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Abstract:
Epidemiologic and Clinical Profiles of Uterine Cancer in the Gharbiah Province of
Egypt
Saad Alshahrani, Ph.D.
University of Nebraska Medical Center, 2017
Supervisor: Amr Soliman, M.D, Ph.D.
Background: Uterine cancer is one of the top-ranking cancers of women with wide
international variations in incidence rates. Egypt has a lower incidence of uterine cancer
than other countries in the Middle East. In addition to the international incidence
variation, there are also wide variations in incidence by rural and urban areas within
countries. Therefore, this research project focused on the Gharbiah province, north of
Cairo in the Nile Delta, with the aims of investigating demographic and clinical
characteristics of uterine cancer, assessing rural/urban variation in incidence rates, and
evaluating the possible role of hysterectomy in under-estimating the disease incidence in
this population.
Methods: Uterine cancer data of 660 cases were obtained from the Gharbiah Populationbased Cancer Registry in Gharbiah, Egypt during the period 1999-2010. The
hysterectomy data of 1040 cases were abstracted from the main pathologic labs over the
entire region. The Egypt 2006 data census was used to determine the total population of
Gharbiah and the rural and urban subgroups. Crude, age-standardized (ASR), and agespecific rates were calculated and associated with demographic and clinical
characteristics of patients. The uterine cancer incidence pre- and post- adjustment for
hysterectomy prevalence were compared and 95% confidence intervals (CIs) were
calculated.
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Results: The results confirmed the low ASR of uterine cancer in Gharbiah, [4.1 per
100,000 (95% CI: 3.8-4.4)]. The incidence rate significantly increased over the 12-year
period. The ASR was 2.5 times higher in urban areas compared to rural areas (6.9 and 2.8
per 100,000), in urban and rural areas, respectively. The prevalence of hysterectomy did
not have a significant impact on the uterine cancer incidence rate.
Conclusions: The study confirmed the low incidence rate of uterine cancer in the
Gharbiah province of Egypt and a statistical significant increase in incidence in recent
years. Although, the rate of uterine cancer in this population increased over the past
decade, it is still lower than the corresponding global rates. The lack of evidence about
the possible role of hysterectomy in lowering of uterine cancer rates adds to the need for
research to identify the apparent protective factors for uterine cancer in this population.
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Chapter 1:
Background
Anatomy and Histology of Uterus:
The uterus is the female muscular organ that lies in the pelvic area between the urinary
bladder and the rectum. It has a pear shape and it goes through different developmental
phases during women’s life based on hormonal changes during the menstrual cycles. The
most important role of the uterus is childbearing and reproduction. The uterus consists of
three anatomical parts, the fundus, which is the upper part that has a dome shape, the
corpus, the middle part that involves the body of the uterus, and the cervix uteri that is the
distal part of the uterus. From a histologic standpoint, the uterus has two layers, the inner
glandular layer that is called the endometrium and the outer muscular layer that is
referred to the myometrium.
Physiology and Hormonal Changes:
The uterus undergoes regular monthly changes during menstrual cycles occurring
throughout the childbearing period based on the fluctuations in blood hormonal levels.
The menstrual cycle is usually about 28 days and has two phases. The first phase is
known as the follicular or proliferative phase in which ovarian follicles develop and the
second phase is known as the luteal or secretory phase in which the remaining ovarian
follicles turn into a corpus luteum. The production of estradiol by the ovarian follicles
initiates the Luteinizing Hormone (LH) surge, which is followed by ovulation. The LH
subsequently induces the formation of the progesterone by the stimulation of luteinization
of the granulosa cells in the ovary. Progesterone later enhances the follicle–stimulating
hormone (FSH) surge. The luteal phase lasts for 14 days and ends by the menses that
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lasts for approximately 4-6 days. The occurrence of pregnancy will maintain the
progesterone and estrogen in high levels. 1,2

Types of Uterine Cancer:
There are two types of uterine cancer based on the origin of the tumor. The first type is
endometrial cancer that arises from the inner layer of the uterus and represents about 90%
of all uterine cancers. Because the majority of uterine cancers are endometrial in origin,
uterine cancer is usually referred to as endometrial cancer in most of the literature. The
second type of uterine cancer is sarcoma that arises from the muscular (myometrium) or
the supportive tissue of the uterus and represents about 8% of uterine cancer. 3 Other rare
types of uterine cancer include malignant mixed Mullerian tumor, (MMMT). 4,5

Pathologic Subtypes and Genomic Classification of Uterine Cancer:
Based on the sensitivity of the uterine tissue to hormones, endometrial cancers are
classified into Type 1 and Type 2 tumors. Type 1 tumors are hormone-sensitive lesions
influenced by high levels of estrogen while Type 2 tumors are less-driven by estrogen.
Type 1 tumors constitute about 80% of endometrial cancers and are usually diagnosed at
lower stages than Type 2 tumors. Type 2 tumors, represent 10% of endometrial cancers
and are diagnosed at late stage and have high rates of recurrence. 6 In addition, based on
the cell of origin, endometrial cancer could be classified into 7 subgroups: 1)
endometrioid (75%–80%) which includes ciliated adenocarcinoma, secretory
adenocarcinoma, papillary and villoglandular and adenocarcinoma with squamous
differentiation; 7 2) uterine papillary serous (<10%); 3) mucinous (1%); 4) clear cell
(4%); 5) squamous cell (<1%); 6) mixed (10%); and 7) undifferentiated. 8,9 Therefore, all
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cancer cell types that are not driven by estrogen and have poor differentiated carcinoma
are classified as Type 2 endometrial cancers that include papillary serous carcinoma,
clear-cell carcinoma, undifferentiated carcinoma, and grade III endometrioid
carcinoma.10
Based on genomic studies, endometrial cancer is classified into 4 subtypes, POLE
ultramutated, microsatellite instability hyper-mutated, copy-number low, and copynumber high. 11 There is a potential that the recent genomic classification has important
value in prognostic and therapeutic implications. 11-13 Table1 shows the different
characteristics of different types of endometrial genomic subtypes.
Table 1: Characteristics of four genomic classes of endometrioid and serous
carcinomas

