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Abstract
Background: Among women with haematuria, defining individuals under high risk for bladder cancer based
on reproductive factors prior to cystoscopy would be of great benefit in the management of this condition. The
aim of this study was to compare age and reproductive factors such as menopausal status, parity, age at first
delivery and age at the last delivery between women who have haematuria with or without bladder cancer.
Materials and Methods: A total of 463 patients underwent diagnostic cystoscopy in Düzce University Faculty of
Medicine between 1 June 2008 and 1 June 2013. Female patients who presented with persistent microscopic or
macroscopic haematuria and underwent standard evaluation for haematuria including urinalysis, urine culture,
urine cytology, urinary tract imaging with excretory urography or computerized tomography with contrast
enhancement and endoscopic evaluation of the urethra and bladder were included in this study. Exclusion criteria
were tobacco use and high risk occupations for bladder cancer such as textile, dry cleaning, painting and etc.
Forteen women had hematuria due to benign conditions, and 18 due to bladder cancer. Data were retrospectively
retrieved from the medical records of Duzce University Hospital. Results: Patients with haematuria due to
benign reasons did not significantly differ from patients who were found to have bladder cancer in terms of age
(p=0.28), menopausal status (p=0.29), mean parity (p=0.38), being nulliparous (p=0.57), parity ≥3 (p=0.22), age
≤18 years at first delivery (p=1.00), age ≥30 years at last delivery (p=0.26), age ≥35 years at last delivery (p=0.23)
and percentage of the patients with advanced age (≥65 years) (p=0.18). Conclusions: It is difficult to predict a
high risk for developing bladder cancer in women with haematuria based solely on reproductive factors.
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Introduction
Bladder cancer ranks ninth among the other
malignancies in women. The incidence is 4-fold higher
in men than in women. Around 13000 people each year are
estimated to die from bladder cancer (Jamal et al., 2009).
Smoking severity, exposure to occupational diesel or fuel
combustion fumes and NAT1 genotype are presented as
independent predisposing risk factors for bladder cancer
(Kobeissi et al., 2013). Schistosomiasis infection is also
a predisposing factor for bladder cancer (Badawi et al.,
1995).
Bladder cancer symptoms often manifest as intermittent
or persistent microscopic/macroscopic haematuria.
Painless macroscopic hematuria is usually the first
symptom of bladder cancer especially in the group of
women 50 years or older (Khadra et al., 2000). Compared
to men, urinary symptoms such as dysuria and pain as
presenting symptoms are less often in women, which is
thought to be one of the reasons for diagnosis at higher

stages in women than in men. Male-to-female ratio was
reported to be 4.8:1 (Mishriki et al., 2012)
The gold standard for diagnosis of bladder or urothelial
cancer is via cystoscope or ureteroscope with biopsy
(Ho et al., 2013). Several methods have been employed
for noninvasive diagnosis of bladder cancer at an early
stage. Urinary survivin and UroVysion FISH technique
are used to diagnose patients with bladder cancer (Ho
et al., 2013; Srivastava et al., 2013). Even though
initial diagnostic methods may fail to demonstrate any
pathological findings, recent studies have provided clear
evidence that 11.6% of patients with recurrent haematuria
eventually develop malignant pathology in the following
years (Mishriki et al., 2012).
Human and animal studies indicated that oestrogen
and progesterone exert significant physiological effects on
the lower urinary tract. Sex steroids cause symptomatic
and functional alterations in the bladder (McGrath et al.,
2006; Huang et al., 2009). The prevalence of detrusor
instability, urinary incontinence and recurrent urinary
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tract infections that cause chronic inflammation may vary
depending on the specific reproductive phase of female
patient (Hextall, 2000; Aikawa et al., 2003). Studies exist
suggesting that different incidence rates for bladder cancer
in male and female patients could be associated with
menopausal status and hormonal factors (McGrath et al.,
2006; Huang et al., 2009). Among women with persistent
haematuria, prediction of high risk patients for developing
bladder cancer based on the reproductive factors prior to
cystoscopy would be of great benefit in the management
of this neoplasm.
The aim of this study was to compare age and
reproductive factors such as menopausal status, parity,
age at first delivery and age at the last delivery between
female patients having haematuria with or without bladder
cancer.

