - - 15 12.4

Graduate from technical institutions - - 13 10.7

Tertiary education - - 12 9.9

Employment status

Employed - - 21 17.4

Unemployed - - 100 82.6

Financial status

Very good - - 8 6.6

Middle - - 27 22.3

Acceptable - - 63 52.1

Poor - - 23 19.0

Type of housing

Owned residence - - 62 51.2

Rented residence - - 46 38.0

Others - - 13 10.7

BMI

Normal - - 28 23.1

Overweight - - 37 30.6

Obese - - 56 46.3

Total - - 121 100.0

Tab. 2. BMI and stage of 
breast cancer.

Variables
Stage of the disease Total number of 

participants P-value
Stage 1 Stage 2 Stage 3 Stage 4

BMI

Normal
8 15 5 0 28

0.392

30.8% 25.9% 17.2% 0.0% 23.1%

Overweight
8 14 12 3 37

30.8% 24.1% 41.4% 37.5% 30.6%

Obese
10 29 12 5 56

38.5% 50.0% 41.4% 62.5% 46.3%

Total
26 58 29 8 121

100.0% 100.0% 100.0% 100.0% 100.0%

* Fisher’s exact test
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Tab. 3. Menstrual cycle and 
stage of breast cancer.

Variables
Stage of the disease

Total P-value*
Stage 1 Stage 2 Stage 3 Stage 4

Menstrual cycle

No
10 27 13 2 52

0.7
38.5% 46.6% 44.8% 25.0% 43.0%

Yes
16 31 16 6 69

61.5% 53.4% 55.2% 75.0% 57.0%

Total
26 58 29 8 121

100.0% 100.0% 100.0% 100.0% 100.0%

* Fisher’s exact test

Tab. 4. Stage of breast 
cancer and gynecological 
history.

Stage of the disease Age (years) Number of pregnancies Number of abortions

Stage 1

N 26 26 26

Mean 49.65 4.19 .42

Median 49.50 4.00 .00

Std. deviation 8.476 2.994 .857

Minimum 36 0 0

Maximum 71 11 3

Stage 2

N 58 58 58

Mean 50.17 4.12 .60

Median 50.00 4.00 .00

Std. deviation 10.535 2.636 1.059

Minimum 26 0 0

Maximum 80 12 5

Stage 3

N 29 29 29

Mean 51.03 4.38 .59

Median 53.00 4.00 .00

Std. deviation 13.295 3.610 1.150

Minimum 26 0 0

Maximum 75 15 4

Stage 4

N 8 8 8

Mean 57.50 4.50 .50

Median 53.50 4.00 .00

Std. deviation 12.479 2.070 .756

Minimum 43 2 0

Maximum 80 8 2

P-value* 0.382 0.985 0.852

* Kruskal–Wallis test

DISCUSSION
This study showed that the average age of the patients 
with breast cancer was 50.75 years (standard deviation: 
11.02). Hence, most patients were predominantly within 
middle age, with a moderate degree of variability 
as indicated by the standard deviation. This result is 
significant compared with published epidemiological 
data on the incidence of breast cancer [9]. 

Further, the result is under broader trends in breast 
cancer epidemiology. Approximately 80% of patients 
with breast cancer are aged >50 years. Notably, over 40% 
of patients are aged >65 years [10-12]. This emphasizes 
that the prevalence of breast cancer increases with age. 
Interestingly, the association between age and breast 
cancer extends beyond mere prevalence. Younger 
patients (aged<40 years) are more likely to be diagnosed 
with aggressive, treatment-resistant triple-negative breast 
cancer. Nevertheless, the luminal A subtype is more 
common in individuals aged >70 years [12]. This suggests 
that age may play a role in the biological mechanisms 
driving the different subtypes of breast cancer.