Copynumber
aberrations
MSI/MLH1
methylation

Mutation rate

Genes
commonly
mutated
(prevalence)

Histological
type

Tumor grade

POLE
(ultramutated)

MSI
(hypermutated)

Copy-number high
(serous-like)

Low

Copy-number
low
(endometrioid)
Low

Low

Mixed MSI
high<comma>
low<comma>
stable
Very high (232
× 10−6
mutations/Mb)
POLE (100%)
PTEN (94%)
PIK3CA (71%)
PIK3R1 (65%)
FBXW7 (82%)
ARID1A (76%)
KRAS (53%)
ARID5B (47%)
Endometrioid

MSI high

MSI stable

MSI stable

High (18 ×
10−6
mutations/Mb)
PTEN (88%)
RPL22 (37%)
KRAS (35%)
PIK3CA (54%)
PIK3R1 (40%)
ARID1A (37%)

Low (2·9 ×
10−6
mutations/Mb)
PTEN (77%)
CTNNB1
(52%) PIK3CA
(53%) PIK3R1
(33%) ARID1A
(42%)

Low (2·3 × 10−6
mutations/Mb)

Endometrioid

Endometrioid

Mixed
(grades 1–3)

Mixed
(grades 1–3)

Grades 1 and 2

Serous,
endometrioid, and
mixed serous and
endometrioid
Grade 3

High

TP53 (92%)
PPP2R1A (22%)
PIK3CA (47%)

4
Progression- Good
Intermediate
Intermediate
Poor
free survival
Reprinted from The Lancet Oncology, Murali,R., Soslow,R.A., Weigelt,B, Classification of
endometrial carcinoma: more than two types, Copyright (2014), with permission from
Elsevier14

Pathogenesis of Uterine Cancer:
Type 1 and type 2 tumors have different pathogenesis. Type 1 tumors are believed to
result from high and long exposure to estrogen that increases the probability of
occurrence of atypical hyperplasia that precedes the development of Type 1 endometrial
cancer. 6 This type of cancer is usually found in premenopausal young patients compared
to Type 2 of endometrial cancer that occurs mainly in postmenopausal women. The
hormonal and genetic mutations and abnormalities could influence the pathogenesis of
this type. This includes microsatellite instability, K-ras and PTEN mutations, and defects
in DNA mismatch repair. 15-17
Although, the molecular pathway of developing type 1 is not clear, tumor suppressor
gene (PTEN) expressions are identified in the endometrium after prolonged exposure to
high estrogen levels. 6
Mutations in the p53 gene are believed to play important role in Type 2 endometrial
cancer. The mutations in the p53 gene are found in 80-90% of endometrial intraepithelial
carcinoma (EIC). 18 EIC is the precursor of serous carcinoma (Type 2). 18,19
The distribution of genetic mutations observed in Type 1 and type 2 tumors in different
studies is illustrated in table 2 that summarized the result from a review article.
Table 2: Percentages of Genetic Alteration among the two types of Endometrial
Cancers
Genetic Alteration
Type 1 Tumor
Type 2 Tumor
PTEN inactivation
Up to 83%
11%
PIK3CA mutation
26–36%
5%
KRAS mutation
10–30%
0–10%
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β-catenin /CTNNB1 mutation
14–44%
0–5%
Microsatellite instability
20–45%
0–11%
p53 mutation
10–20%
90%
HER2/neu amplification
10–30%
18–80%
p16 inactivation
10%
40–45%
E-cadherin loss
10–20%
60–90%
Adapted from “Molecular Profiling of Endometrial Malignancies” by Samarnthai N,
Hall K, Yeh IT., 2010, Obstetrics and Gynecology International. 20