Materials and Methods
A total of 463 patients underwent diagnostic
cystoscopy in Düzce University Faculty of Medicine
between 1 June 2008 and 1 June 2013. Written informed
consents were obtained from all patients prior to operation.
Exclusion criteria were being male, tobacco use and
high risk occupations for bladder cancer such as textile,
dry cleaning, painting and etc. Thirty-two women with
persistent microscopic or macroscopic haematuria
underwent standard evaluation for haematuria including
urine analysis, urine culture, urine cytology, urinary
ultrasonography and excretory urography or computerized
tomography with contrast enhancement (Mishriki et
al., 2012). Patients’ data were retrospectively retrieved
from the medical records of Düzce University Hospital.
Biopsy specimens obtained during diagnostic cystoscopy
were evaluated by the Department of Pathology in
Düzce University Faculty of Medicine. In our study,
women whose periods have stopped for complete one
year, and women above 55 years of age and who do not
remember the date of their last period were considered
menopausal. Parity was determined according to the
number of pregnancies that have resulted in birth greater
than 20 weeks of gestation or greater than 500 grams birth
weight. Age at first delivery and age at last delivery were
determined for patients who delivered at 37-42 weeks.
We compared the women with haematuria due to
benign reasons and women with haematuria due to
bladder neoplasm in terms of age, age being above 65
years, menopausal status, rate of nulliparous women and
parity (≥3) in our study. Furthermore, we evaluated the
proportion of patients with age ≤18 at first delivery, age
≥30 at last delivery and age ≥35 at last delivery.
Mean, standard deviation, proportion and frequency
were used in descriptive statistics. The distribution of data
was tested using Kolmogorov Simirnov Test. Independent
sample T-Test and Kruskal-Wallis test were used in the
analysis of quantitative data. Chi-square test was used to
analyse qualitative data and Fischer’s exact test was used
where the conditions for using Chi-square test were not
met. SPSS 21.0 package software was used in the analyses.
p values <0.05 were considered statistically significant.
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Results
Mean age of the study participants was 68±15 years
(range 28-98). Of the patients, 14 (44%) had haematuria
due to benign reasons, 18 (56%) were diagnosed with
bladder cancer. Fourteen patients (44%) were below 65
years and 18 patients (56%) were at or above 65 years.
Four patients (13%) were premenopausal and 28 patients
(88%) were menopausal. Parity was 3 or above in 13
(41%) patients and 3 patients (9%) never had a delivery.
Demographic characteristics of the patients were presented
in Table 1.
Patients with haematuria due to benign reasons did
not significantly differ from patients who were found
to have bladder cancer in terms of age, age at or above
65 years, menopausal status, parity, rate of nulliparous
women, age ≤18 years at first delivery, age ≥30 years at last
delivery, and age ≥35 years at delivery (p=0.28; p=0.18;
Table 1. Demographic Characteristics of the Patients
N %
Age (years)*
Benign lesions

Cancer Histological Type
Age
Menopausal

Chronic cystitis
Polypoid cystitis
Cystitis cystica
Follicular cystitis
Mullerinosis
Urethelial cell carcinoma
Adenocarcinoma
Sarcoma
<65 years
≥65 years
Pre-menopausal
Menopausal

Mean Parity*
Nulliparous		
Parity
<3
≥3
Age at delivery
≤ 18 years
≥ 30 years
*mean±standard deviation

67.78±15.30
7 (21%)
3 (9.3%)
3 (9.3%)
1 (3.1%)
1 (3.1%)
16 (21%)
1 (3.1%)
1 (3.1%)
18 (56.2%)
14 (43.8%)
4 (12.5%)
28 (87.5%)
2.56±1.54
3 (9.3%)
16 (50%)
13 (40.6%)
3 (9%)
18 (56.2%)

Table 2. The Comparison of Age and Reproductive
Factors between the Control Group and Patients with
Bladder Cancer
Bladder Cancer
Control
Group
Group
(Mean±S.D.) (Mean±S.D.)
Age
(years)

64.43±17.93
<65		
8 (57.1%)
≥65		
6 (42.9%)
Premenopausal			
3 (21.4%)
Menopausal			
11 (78.6%)
Parity
2.29±1.54
≥3 Yes 10 (71.4%)
		
No
4 (28.6%)
Age at the first delivery
≤18 Yes 11 (91.7%)
		
No
1 (8.3%)
≥30 Yes 6 (50.0%)
		
No
6 (50.0%)
≥35 Yes 9 (75.0%)
		