Previous research has revealed better breast cancer-
related outcomes based on marital status in women 
aged >65 years [13,14]. Nevertheless, data on women 

aged<65 years remain limited. The findings of our study 
are under those observed in older women. In particular, 
married status had protective effects against later-stage 
diagnosis. Moreover, it was associated with reduced 
breast cancer-specific and all-cause mortality, even after 
controlling for age, stage, race, and estrogen receptor 
status. This supports the hypothesis that being married 
may buffer against delayed diagnosis via social support, 
spousal influence on care access, or other factors [15]. 
However, later-stage diagnosis among younger women 
may reflect a lower perceived susceptibility or breast 
cancer awareness [16]. Further, younger women who 
are unmarried, healthy, and financially independent may 
present with increased social isolation and mortality risk 
[17]. The combination of young age and unmarried status 
may synergistically increase mortality risk. Nonetheless, 
further studies should be conducted to validate this 
association. Targeted educational interventions for 
younger women, regardless of marital status, are essential 
to promote early detection and improve outcomes. To 
address this complex relationship definitively, future 
research should explore the interaction between young 
age and marital status using larger, more diverse samples, 
as the combination of these factors may synergistically 
influence mortality risk, as hypothesized [6].
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fetuses MCDA

5. 9+0 – 9+6 104/118 14 miscarriage DCDA

6. 10+0 – 10+6 95/109 13 death of both
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10. 7+0 – 7+6 115/124 9 miscarriage at 8
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ted twin pregnancy
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The mean
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The difference
in heart rate

between twins
(beats/min.)
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Fetal heart rate in the first trimester of twin
pregnancies with unfavorable outcome is pre-
sented in Table 2.

In the case of intrauterine fetal demise of
both twins the heart rate was below 120 beats
per minute in at least one of the twins. Further-
more, we found that the difference in the he-
art rate is as important as the heart rate itself.
In pregnancies with high difference in heart rate
(20 or more beats/min) the outcome of the
pregnancy was unfavorable (death or TTTS
syndrome). In two cases with the fetal heart rate
more than 120 beats/min and high difference
in the heart rate, TTTS syndrome was observed
later in pregnancy.

Urban areas had a higher percentage of breast cancer 
cases than rural ones (68 [56.2%] vs 53 [43.8%]). This 
may be attributed to differences in lifestyle conditions 
(dietary habits, less physical activity) and environmental 
factors (pollution). Further, compared with patients in 
rural areas, those in urban areas may have a better access 
to healthcare services, leading to increased detection of 
the disease. However, the quality of care within urban 
areas differs, and this is consistent with the findings of 
some studies [18,19].

Less-educated groups (illiterate: 28.9%, primary school: 
25.6%) had a higher prevalence of breast cancer than 
higher-educated groups (tertiary: 9.9%, technical 
institutions: 10.7%). This suggests a strong association 
between educational level and breast cancer awareness, 
early detection, and access to healthcare [20].

Previous studies have shown that unemployment and 
unstable housing conditions are significant socioeconomic 
factors that can negatively affect health outcomes, 
particularly in relation to breast cancer. Our findings are in 
accordance with this body of evidence, which showed that 
21% of the patients in our study were unemployed and 
82.6% were employed. Individuals who are unemployed 
are at an increased risk of breast cancer, potentially due 
to higher stress levels, reduced access to healthcare, and 
a lower SES. Unemployment, which results in financial 
instability, often limits access to screening services and 
its benefit of early diagnosis. Specifically, unemployed 
housewives may face additional barriers [21]. 

Similarly, unstable housing conditions are associated with 
poorer management and outcome of breast cancer, which 
result from delayed diagnosis, treatment, and follow-up 
care. Housing often provides clues about SES. In particular, 
a lower SES is usually associated with a higher breast cancer 
incidence and mortality. This may lead to inadequate access 
to healthcare, unhealthy living conditions, and elevated 
stress levels [22]. Taken together, these findings underscore 
the significant role of socioeconomic factors in the risk and 
outcomes of breast cancer.

Financial status is an important determinant of breast 
cancer outcomes, as it affects access to healthcare 
and screening services, which are associated with early 
detection and overall survival rates. The current research 
showed that 52.1% of the participants were in the 
acceptable category. Meanwhile, 19.0% were under 
the poor category. Only 6.6% had a very good financial 
status, and 22.3% were in the middle category. This 
distribution emphasizes the preponderance of individuals 
from the lower economic status, which is in evidence 
linking socioeconomic limitations to inferior outcomes in 
breast cancer [23].

Limited access to screening programs is commonly 
associated with a lower financial status, which is associated 
with delayed diagnoses and advanced-stage cancer at 
presentation [24]. Financial difficulties frequently restrict 
access to screening procedures including mammograms 
and treatments, thereby aggravating inequalities in 
survival rates [25]. Further, such challenges lead to stress, 
nutritional issues, and morbid living circumstances, which 
promote increased cancer risk and progression [26]. Our 
findings underscore the need for targeted interventions, 
such as increased access to inexpensive healthcare and 
use of community-based screening programs, to address 
this injustice.