Tumor Staging and Grading System:
There are two main systems used for endometrial cancer staging: the Federation
International de Gynecology and Obstetrics (FIGO) and the American Joint Committee
on Cancer (AJCC). Both systems represent surgical staging that is based on
characteristics of the resected tissue from the surgical procedures. Both systems were
established based on the Tumor size (T), Lymph Node involvement (N) and tumor
Metastasis to other organs (M). The differences between the two systems are that FIGO
does not include stage 0 anymore. The most recent updated versions of these two
systems consider pathologic and surgical criteria for staging. 21-23 The FIGO staging was
last revised in 2009 and the AJCC was last revised in 2016. 24 However, the FIGO staging
is the most commonly used in clinical practice and research (Table 3 and 4).25
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Table 3: Staging uterine carcinoma: TNM and International Federation of
Gynecology and Obstetrics (FIGO) Classification Systems.
Primary tumor (T) (surgical-pathologic findings)
FIGO
Definition
stages
Primary tumor cannot be assessed
No evidence of primary tumor
Carcinoma in situ (pre-invasive carcinoma)
I
Tumor confined to corpus uteri
IA
Tumor limited to endometrium or invades less than one-half of the
myometrium
T1b
IB
Tumor invades one-half or more of the myometrium
T2
II
Tumor invades stromal connective tissue of the cervix but does not
extend beyond uterus
T3a
IIIA
Tumor involves serosa and/or adnexa (direct extension or
metastasis)
T3b
IIIB
Vaginal involvement (direct extension or metastasis) or
parametrial involvement
T4
IVA
Tumor invades bladder mucosa and/or bowel mucosa (bullous
edema is not sufficient to classify a tumor as T4)
Regional lymph nodes (N)
TNM
FIGO
Definition
categories stages
NX
Regional lymph nodes cannot be assessed
N0
No regional lymph node metastasis
N1
IIIC1 Regional lymph node metastasis to pelvic lymph nodes
N2
IIIC2 Regional lymph node metastasis to para-aortic lymph nodes, with
or without positive pelvic lymph nodes
Distant metastasis (M)
TNM
FIGO
Definition
categories stages
M0
No distant metastasis
M1
IVB
Distant metastasis (includes metastasis to inguinal lymph nodes
intraperitoneal disease, or lung, liver, or bone. It excludes
metastasis to para-aortic lymph nodes, vagina, pelvic serosa, or
adnexa.)
Used with the permission of the American Joint Committee on Cancer (AJCC),
Chicago, Illinois. The original source for this material is the AJCC Cancer Staging
Manual, Eighth Edition (2017) published by Springer New York, Inc.24
TNM
categories
TX
T0
Tis
T1
T1a
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Table 4: staging of uterine sarcoma FIGO and TNM Systems:
Leiomyosarcoma and Endometrial Stromal Sarcoma
Primary tumor (T)
TNM
FIGO
Definition
categories
stages
Leiomyosarcoma and endometrial stromal sarcoma
TX
Primary tumor cannot be assessed
T0
No evidence of primary tumor
T1
I
Tumor limited to the uterus
T1a
IA
Tumor 5 cm or less in greatest dimension
T1b
IB
Tumor more than 5 cm
T2
II
Tumor extends beyond the uterus, within the pelvis
T2a
IIA
Tumor involves adnexa
T2b
IIB
Tumor involves other pelvic tissues
¶
T3
III
Tumor infiltrates abdominal tissues
T3a
IIIA
One site
T3b
IIIB
More than one site
T4
IVA
Tumor invades bladder or rectum
Adenosarcoma
TX
Primary tumor cannot be assessed
T0
No evidence of primary tumor
T1
I
Tumor limited to the uterus
T1a
IA
Tumor limited to the endometrium/endocervix
T1b
IB
Tumor invades to less than half of the myometrium
T1c
IC
Tumor invades more than half of the myometrium
T2
II
Tumor extends beyond the uterus, within the pelvis
T2a
IIA
Tumor involves adnexa
T2b
IIB
Tumor involves other pelvic tissues
¶
T3
III
Tumor involves abdominal tissues
T3a
IIIA
One site
T3b
IIIB
More than one site
T4
IVA
Tumor invades bladder or rectum
Regional lymph nodes (N)
TNM
FIGO
Definition
categories
stages
Leiomyosarcoma and endometrial stromal sarcoma
NX
Regional lymph nodes cannot be assessed
N0
No regional lymph node metastasis
N1
IIIC
Regional lymph node metastasis
Adenosarcoma
NX
Regional lymph nodes cannot be assessed
N0
No regional lymph node metastasis
N1
IIIC
Regional lymph node metastasis
Distant metastasis (M)
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TNM
FIGO
Definition
categories
stages
Leiomyosarcoma and endometrial stromal sarcoma
M0
No distant metastasis
M1
IVB
Distant metastasis (excluding adnexa, pelvic and abdominal
tissues)
Adenosarcoma
M0
No distant metastasis
M1
IVB
Distant metastasis (excluding adnexa, pelvic and abdominal
tissues)
Used with the permission of the American Joint Committee on Cancer (AJCC),
Chicago, Illinois. The original source for this material is the AJCC Cancer Staging
Manual, Eighth Edition (2017) published by Springer New York, Inc.24

Symptoms and Diagnosis of Uterine Cancer:
Uterine cancer has early symptoms compared to other types of gynecological cancers.
About 90% of women diagnosed with uterine cancer presented with abnormal vaginal
bleeding. 26 It is the most common symptom that can lead to early diagnosis. 6
The diagnosis of uterine cancer can be established based on the histologic examination of
uterine specimens. The uterine specimens can be obtained through different methods with
different accuracy. Table 5 shows the accuracy of different methods used. In addition,
some non-invasive methods like transvaginal ultrasound can be used for diagnosis.27
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Table 5: Accuracy of endometrial histologic methods for diagnosing neoplasia.
Method

Diagnostic Accuracy (%)

Tissue Insufficient for
Diagnosis (%)

Aspiration
Pipelle
95–98
9
Endocell
95–98
11
Vabra
95–98
26
Isaacs cell sampler
95–98
30
Pistolette
95–98
13
Brushing
Endoscann
100
36
Biopsy
Kevorkian
97
10
Accuracy of endometrial histologic methods for diagnosing neoplasia. Adapted from
“Endometrial Hyperplasia and Neoplasia: Definition, Diagnosis, and Management
Principles,” by Mutter, G, Ferenczy, A, 2008, Glob Libr Womens Med, 28. Reprinted
with permission.

Treatment of Uterine Cancer:
Usually the first option of treatment of uterine cancer is surgery. The surgery of removing
the uterus is called hysterectomy. The surgery may include some other organs.
Hysterectomy with salpingo-oophorectomy will remove the uterus, fallopian tubes, and
ovaries. Radical hysterectomy will include the removal of the uterus, fallopian tubes,
ovaries, and cervix. The surgery may include removing regional lymph nodes. Based on
the cancer type and the condition of the patient surgery may combine with adjuvant
therapy to kill the remaining cancer cells in the body. This includes the chemotherapy,
radiation therapy and hormonal therapy. Figure1 shows the different modalities that can
be used to determine the treatment types for endometrial cancer patients based on
National Comprehensive Cancer Network (NCCN) Guideline Version 1.2017.
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Figure 1: Treatment options for uterine cancer based on the surgical stages