No
3 (25.0%)
Nulliparous
Yes		
12 (75.0%)
No		
2 (75.0%)

p value

70.39±12.83
6 (33.3%)
12 (66.7%)
1 (5.6%)
17 (94.4%)
2.78±1.56
9 (50.0%)
9 (50.0%)

0.281
0.178

15
2
5
12
9
8
17
1

1.000

(88.2%)
(11.8%)
(29.4%)
(70.6%)
(52.9%)
(47.1%)
(75.0%)
(75.0%)

0.295
0.380100.0
0.221

75.0

0.260
0.228

6.3

56.3

50.0

0.568

*p<0.05 were considered statistically significant: **Independent sample t-test /25.0
Chi-square test (Fischer’s test) were used
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p=0.30; p=0.38; p=0.57; p=0.22; p=1.00; p=0.26; p=0.23,
respectively) (Table 2).

Discussion
Patients with macroscopic or microscopic haematuria
requires detailed evaluation with urine cytology, upper and
lower urinary tract imaging, and when necessary, should
undergo cystoscopy due to the risk of bladder cancer
(Mishriki et al., 2012). Benign causes of haematuria in
women include urinary tract infections, foreign bodies
(bladder, ureter or renal calculi) and renal tubular
pathologies. Significant proportion of patients with
persistent haematuria eventually develops malignant
disease in later periods of their lives. Cystoscopic followup of patients should be continued unless a benign lesion
is clearly identified as the underlying aetiology (Nabi
et al., 2004; Mishriki et al., 2012). Haematuria is a less
common symptom in women than in men (Mishriki et al.,
2012) and bladder cancer is often characterized by more
progressive disease in women (Chamie et al., 2013). It
is, therefore, assumed that clinical evaluation based on
menopausal status and reproductive factors in patients
with persistent haematuria would provide benefits in early
diagnosis and follow-up frequency for bladder cancer in
high risk patients.
The incidence of bladder cancer is increasing
worldwide and the rise is 25% much higher in women
than in men (Jamal et al., 2009). Bladder cancer will be
one of the important threads that will negatively affect the
women’s life in the future. This might have been caused by
the changes in the life styles of men and women in time,
which, until today, is thought to have provided protection
against bladder cancer in women. Besides, there is still
no clear consensus on the protective effects of hormonal
and reproductive factors in women (McGrath et al., 2006;
Huang et al., 2009). In order to clearly indicate the effects
of reproductive factors, we evaluated only non-smoker
women who had not previously worked in high risk
occupations for bladder cancer.
The incidence of bladder cancer increases after 65
years of age. Prolonged exposure to environmental
carcinogens and accelerated neoplastic process with
advancing age are thought to be associated with malignant
transformation of bladder urothelial cells (Shariat et al.,
2009). Furthermore, Krześlak et al. (2012) suggested
that oestrogen produced by the ovaries play a protective
role in women, and therefore, bladder cancer in women
occurs in advanced ages when the oestrogenic effects are
subsided. In our study, patients with haematuria in whom
bladder cancer was detected did not significantly differ
from control patients in terms of age (p=0.28). According
to our findings, control group and bladder cancer group
were similar with respect to the proportion of patients at or
above 65 years of age (p=0.18). This study was conducted
in a single centre and in a homogeneous group of patients.
This is likely to account for the discrepancy between our
results and the literature.
McGrath et al. (2006) reported increased risk of
bladder cancer in postmenopausal women. Hormone
replacement therapy during menopause and menopause

DOI:http://dx.doi.org/10.7314/APJCP.2013.14.9.5107
Reproductive Characteristics, Haematuria and Bladder Cancer