Housing condition is a major social factor of health, as 
it has an impact on access to healthcare, environmental 
exposure, and overall well-being. Other studies have 
shown an association between housing conditions and 
breast cancer outcomes, which are associated with 
incidence, survival, and access to healthcare. Based on 
our findings, the distribution of housing types was as 
follows: owned residence, 62 (51.2%); rented residence, 
46 (38.0%); and others, 13 (10.7%]). Homeownership is 
related to improved healthcare access, which can lead 
to early disease detection. Renters face barriers such 
as instability and delayed diagnosis [26]. In addition, 
housing type reflects SES. A lower SES is associated with 
a higher breast cancer-related mortality due to limited 
resources [27].

The impact of BMI on breast cancer risk and survival is 
complex and widely studied, with findings that often 
vary based on menopausal status, cancer types and 
stage, and methods used to measure body fat. Our 
findings on BMI distribution (normal: 23.1%, overweight: 
30.6%, and obese: 46.3%) emphasize the significant 
role of obesity in breast cancer progression and patient 
survival. As shown in Tab. 2., patients with obesity (BMI 
≥ 30 kg/m2) accounted for the largest proportion of 
the cohort (46.3%). Further, these patients were more 
likely to present with advanced-stage breast cancer. In 
particular, 62.5% and 50.0% of patients with stage 4 
and 2 diseases, respectively, were obese. This result is 
following findings in the existing literature, which show 
that obesity is a risk factor for both the development and 
progression of breast cancer [28]. Obesity is associated 
with chronic inflammation, elevated estrogen levels, and 
insulin resistance, all of which can promote tumor growth 
and metastasis [29]. Further, individuals with obesity 
often encounter delayed diagnosis due to challenges in 
physical examination and imaging, which may contribute 
to a higher prevalence of advanced-stage disease in 
this patient group [30]. A higher BMI is consistently 
associated with poorer outcomes, including lower rates 
of breast-conserving surgery, higher rates of lymph node 
involvement, larger tumor size, higher tumor grade, 
and more advanced stage at diagnosis [31,32]. It is also 
related to an increased risk of recurrence and mortality 
from breast cancer or other causes [33]. These effects 
are observed regardless of menopausal status. Therefore, 
BMI influences the aggressiveness, responsiveness, and 
treatment tolerance of breast cancer [34,35].

In contrast, as shown in Tab. 2., patients with a normal 
weight (BMI<25 kg/m2) were more likely to be diagnosed 
at earlier stages (stage 1: 30.8%, stage 2: 25.9%). This 
finding is consistent with those of studies suggesting that 
individuals with a normal weight may have better access 
to early detection services or may be more likely to notice 
breast abnormalities due to the absence of excess adipose 
tissue [36]. However, the small proportion of patients with 
stage 1 breast cancer in our cohort (n = 26) emphasizes 
the need for improved early detection programs. The 
overweight group had an intermediate distribution 
across stages, with 41.4% of patients with stage 3 breast 
cancer falling under this category. This finding indicated 
that even moderate weight gain can influence breast 
cancer outcomes [37]. As depicted in Tab. 2., the observed 
differences in stage distribution across BMI categories did 
not significantly differ, likely due to the relatively small 
sample size or population heterogeneity (P-value of 0.392 
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based on the Fisher’s exact test). However, the clinical 
trends observed—particularly the higher proportion of 
patients with obesity who presented with advanced-
stage disease—should be further investigated via larger, 
prospective studies.

The mechanisms underlying these associations are not 
completely understood. However, they may involve 
inflammation, immune system dysfunction, hormone 
resistance, and treatment toxicity. In postmenopausal 
women, a higher BMI is associated with an increased 
risk of developing breast cancer, particularly hormone 
receptor-positive types, due to elevated estrogen and 
insulin levels from excess body fat [38]. In contrast, 
premenopausal women with a higher BMI may have a 
reduced risk, likely due to hormonal changes that lower 
estrogen exposure [39]. The clinical implications of BMI on 
breast cancer are significant, as it is a modifiable risk factor 
for the prevention and management of breast cancer 
[40]. However, it alone cannot fully capture the complex 
association between body composition and breast cancer 
biology. Future research should explore alternative 
parameters such as waist circumference, waist-to-hip 
ratio, and body fat percentage. Health professionals and 
patients should prioritize maintaining a healthy weight 
and lifestyle habit to inhibit these risks. These findings, 
as illustrated in Tab. 2., have important implications for 
the prevention and control of breast cancer in Iraq and 
similar settings. Public health interventions targeting 
weight management, such as community-based nutrition 
and physical activity programs, could help reduce the 
burden of obesity-related breast cancer. In addition, 
improving access to early diagnostic services, particularly 
for individuals with obesity, is critical for reducing the 
proportion of advanced-stage diagnoses [41].