Adapted from NCCN Clinical Practice Guidelines in Oncology (Uterine Neoplasms),
National Comprehensive Cancer Network (NCCN) Guidelines Version 1.2017,
(www.nccn.org).
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Risk Factors
There are different factors that may play role in increasing the risk of uterine cancer. It
includes age, low parity, family history of uterine cancer, obesity, diabetes mellitus,
hormone replacement therapy, tamoxifen and age of menarche and menopause.
Age:
Since the majority (approximately 80%) of uterine cancers are diagnosed among
postmenopausal women, older age is a risk factor for endometrial cancer. The peak agespecific incidence rate in the U.S. and globally is in the age groups of 50-65 years. 29,30
Parity:
Women with low parity are known to be at higher risk for uterine cancer compared to
women with high parity. A meta-analysis study that included 69,681 patients from ten
prospective studies, 35 case control studies and one pooled analysis have confirmed the
significant inverse relationship of the parity with uterine cancer (RR= 0.69 and 95% CI
0.65-0.74). Furthermore, it confirms that the risk is decreasing with high number of the
parity. Nulliparous carries a strong risk for uterine cancer. 31 However, some factors
related to the infertility that associated with the nulliparity may influence the endometrial
cancer e.g. (polycystic ovary syndrome). 32 Furthermore, short intervals between
pregnancies and until menopause and high parity are associated with reduced risk for
uterine cancer. 33-35
Family History and Genetic Disorder:
Research studies have shown a positive association between family history of uterine
cancer and increased risk in unaffected female relatives. The odds ratio has been
estimated as 2.1 to 2.8 in different studies. 36,37 However, some studies found that women
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with family history of uterine cancer will have only small risk for uterine cancer. 38,39 In
addition, hereditary non-polyposis colorectal cancer (HNPCC) syndrome carries higher
risk for unaffected female family members. 40,41
Obesity:
There are different ways to determine the obesity. However, the body mass index (BMI)
was recognized and adopted by many accredited agency such as World Health
Organization (WHO) and American Heart Association (AHA). 42,43 The adult normal
weight considered when (BMI ≥18.5 to 24.9 kg/m2), overweight when (BMI ≥25 to 29.9
kg/m2), obesity when (BMI of ≥30 kg/m2) and severe obesity when BMI ≥40 kg/m2). 42,43
There has been a consistency among several studies that linked uterine cancer to obesity.
The relative risk of uterine cancer associated with the obesity was ranging from 2 to 10 in
many studies using different types of measurement e.g. BMI, 44-49 body weight, 38,50-52
waist-to-thigh circumference ratio, 53 and waist-to-hip circumference ratio. 54,55 While the
risk found to be high and consistent in the postmenopausal women, some study skeptical
about the association of obesity and uterine cancer in premenopausal women.37
Obesity and overweight can lead to insulin resistance, ovarian androgen excess,
anovulation, and chronic progesterone insufficiency in premenopausal women. 49 In
postmenopausal women, conversion of the androgens in the adipose tissue through the
aromatization can also lead to higher levels of circulating estrogens. These variations in
estrogen levels may affect the cells of breast and endometrium by preventing apoptosis
and stimulating angiogenesis by increasing cellular proliferation. 56
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Diabetes Mellitus:
Glycemic load is considered a probable factor that may increase the risk of uterine
cancer. 57-59 However, some studies claim that the risk is linked to the comorbidity of
obesity. 60,61 Different studies found the risk of diabetes was independent with RR= 2.0,
95% CI (1.1-3.6). 50
There are different mechanisms that explain the potential effect of hyperglycemia on
uterine cancer. The long period of hyperglycemic exposure can lead to increases in
insulin-like growth factor 1 (IGF-1). IGF-1 enhances the cells growth, decreases cell
death, and stimulates cell duplication of uterine cancers. 59,62 Moreover, oxidative stress
can be increased by the glycemic overload which triggers uterine cancer. 56
Hormone Replacement Therapy (HRT):
HRT is frequently used by women in developed countries to treat menopausal symptoms.
It is taken to treat the deficiency in the circulating estrogen and progesterone hormones in
postmenopausal women. A meta-analysis study that included 30 studies concluded that
the RR was 2.3 (95% CI 2.1-2.5), in women using estrogen compared to the nonusers. In
addition, women using estrogen for 10 or more years could increase the relative risk to
9.5. However, the risk of uterine cancer was decreased when estrogen combined with
progestin. 63,64 However, the Women’s Health Initiative has concluded that the risk of
using combined estrogen plus progestin was exceeding the benefit.65
The HRT (unopposed estrogen) induces the mitotic stimulation of the endometrium with
partial shedding. 66 The adding of the progesterone will alleviate the effect of the estrogen
by neutralizing the receptor of estrogen and enhance the process of the estradiol
metabolisation. 67
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Tamoxifen:
Tamoxifen is a trans-isomer of a triphenylethylene derivative drug that used to prevent
and treat breast cancers that are hormone-receptor positive. It prevents the estrogen to
bind with the receptor by attaching with the hormone receptor in the cancer cell. Several
studies revealed that the odds ratio of the association of Tamoxifen use and uterine cancer
was ranging from 2.5 to 9.5 based on the duration of usage of Tamoxifen. 68-72 However,
another study has criticizing the association of Tamoxifen and uterine cancer since the
biases may affect their inferences. 73
Tamoxifen works as anti-estrogen on breast tissue, however it works as an estrogen on
the endometrium. 74 Therefore, Tamoxifen enhances the estrogenic effect on the
endometrium which leads to growth of the lining layer of uterus and increases the risk of
developing cancer. 74
Age of Menarche and Menopause:
Age of menarche and menopause has been associated with the risk of endometrial cancer
in different studies. Girls with early age of menarche i.e. before age 11 or 12 have a high
risk of uterine cancer with the RR ranging between 1.5 to 5. 38,44,46,50 Longer periods
between menarche and menopause have been associated with a higher risk of endometrial
cancer and shorter periods have been associated with reduced risk. 38,44,46,75
The mechanism of increasing risk have been associated with longer periods of exposure
to estrogen and related enhancement of proliferative factor that lead to endometrial
cancer.76
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Protective Factors
Some factors have been found to be protective against uterine cancer. These factors
included contraceptive hormones, smoking, physical activates and coffee.
Contraceptive hormones:
Contraceptive hormones are synthetic estrogen and progestin hormones that are used to
prevent the pregnancy. They can be administered in different forms e.g. oral pill, skin
patch or an implant. 77 They have been reported in several studies including a metaanalysis study involved more than 27,276 women that the using of oral contraceptive
drugs showed a decline the uterine cancer by 30%.37,78-81 The protective effect of these
types of drugs were increased simultaneously with the increasing of usage duration.81
The protective effect of the hormonal contraceptive drugs resulted from the suppression
effect of progestin on the endometrial proliferation. 82,83
Smoking:
Although cigarette smoking is well-known to be harmful to health, it has been linked to
reduction in uterine cancer risk that was confirmed by a meta-analysis. 84 However, these
benefits were not conclusive since some studies limit the protective effect on the current
but not the ex-smokers. 85,86 In contrast, another study claims that the ex-smokers have
greater protective effect. 87
The protective effect is believed to be due to the enhancement effect of smoking on
estrogen metabolism in the liver, which reduces the risk of uterine cancer development. 88
In addition, smoking women may reach the age of menopause earlier than non-smokers
and consequently have less exposure to estrogen. 89
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Physical activity:
Some studies found that limited physical activity increases the risk of uterine cancer, after
adjusting for obesity and caloric intake. 90,91 However, some studies claimed that
reduction of uterine cancer risk is not directly attributed to the physical exercise. 92
Physical activity has been suggested as a possible protective factor for uterine cancer
since it enhances body oxygen uptake and regulates and maintains body metabolism that
could in turn minimize insulin levels and reduce insulin resistance as well. 93 Moreover,
physical activity can reduce estradiol levels by increasing sex hormone binding globulin
(SHBG) and ultimately reduce uterine cancer risk. 94 Therefore, physical activity reduces
estradiol by enhancing estrogen metabolism or indirectly by reducing body fat stores. 95
Coffee:
A consensus among many studies showed that coffee consumption has a protective effect
against uterine cancer. 96-101 A two meta-analysis studies published in 2008 and 2012
concluded a significant protective effect of coffee consumption against uterine cancer.
102,103