occurring at or above 48 years of age has been shown
to be protective against bladder cancer (McGrath et al.,
2006; Prizment et al., 2007). Although Prizment et al.
(2007) reported increasing risk of bladder cancer with
decreasing ovulatory years in women’s life, we did not
observe an increased incidence of bladder cancer in
postmenopausal period (p=0.30). Our study is limited by
the sample size; however, similar to our study, Huang et al.
(2009) studied the association between bladder cancer and
reproductive factors in Spanish women and did not report
an increased risk of bladder cancer in association with
menopausal status. During menopause, many factors such
as obesity, eating habits and androgen levels in peripheral
circulation affect the levels of oestrogen derivatives in
the circulation (Aubertin-Leheudre et al., 2011). In our
opinion, these factors need to be taken into consideration
while evaluating the association between bladder cancer
and the menopausal status.
During pregnancy, capacity and the compliance of
urinary bladder changes in consequence of elevated
oestrogen and progesterone levels (Blakeman et al., 2000;
Rodriguez et al., 2004). Oestrogen and progesterone
receptors have been identified in bladder and bladder
cancer cells (Blakeman et al., 2000). Shen et al. (2006)
provided evidence that growth of bladder cancer cells is
stimulated in vitro by oestrogens and this effect is inhibited
in the presence of antioestrogens such as 4-hydroxytamoxifen. IOWA study evaluating the risk factors for
bladder cancer in women found no relationship between
parity and bladder cancer (Prizment et al., 2007). In our
study, the proportion of nulliparous women (p=0.57)
or those with a parity ≥3 (p=0.22) was not significantly
different between the patients with bladder cancer and the
control group. Among patients with persistent haematuria,
mean parity also did not differ between patients with
and without bladder cancer (p=0.38). In contrast to our
findings, there are numerous studies suggesting that the
risk of bladder cancer is higher in nulliparous women and
the risk of bladder cancer decreases with increasing parity
(Prizment et al., 2007; Huang et al., 2009). A recent study
demonstrated 30% reduction in the risk of bladder cancer
in multiparous compared to nulliparous women (Dietrich
et al., 2011). The fact that studies have yielded differing
results regarding the association of bladder cancer with
nulliparity and parity could be attributed to varying levels
of progesterone and estetrol during each pregnancy the
levels of which rise with oestrogen. Progesterone and
estetrol, an oestrogen derivative produced by the foetal
liver through hydroxylation and inactivation of the
oestrogens, possess anti-oestrogenic activity in pregnancy
(Coelingh et al., 2008). Furthermore, the association of
hormones such as beta human chorionic gonadotrophin,
human placental lactogen and prolactin, the levels of
which rise during pregnancy, with bladder cells and
bladder cancer still remains unknown.
Several studies have previously investigated the effects
of first or last pregnancy in early (age ≤21 years), mid (2135 years) and late (age ≥35 years) reproductive periods
on the risk of developing bladder cancer (McGrath et al.,
2006; Huang et al., 2009 ; Davis-Dao et al., 2011; Dietrich
et al., 2011). Wolpert et al. (2010) claimed that delivering
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the first child after 18 years of age has been associated
with reduced total amount of exposure to oestrogens in
a life time and with an increased prevalence of bladder
cancer. Cantor et al. (1992) suggested that delivering the
first child in later ages is associated with decreased risk of
bladder cancer. Among patients with persistent haematuria
in our study, the proportion of patients ≤18 years at first
delivery did not differ between patients with or without
bladder cancer (p=1.00). Similar to our results, many
other studies have failed to demonstrate an association
between the age at first delivery and the risk of bladder
cancer (McGrath et al., 2006; Huang et al., 2009; Dietrich
et al., 2011). Studies evaluating the association between
age at last delivery and the risk of bladder cancer are very
scarce. The proportion of patients with age above 30 or
35 at the last delivery did not differ between patients with
haematuria due to benign reasons and those with bladder
cancer in our study (p=0.26 and p=0.23, respectively).
Similar to our study, Huang et al. (2009) also reported
no association between age at last delivery and the risk
of bladder cancer.
Lifelong exposure to oestrogen has been the focus of
studies evaluating reproductive factors and bladder cancer.
Our study and current literature suggest that the exact
effects of other biologically active oestrogen derivatives
together with androgens and progesterone-like hormones
during both in pregnancy and menopause on malignant
transformation of bladder lining remain still unknown.
According to this study; it is difficult to define female
individuals with haematuria who are at high risk for
developing bladder cancer based on reproductive factors.
Therefore, cystoscopy should not be ignored or postponed
according to the reproductive factors of these patients.