Breast cancer is a complex disease influenced by various 
factors, including hormonal status, genetics, and lifestyle 
habits. As depicted in Tab. 3., the association between 
menstrual cycle status (currently menstruating or not) and 
breast cancer stage at the time of diagnosis was explored. 
Data have shown that stage 2 breast cancer (47.9%) 
was most commonly detected at the time of diagnosis, 
followed by stage 1 (21.5%), stage 3 (24.0%), and stage 
4 (6.6%). This distribution is in accordance with global 
trends, where early-stage diagnoses (stages 1 and 2) are 
more common than advanced-stage diagnoses (stages 
3 and 4), likely due to improved screening practices and 
knowledge [42].

As shown in the Tab. 3., patients were further categorized 
based on their menstrual cycle status. Patients who 
were currently menstruating (“yes,” 57.0%) made up a 
slightly higher proportion of the total sample compared 
with those who were not menstruating (“no,” 43.0%). 
Interestingly, the percentage of patients who were 
currently menstruating and diagnosed with stage 4 breast 
cancer (75.0%) was higher than that of patients who 
were not menstruating (25.0%). However, the absolute 
numbers of patients with stage 4 breast cancer are small 
(6 vs. 2), which limits the strength of this observation. 
A statistically significant association was not observed 
between menstrual cycle status and breast cancer state at 
the time of diagnosis (P-value of 0.7 based on the Fisher’s 
exact test). This suggests that menstrual cycle status does 
not strongly influence the stage at which breast cancer is 
detected in this sample.

Menstrual cycle is closely associated with hormonal 
fluctuations, particularly estrogen and progesterone, 
which play a role in the development of breast cancer. 
Premenopausal women (particularly those who are 
currently menstruating) typically have higher levels of 
these hormones, which may contribute to tumor growth. 
However, the lack of a significant association indicates 
that other factors, such as genetics, lifestyle habits, and 
access to screening procedures, may play a more critical 
role in determining the disease stage at the time of 
diagnosis [43]. For example, postmenopausal women 
are more likely to be diagnosed with hormone receptor-
positive breast cancer, which is likely to be associated with 
a better prognosis than the more aggressive subtypes, 
such as triple-negative breast cancer, which are more 
common in premenopausal women [44].

The current study had a limitation. In particular, the 
sample size of patients with stage 4 breast cancer (n = 
8 only) was small. This decreases the statistical power 
to identify significant associations and limits the ability 
to draw solid conclusions about advanced-stage disease 
in relation to menstrual cycle status. Hence, larger-scale 
studies with comprehensive subtype information and 
adjustments for confounders should be performed to 
further explore this relationship [45].

Globally, differences in breast cancer stage at the time of 
diagnosis are often associated with access to healthcare 
and screening procedures. For example, women with 
a low SES are more likely to be diagnosed at advanced 
stages due to limited screening programs. The high 
proportion of stage 2 diagnoses in this sample may 
reveal improved awareness and screening practices in the 
population examined. Efforts to facilitate early detection, 
particularly in underserved areas, are important for 
reducing advanced-stage diagnoses and improving 
survival rates [46,47].

The current study showed interesting insights into the 
association between menstrual cycle status and breast 
cancer stage at the time of diagnosis. However, the lack of 
a significant association emphasizes the need for further 
research into the role of hormonal factors in breast 
cancer progression. To better understand this relationship, 
future studies should include larger sample sizes, detailed 
information on tumor subtypes, and adjustments for 
confounding factors to obtain a better understanding of the 
disease. In addition, efforts to improve early detection and 
access to screening procedures remain essential for reducing 
the burden of advanced-stage breast cancer worldwide.