Coffee has strong antioxidant effect through enhancing insulin sensitivity and increasing
SHBG levels. 100,103 In addition, promoting estradiol elimination and preventing estradiolmediated carcinogenesis of uterine cancer cells could result from enhanced liver enzymes
as an effect of caffeine and bioactive compounds of the coffee. 100
These risk and protective factors for uterine cancer have different magnitudes of risk
which are presented in Table 6, as adapted from the American Cancer Society Guidelines
for Early Uterine Cancer Detection88,104,105 However, these risk and protective factors
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may not be applicable to all populations since all of these studies were conducted in
Western and East Asian countries.
Table 6: Relative risk of demographic, hormonal, medical and lifestyle related to
uterine cancer
Risk factor
Aging

Relative risk (RR)
Women 50- to 70-years-old have a 1.4
percent risk of endometrial cancer
2 to 10
2
2
2
3

Unopposed estrogen therapy
Tamoxifen therapy
Late menopause (after age 55)
Nulliparity
Polycystic ovary syndrome (chronic
anovulation)
Obesity
2 to 4
Diabetes mellitus
2
Lynch syndrome (hereditary
22 to 50 percent lifetime risk
nonpolyposis colorectal cancer)
Cowden syndrome
13 to 19 percent lifetime risk
Physical activity
0.73 to 0.75
Coffee
0.64 to 0.87
Reproduced with permission from: Canto MI. Chromoendoscopy. In: UpToDate, Post
TW (Ed), UpToDate, Waltham, MA. (Accessed on 01/04/2017.) Copyright © 2017
UpToDate, Inc. For more information visit www.uptodate.com. 88,104

Screening of Uterine Cancer:
Unfortunately, there is no efficient or cost-effective way for population screening for
uterine cancer. 4 However, transvaginal ultrasonography (TVUS), endometrial aspiration
biopsy and endometrial curettage can help in early detection of uterine cancer in women
with high risk. 104,106 Because of the periodic variations in endometrium thickness in
premenopausal women, screening and early detection of cancer are difficult in this age
group. Therefore, TVUS in the premenopausal is not sensitive while it has the same
sensitivity of endometrial biopsy in the postmenopausal women. 107,108
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Global Epidemiology of Uterine Cancer:
Global and the U.S Epidemiology of Uterine Cancer
Global Incidence & Mortality
According to 2012 Globocan, uterine cancer was ranked as the fifth most common
cancer for women worldwide after breast, colorectum, cervical, and lung cancers. 109 The
global average age-standardized incidence and mortality rates of uterine cancer were 8.2
and 1.8 per 100,000, respectively. The uterine cancer has different incidence distribution
in different regions of the world. It is the most common gynecologic malignancy in
developed countries, whereas it is the second most common gynecologic malignancy in
developing countries after cervical cancer. 109 In general, high-income countries show
high incidence of uterine cancer while low-income countries have a low incidence of the
disease. 110 For example, North America and Central and Eastern Europe have the highest
incidence of uterine cancer in the world. 109In contrast, some regions in Africa show the
lowest incidence rates in the world. 110-112 The world mortality ASR was 1.7 in 2012. The
mortality ASR of uterine cancer has some variations across the world. The WHO
European Region has the highest mortality rate of 2.6 per 100.000 followed by the
Americas WHO Regional Office with 2.0 among all six WHO regions, the lowest
mortality ASR of 1 per 100.000 was reported in the WHO Region of the South East Asia.
113

The survival rate of uterine cancer in high-income countries is higher than the rate in