References
Aikawa K, Sugino T, Matsumoto S, et al (2003). The effect of
ovariectomy and estradiol on rabbit bladder smooth muscle
contraction and morphology. J Urol, 170, 634-7.
Aubertin-Leheudre M, Hämäläinen E, Adlercreutz H (2011).
Diets and hormonal levels in postmenopausal women with
or without breast cancer. Nutr Cancer, 63, 514-24.
Badawi AF, Mostafa MH, Probert A, O’Connor PJ (1995). Role
of schistosomiasis in human bladder cancer: evidence of
association, aetiological factors, and basic mechanisms of
carcinogenesis. Eur J Cancer Prev, 4, 45-59.
Blakeman PJ, Hilton P, Bulmer JN (2000). Oestrogen and
progesterone receptor expression in the female lower urinary
tract, with reference to oestrogen status. BJU Int, 86, 32-8.
Cantor KP, Lynch CF, Johnson D (1992). Bladder cancer, parity,
and age at first birth. Cancer Causes Control, 3, 57-62.
Chamie K, Litwin MS, Bassett JC, et al (2013). Recurrence
of high-risk bladder cancer: a population-based analysis.
Cancer, 119, 3219-27.
Coelingh Bennink HJ, Holinka CF, Diczfalusy E (2008).
Estetrol review: profile and potential clinical applications.
Climacteric, 11, 47-58.
Davis-Dao CA, Henderson KD, Sullivan-Halley J, et al (2011).
Lower risk in parous women suggests that hormonal factors
are important in bladder cancer etiology. Cancer Epidemiol
Biomarkers Prev, 20, 1156-70.
Dietrich K, Demidenko E, Schned A, et al (2011). Parity, early
menopause and the incidence of bladder cancer in women:
a case-control study and meta-analysis. Eur J Cancer, 47,

5110

Asian Pacific Journal of Cancer Prevention, Vol 14, 2013

592-9.
Hextall A (2000). Oestrogens and lower urinary tract function.
Maturitas, 36, 83-92.
Ho CC, Tan WP, Pathmanathan R, Tan WK, Tan HM (2013).
Fluorescence-in situ-hybridization in the surveillance of
urothelial cancers: can use of cystoscopy or ureteroscopy
be deferred? Asian Pac Cancer Prev, 14, 4057-9.
Huang AT, Kogevinas M, Silverman DT, et al (2009). Bladder
cancer and reproductive factors among women in Spain.
Cancer Causes Control, 20, 1907-13.
Jemal A, Siegel R, Ward E, et al (2009). Cancer statistics, 2009.
CA Cancer J Clin, 59, 225-49.
Khadra MH, Pickard RS, Charlton M, Powell PH, Neal DE
(2000). A prospective analysis of 1,930 patients with
hematuria to evaluate current diagnostic practice. J Urol,
163, 524-7.
Kobeissi LH, Yassine IA, Jabbour ME, Moussa MA, Dhaini
HR (2013). Urinary bladder cancer risk factors: a Lebanese
case- control study. Asian Pac Cancer Prev, 14, 3205-11.
Krześlak A, Jozwiak P, Formu E, et al (2012). Diagnostic value
of glucose transporter 1 and 3 (GLUT1 and GLUT3) mRNA
level in postmenopausal women with urinary bladder cancer.
Przegląd Menopauzalny, 3, 178-82.
McGrath M, Michaud DS, De Vivo I (2006). Hormonal and
reproductive factors and the risk of bladder cancer in women.
Am J Epidemiol, 163, 236-44.
Mishriki SF, Vint R, Somani BK (2012). Half of visible and
half of recurrent visible hematuria cases have underlying
pathology: prospective large cohort study with long-term
follow up. J Urol, 187, 1561-5.
Nabi G, Greene D, O’Donnell MO (2004). Suspicious urinary
cytology with negative evaluation for malignancy in the
diagnostic investigation of haematuria: how to follow up?
J Clin Pathol, 57, 365-8.
Prizment AE, Anderson KE, Harlow BL, Folsom AR (2007).
Reproductive risk factors for incident bladder cancer: Iowa
women’s health study. Int J Cancer, 120, 1093-8.
Rodriguez LV, Wang BY, Shortliffe LMD (2004). Structural
changes in the bladder walls of pregnant and hormonetreated rats: correlation with bladder dynamics. BJU Int,
94, 1366-72.
Shariat SF, Sfakianos JP, Droller MJ, et al (2009). The effect of
age and gender on bladder cancer: a critical review of the
literature. BJU International, 105, 300-8.
Shen SS, Smith CL, Hsieh JT, et al (2006). Expression of
estrogen receptors-alpha and -beta in bladder cancer cell
lines and human bladder tumor tissue. Cancer, 106, 2610-6.
Srivastava AK, Singh PK, Srivastava K, et al (2013). Diagnostic
role of survivin in urinary bladder cancer. Asian Pac Cancer
Prev, 14, 81-5.
Wolpert BJ, Amr S, Ezzat S, et al (2010). Estrogen exposure
and bladder cancer risk in Egyptian women. Maturitas,
67, 353-7.