Tab. 4. shows the analysis of the association between 
breast cancer stages and factors such as age, number of 
pregnancies, and number of abortions. Data revealed 
that the mean age of the patients increased slightly with 
advancing stages, from 49.65 years in stage 1–57.50 years 
in stage 4. However, based on the Kruskal-Wallis test, 
there were no statistically significant differences in age 
distribution across stages (p-value of 0.382). This showed 
that age alone may not be a strong predictor of disease 
progression in this cohort. Previous studies have shown 
that older age is generally associated with a higher risk 
of breast cancer. However, its association with advanced 
stage at the time of diagnosis is inconsistent. A previous 
research has revealed that younger women may develop 
more aggressive tumors [48]. Nevertheless, this trend was 
not observed in the current study.
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RESULTS
The mean fetal heart rate in the first trimester
of twin pregnancy with good outcome is pre-
sented in Table 1. The above data show that the
heart rate of embryos / fetuses in the first tri-
mester of uncomplicated twin pregnancy pro-
gressively increases between 6 and 8 weeks of
pregnancy, reaches the nadir of 170 beats per
minute in week 8 and then slows down to 150
beats per minute in week 11. The biggest dif-
ference in heart rate between a pair of twins
was found between 6 and 7 weeks of pregnan-
cy. Later in pregnancy, up to 11+6 weeks the
difference was similar and remained low.

Tab. 2. Fetal heart rate in the first
trimester of twin pregnancies with
unfavorable outcome

No. Gestational
age

(in weeks)

Heart rate
twin A / twin B

(beats/min)

The
difference
in heart

rate
between

twins
 (beats/

min.)

Type
of complications

1. 6+0 – 6+6 118/158 30 death of both
fetuses MCDA

2. 7+0 – 7+6 115/119 4 death of both
fetuses DCDA

3. 7+0 – 7+6 138/168 30 TTTS at 28 weeks
MCDA

4. 8+0 – 8+6 105/129 14 death of both
fetuses MCDA

5. 9+0 – 9+6 104/118 14 miscarriage DCDA

6. 10+0 – 10+6 95/109 13 death of both
fetuses MCMA

7. 10+0 – 10+6 0/24 24 death of both
fetuses MCMA

8. 9+0 – 9+6 124/146 22 TTTS at 28 weeks
MCDA

9. 7+0 – 7+6 98/106 8 death of both
fetuses MCDA

10. 7+0 – 7+6 115/124 9 miscarriage at 8
weeks MCD

11. 7+0 – 7+6 110/122 12 miscarriage at 10
weeks DCDA

TTTS – Twin-to-twin transfusion syndrome

Tab. 1. The mean fetal heart rate
and the difference in heart rate
between the pair of twins betwe-
en 6 and 11 weeks of uncomplica-
ted twin pregnancy

Group Gestational
age (weeks)

The mean
heart rate

(beats/min.)

Range
(beats/min)

The difference
in heart rate

between twins
(beats/min.)

1 (n=12) 6+0 – 6+6 141 125 - 158 11
2 (n=10) 7+0 – 7+6 140 115 - 169 11
3 (n=10) 8+0 – 8+6 170 164 - 176 6
4 (n=18) 9+0 – 9+6 165 136 - 179 6
5 (n=16) 10+0 – 10+6 160 146 - 176 5
6 (n=12) 11+0 – 11+6 150 136 - 164 6

Fetal heart rate in the first trimester of twin
pregnancies with unfavorable outcome is pre-
sented in Table 2.

In the case of intrauterine fetal demise of
both twins the heart rate was below 120 beats
per minute in at least one of the twins. Further-
more, we found that the difference in the he-
art rate is as important as the heart rate itself.
In pregnancies with high difference in heart rate
(20 or more beats/min) the outcome of the
pregnancy was unfavorable (death or TTTS
syndrome). In two cases with the fetal heart rate
more than 120 beats/min and high difference
in the heart rate, TTTS syndrome was observed
later in pregnancy.

In terms of the number of pregnancies, minimal variations 
were observed across stages, with mean values ranging 
from 4.12 in stage 2 to 4.50 in stage 4. However, the 
results did not show a significant association between 
the number of pregnancies and cancer stage (p-value of 
0.985). This finding is in contrast with that of some studies 
showing that multiparity may influence breast cancer risk 
due to hormonal changes. Some studies have shown that 
multiple pregnancies can have a protective effect [49,50]. 
Meanwhile, others argue that prolonged estrogen 
exposure from repeated pregnancies might increase 
the risk. The lack of association in this dataset indicates 
that parity may not play a major role in determining the 
disease stage at the time of diagnosis in these patients.