lower income countries. 112 For example, the five-year survival rate in the U.S was 89%
and in all developed countries was 82% compared to 61% in Sub-Saharan Africa and
67% in all developing countries.112
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The variations in uterine incidence and mortality rates across the world can be explained
by differences in exposure to risk factors and different levels of access to health care. For
example, low parity and obesity are common in Western women. The use of Tamoxifen
and oral estrogen replacement therapy are higher in developed countries compared to
developing countries. Early diagnosis of uterine cancer in high-income countries due to
better access to healthcare and receiving the appropriate treatment have resulted in a good
survival rates. On the contrary, late presentation of the disease with limited access to
diagnostic and treatment facilities may explain the poor survival rate of uterine cancer in
low-income countries.
U.S. Incidence & Mortality
Uterine cancer is the 4th most common type of female cancer in the United States after
breast, lung and colorectal cancers. In 2013, the age-standardized incidence and mortality
rates were 26.4 and 4.6 per 100,000, respectively. The uterine cancer incidence rate in the
U.S. peaked in 1970 followed by a steady decline through the 1980s. 30 Between 1992
and 2002, the incidence rate was fairly steady (24.4 to 24 per 100,000), but the rate has
slightly increased since 2002. The incidence rate trend is similar for both younger (20-49
years) and older (50+ years) population. The incidence rate of uterine cancer is higher
among white women compared to African-American and Hispanic women while the
mortality rate was lower among white women compared to African-American and
Hispanic women.114-118
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Egypt Overview:
Egypt Health System
Egypt is one of the highest populated countries in North Africa. In 2013, the projected
population of Egypt was 86 million, 50% of them were below 25 years of age. About
97% of the populations live in 4% of the total area of Egypt. 119,120 The health care system
in Egypt is managed and financed by different sectors. This includes public government
sectors which include ministries of health, education, the military, and police. In addition,
non-governmental organizations, clinics runs by faith based facilities and private health
sectors, play an important role in health services. Egypt has a wide spread infrastructure
of primary health care clinics within 3 kilometers of any residential area in the country.119
Gharbiah Population Cancer Registry:
In the Gharbiah province a population-based cancer registry was founded in 1998 as a
project of the Middle East Cancer Consortium. The registry covers the Gharbiah province
in the center of Nile delta, an area of 1,948 Km and a population of 4,011,320. The
registry is located in Tanta city. The registry aims to employ an active registration from
all the clinics, labs and hospitals of the provinces and from death certificates.
Uterine Cancer in Egypt
In 2012, the age-standardized incidence rate of uterine cancer in Egypt was 3.8 per
100,000 compared to the global incidence of 8.2 per 100,000. 109 Uterine cancer was
ranked as the ninth most common cancer of women in Egypt. The initial report of the
Middle East Cancer Consortium (MECC) for the period 1996-2001 showed that Egypt
has the lowest incidence of uterine cancer in the region. The incidence rate of uterine
cancer was lowest in Egypt 3.5 per 100.000 compared to other populations such as Israeli
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Jews (13.8 per 100.000), Cypriots (11.8 per 100.000), Israeli Arabs (8.7 per 100.000),
and Jordanians (5.8 per 100.000). 121 In addition, the low stage at diagnosis of uterine
cancer is high compared to other female cancers in Egypt. With urbanization, life style
changes are increasing the risk of various types of cancer including hormonally driven
cancers such as uterine cancer. Although the risk of uterine cancer is believed to be
relatively low in Egypt, there seem to be considerable geographic variations in the
incidence rate of uterine cancer.
According to a study from the Gharbiah Cancer Registry, the incidence of gynecological
cancer (ovary, uterine, and cervical) was higher in urban than in rural areas. 122 Uterine
cancer showed the highest urban–rural incidence rate ratio (IRR = 6.07, 95% CI = 4.17,
8.85). Also in the advanced age group of urban women the incidence of uterine cancer
was high compared to women in rural areas. 122 The significant findings of this study that
shows urban areas have a higher incidence of gynecological cancers compared to rural
areas would suggest some differences in environmental hormonal compounds across the
two different areas. However, there may be some factors that affect the overall estimation
of uterine cancer incidence. Consequently, the variation in these factors among different
populations would explain the discrepancies in the uterine incidence.
There are some factors that may lead to variations in uterine cancer across different
geographic regions or populations. Different risk factors may result in variation of uterine
cancer incidence. 123 The availability, affordability and accessibility of the health care
may influence the variation in uterine cancer incidence. In addition, the quality of cancer
registry plays an important role in the estimation of cancer incidence. The cancer
incidence can be underestimated or overestimated by failure to determine the population
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at-risk. For example, the population at risk of uterine cancer should not include women
with removed uterus (hysterectomy). Hysterectomy is the surgical removal of the uterus.
It is considered one of the most frequent surgeries for women. For example, about 88%,
81%, and 78% of all hysterectomy procedures were done for nonmalignant diseases in
the US, 124 Germany125 and Sweden126 respectively. Leiomyoma, endometriosis and
genital prolapse are the most common diseases for which hysterectomy may be used as a
treatment. In Egypt, there is no clear data about the prevalence of hysterectomy and the
indication of this surgery in the country. However, there is an impression that there has
been an overuse and a malpractice of hysterectomy by clinicians and lab workers in
Egypt.
There are many studies that show distortions of rate ratios of uterine cancer were changed
dramatically by adjusting for hysterectomy. The Black women in the U.S have the
highest prevalence of hysterectomy compared to Hispanic and non-Hispanic white
women. After adjusting for the hysterectomy effect, the incidence rate of uterine cancer
was increased in all racial groups. However, the highest increase after adjustment for
hysterectomy were in U.S. Black women which minimized the gap in uterine cancer
incidence rates among all groups. 127 Another studies125, 128 supporting this finding and
they found that the hysterectomy correction has different effect on incidence rate of
uterine cancer in different geographical regions of the U.S. For example, the
hysterectomy correction has high impact on rates in the south compared to other regions
of the U.S. 117 Therefore, accounting for hysterectomy is an important measure to have
accurate estimate of uterine cancer incidence rate.
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Goal of the Dissertation Projects:
Uterine cancer is one of the top-ranking cancers of women with wide international
variations in incidence rates. Egypt has a lower incidence of uterine cancer than other
countries in the Middle East. In addition to the international incidence variation, there are
also wide variations in incidence by rural and urban areas within countries. Women in
Egypt are exposed to variable levels of hormones and have variable access to medical
care in rural and urban areas. Therefore, this research project focused on the Gharbiah
province, the region with the only population-based cancer registry in the country, with
the aims of investigating demographic and clinical characteristics of uterine cancer,
assessing rural/urban variation in incidence rates, and evaluating the possible role of
hysterectomy in under-estimating the disease incidence in this population.
There is gap in knowledge of uterine cancer in Egypt. The low incidence rate of uterine
cancer in Gharbiah region compared to the regional countries is an interesting
observation to study. It is important to know the characteristics of the uterine cancer in
the population of Gharbiah region. This will help us to generate a hypothesis about the
low incidence of uterine cancer in this region. It is important to investigate this low
incidence rate and examine some factors that may affect the calculation.
Investigating the potential factors that may lead to low presentation/incidence of uterine
cancers in Egypt compared to the surrounding countries would help to understand the
uterine cancer incidence rate variations. Changes in risk factors of uterine cancer e.g.
obesity and fertility rates, may explain some of the disparities in uterine cancer across the
regions. There is an impression of an excessive hysterectomy rate in Egypt that may
affect the validity of the uterine cancer incidence rate. Therefore, it is worthwhile to study
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the impact of hysterectomy prevalence on the uterine cancer incidence rate in this
population. This will help to estimate the actual magnitude of the uterine cancer
incidence rate.

Project Aims and Hypothesis:
Aim1:
To examine the incidence of uterine cancer over the study period and characterize the
demographic and clinical profiles of patients residing in the Gharbiah province of Egypt
during the period of 1999-2010.
Hypothesis:
The uterine cancer incidence rate was increasing over the time in Gharbiah.
Aim 2:
To investigate the regional variations (rural vs. urban) of uterine cancer by demographic
characteristics, incidence rate and clinical presentations.
Hypothesis:
The urban women in Ghrabiah have high incidence rate of uterine cancer compared to the
rural women.
Aim 3:
To quantify the impact of hysterectomy rate on the incidence rate of uterine cancer in
Gharbiah province of Egypt.
Hypothesis:
The uterine cancer incidence rate was underestimated by the high prevalence of
hysterectomy in Gharbiah.
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Chapter 2:
Changes in Uterine Cancer Incidence Rates in Egypt during the Period of
1999-2010
Background:
Globally, uterine cancer is one of the top-ranking cancers that affects women. 109,113
Endometrial cancer arises from the inner layer (endometrium) of the uterus, the origin of
approximately 90% of uterine cancers, followed by uterine sarcoma that arises from the
outer layer (myometrium) (8%) and less frequent types of cancer (2%).
According to the latest figures of the International Agency for Research on Cancer
(Globocan 2012), corpus uteri cancer ranks as the fifth most common women’s cancer
worldwide after breast, colorectal, cervix uteri and lung cancers. 29,109 Globocan reported
the aggregate age-standardized incidence and mortality rates of corpus uteri cancer as 8.2
and 1.8 per 100,000, respectively. 109 Uterine cancer has a different incidence distribution
in different regions of the world. It is the most common gynecologic malignancy in
developed countries and the second most common gynecologic malignancy in developing
countries after cervical cancer. 109,129 North America and Central and Eastern Europe
have the highest incidence of corpus uteri cancer in the world. 29,109 In contrast, some
regions in Africa show the lowest incidence rate in the world. 110-112
The variation in uterine cancer incidence rates across the world can be explained by
differences in exposure to risk factors and different levels of healthcare in the different
regions. 130
Based on Globocan, corpus uteri cancer is ranked as the tenth most common cancer
among women in Egypt. According to the Middle East Cancer Consortium (MECC)
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Report of 2006, the incidence rate of uterine cancer in Egypt (3.5/100,000) is the lowest
compared to other countries in the Middle East: Israeli Jews (13.8/100,000), Cypriots
(11.8/100,000), Israeli Arabs (8.7/100,000) and Jordanians (5.8/100,000). 121 In addition,
the low stage at diagnosis of uterine cancer is high compared to other female cancers in
Egypt. 121
This study incorporated the most recent data collected by the Egyptian registry after the
published report on the data of 1999-2002. We aimed at verifying the suspected
increasing incidence rate of uterine cancer and characterizing the demographic and
clinical profiles of patients residing in the Gharbiah province of Egypt during the period
of 1999-2010.
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Methods:
The Study Population
The study included the primary uterine cancers that were diagnosed in the Gharbiah
province and collected by the Gharbiah Population-based Cancer Registry (GPCR) from
January, 1999 through December, 2010. Data were abstracted from all uterine cancer
cases included in the registry for the study period. The registry was founded in 1998 as a
project of the Middle East Cancer Consortium. The Gharbiah Cancer Society is the home
of GPCR in Tanta, which is the capital city of Gharbiah Province in the center of the Nile
delta region. The registry uses the International Agency for Research on Cancer (IARC)’s
software CanReg4 for registry the cases. The data were actively collected from all
hospitals and pathologic labs of Gharbiah Province. In addition, patients seeking medical
care outside the Gharbiah Province are tracked and their data are abstracted and included
in the registry.
The Gharbiah province is about 100 km north of Cairo in the Nile delta region. It is the
tenth largest province in Egypt with a total area of 1,948 Km². It consists of 8 districts.
These include: El-Mahalla El-Kubra, Kafr El-Zayat, Samannoud, Tanta, Zifta, El-Santa,
Kotoor and Bassyoun. The total population of Gharbiah Province according to the
Egyptian census of 2006 was 4,011,320 individuals that represent 5.5% of Egypt’s total
population. The study was approved by the Institutional Review Board (IRB) at
University Nebraska Medical Center (UNMC) and Gharbiah Cancer Center Ethics
Committee.
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Data Collection:
Cases were coded in the registry based on the third edition of International Classification
of Diseases for oncology, (ICD-O-3) coding systems. Cases included C54.0 – C54.9
(Corpus Uteri Cancer) and C55.9 (Uterus, NOS Cancer). There were 660 cases of uterine
cancer reported during the period of 1999 through 2010 in Gharbiah Province. The
demographic and clinical characteristics of the cases that were abstracted included
registration number of the patients, age, marital status, number of children, place of
residence, smoking status, occupational status, date and basis of diagnosis, tumor
topography, tumor morphology, tumor stage, tumor grade, and treatment. The population
data of the latest Egyptian census of 2006 were obtained from the data of the Central
Agency for Public Mobilization and Statistics (CAPMAS). 131
Data management and statistical analysis:
The histopathologic tumor types were grouped into four types based on the
histopathologic grouping of the International Agency for Research on Cancer (WHO)
used in Cancer Incidence in Five Continents Volume IX (CI5). 132
The Uterine cancer morphology codes were grouped into four main subgroups. These are
carcinoma (8010-8574, 8576), sarcoma (8800-8811, 8830, 8840- 8921, 8990-8991, 90409044, 9120-9133, 9150, 9540-9581), other specified malignant neoplasm and unspecified
malignant neoplasm (8000-8005). Carcinoma was divided into adenocarcinoma (81408141, 8190-8211, 8230-8231, 8260-8263, 8310, 8380, 8382-8384, 8430, 8440-8490,
8510, 8560, 8570-8574, 8576), other specified carcinoma and unspecified carcinoma
(8010-8035).
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Tumor grades were classified into four grades: Grade I, for well differentiated, Grade II,
for moderately differentiated, Grade III, for poorly differentiated, and Grade IV, for
undifferentiated anaplastic tumors and lastly the Unspecified Grade. Tumor stages were
grouped into four stages: local, regional, distal and un-staged.
The incidence rate (IR) was calculated by dividing the number of events (E) by the total
number in the population at risk (P) per 100,000 women. The 95% confidence interval
(CI) was calculated using the following formula: CI= IR±1.96 × IR/√E and the 95% CI of
rate ratio calculated by using CI = exp [In (IR1/IR2)] ± 1.96 × √ (1/E1 + 1/E2). The
Egyptian census of 2006 was used to determine the number of women at risk.
The incidence rate of uterine cancer was calculated for both pre and postmenopausal
women. The women with age of 50 years old or older were considered post-menopause
and the women younger than 50 years old were considered pre-menopause. Due to the
low number of cases, the incidence rates were compared over the three periods: 1999 to
2002, 2003 to 2006 and 2007 to 2010. The crude incidence rate was used to compare the
incidence of uterine cancer over the entire time frame of the study to the initial incidence
in the period of 1999 to 2002. The person-years at risk was calculated over the 12 year
period based on the total population of Gharbiah women in the census of 2006. The world
standards population (WHO 2000) was used to calculate the age-standardized rate.
Chi-square tests and t-tests were used to test the associations of categorical and
continuous variables respectively. For all the analyses, a two-sided p-value of ≤0.05 was
considered statistically significant. SAS version 9.4 (SAS Institute Inc., Cary, NC) was
used in all statistical analysis.
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Result:
There were 660 women diagnosed with primary uterine cancer in the Gharbiah province
during the period of Jan 1999 through December 2010. Table 7 shows the distribution of
demographic and clinical characteristics of the patients included in this study. About 83%
of patients were postmenopausal and 54% lived in urban areas. Most patients (93%) were
diagnosed based on the histologic diagnosis. However, less than 5% of patients were
diagnosed with uterine cancer based on the death records only. About 91% of the patients
had corpus uteri cancer and 9% were had the diagnosis of uterus NOS (not otherwise
specified). Adenocarcinoma and other carcinomas, comprised 80% of the patients.
Sarcoma represented 11% of the tumors and 9% of all tumors were “unspecified
malignant neoplasms”. Surgery alone was the most offered treatment in 48% of treated
cases, followed by surgery and adjuvant radiotherapy in 19% of the patients who had
treatment information reported. Treatment data showed that 23% of the patients either did
not receive any kind of treatment because they were not fit for the treatment or the
treatment was not available or affordable. In addition, 27% of all patients’ treatment data
was missing because the treatment data was not available in the registry from the
beginning, which resulted in “missing” in all of those patients.
The overall crude incidence rate of uterine cancer in Gharbiah was 2.8 per 100,000 with
95% CI (2.6-3.0). The age standardized incidence rate was 4.1 per 100,000 with 95% CI
(3.8-4.4). Unsurprisingly, the crude incidence rate of uterine cancer was 15.9 per
100,000 in post-menopausal women with 95% CI (14.6-17.3) whereas the premenopausal women were only 0.57 per 100,000 and 95% CI (0.46-0.67). The crude rate