The number of abortions reported across stages was 
generally low, with most women having no history of 
abortion (median = 0 for all stages). The mean values 
ranged from 0.42 in stage 1–0.60 in stage 2. Nevertheless, 
no significant difference was observed between the 
disease stages (p-value of 0.852). This finding is in 
accordance with those of large-scale meta-analyses, which 
showed no conclusive evidence linking induced abortions 
to an increased risk of breast cancer. The low prevalence 
of abortions in this sample further supports the notion 

that a history of abortion does not significantly influence 
disease progression.

CONCLUSION
Neither age, number of pregnancies, nor number of 
abortions was strongly associated with breast cancer 
stage in this dataset. However, the small proportion 
of patients with stage 4 breast cancer limited the 
generalizability of the results for advanced-stage 
diseases. Nevertheless, future studies with larger cohorts 
can provide more definitive insights, particularly if they 
account for additional variables such as hormone receptor 
status, genetic factors, and lifestyle habits. In addition, 
further research should be conducted to explore whether 
reproductive history interacts with tumor biology in ways 
that were not identified in this analysis.
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RESULTS
The mean fetal heart rate in the first trimester
of twin pregnancy with good outcome is pre-
sented in Table 1. The above data show that the
heart rate of embryos / fetuses in the first tri-
mester of uncomplicated twin pregnancy pro-
gressively increases between 6 and 8 weeks of
pregnancy, reaches the nadir of 170 beats per
minute in week 8 and then slows down to 150
beats per minute in week 11. The biggest dif-
ference in heart rate between a pair of twins
was found between 6 and 7 weeks of pregnan-
cy. Later in pregnancy, up to 11+6 weeks the
difference was similar and remained low.

Tab. 2. Fetal heart rate in the first
trimester of twin pregnancies with
unfavorable outcome

No. Gestational
age

(in weeks)

Heart rate
twin A / twin B

(beats/min)

The
difference
in heart

rate
between

twins
 (beats/

min.)

Type
of complications

1. 6+0 – 6+6 118/158 30 death of both
fetuses MCDA

2. 7+0 – 7+6 115/119 4 death of both
fetuses DCDA

3. 7+0 – 7+6 138/168 30 TTTS at 28 weeks
MCDA

4. 8+0 – 8+6 105/129 14 death of both
fetuses MCDA

5. 9+0 – 9+6 104/118 14 miscarriage DCDA

6. 10+0 – 10+6 95/109 13 death of both
fetuses MCMA

7. 10+0 – 10+6 0/24 24 death of both
fetuses MCMA

8. 9+0 – 9+6 124/146 22 TTTS at 28 weeks
MCDA

9. 7+0 – 7+6 98/106 8 death of both
fetuses MCDA

10. 7+0 – 7+6 115/124 9 miscarriage at 8
weeks MCD

11. 7+0 – 7+6 110/122 12 miscarriage at 10
weeks DCDA

TTTS – Twin-to-twin transfusion syndrome

Tab. 1. The mean fetal heart rate
and the difference in heart rate
between the pair of twins betwe-
en 6 and 11 weeks of uncomplica-
ted twin pregnancy

Group Gestational
age (weeks)

The mean
heart rate

(beats/min.)

Range
(beats/min)

The difference
in heart rate

between twins
(beats/min.)

1 (n=12) 6+0 – 6+6 141 125 - 158 11
2 (n=10) 7+0 – 7+6 140 115 - 169 11
3 (n=10) 8+0 – 8+6 170 164 - 176 6
4 (n=18) 9+0 – 9+6 165 136 - 179 6
5 (n=16) 10+0 – 10+6 160 146 - 176 5
6 (n=12) 11+0 – 11+6 150 136 - 164 6

Fetal heart rate in the first trimester of twin
pregnancies with unfavorable outcome is pre-
sented in Table 2.

In the case of intrauterine fetal demise of
both twins the heart rate was below 120 beats
per minute in at least one of the twins. Further-
more, we found that the difference in the he-
art rate is as important as the heart rate itself.
In pregnancies with high difference in heart rate
(20 or more beats/min) the outcome of the
pregnancy was unfavorable (death or TTTS
syndrome). In two cases with the fetal heart rate
more than 120 beats/min and high difference
in the heart rate, TTTS syndrome was observed
later in pregnancy.
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