31

ratio was 28.1 and 95% CI (23.0-34.4). Therefore, the postmenopausal women had 28.1
times the odds to develop uterine cancer compared to premenopausal women.
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Table 7: Demographic and Clinical Characteristics of Uterine Cancer patients
(n=660) in Gharbiah Province between 1999 and 2010.
95% CI
Frequency

Variables

Menopausal Status
Residential Status

Periods

Age Groups

Parity(n=351)

Employment(n=418)
Basis of Diagnosis
Cancer
Topography

Tumor Grades

Tumor Stage(n=560)

Percent
LL

UL

Pre-Menopause

115

17.4

14.5

20.3

Post-Menopause

545

82.6

79.7

85.5

Urban

355

53.8

50.0

57.6

Rural

305

46.2

42.4

50.0

1999-2002

154

23.3

20.1

26.6

2003-2006

227

34.4

30.8

38.0

2007-2010

279

42.3

38.5

46.1

<40

23

5.0

3.3

6.7

40-49

82

12.4

9.9

14.9

50-59

237

35.9

32.2

39.6

60-69

217

32.9

29.3

36.5

>=70

91

13.8

11.2

16.4

nulliparous

171

48.7

43.5

54.0

Low Parity

21

6.0

3.5

8.5

High Parity

159

45.3

40.1

50.5

Employed

48

11.5

8.4

14.6

Housewife

370

88.5

85.4

91.6

Death Certificate Only

30

4.5

3.0

6.1

Histology of Primary

614

93.0

91.1

95.0

Other

16

2.4

1.2

3.6

Corpus Uteri Cancer

599

90.9

88.7

93.1

NOS Cancer

60

9.1

6.9

11.3

Well Diff

94

14.2

11.6

16.9

Mod Diff

300

45.5

41.6

49.3

Poorly and Anaplastic

110

16.7

13.8

19.5

Unspecified

156

23.6

20.4

26.9

Localized

334

59.6

55.6

63.7

Regional

19

3.4

1.9

4.9

Distant

72

12.9

10.1

15.6

Un staged

135

24.1

20.6

27.7

Adenocarcinoma

447

68.1

64.6

71.7
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Cancer
Histology(n=656)

Treatment(n=516)

Other carcinoma

78

11.9

9.4

14.4

Sarcoma

72

11.0

8.6

13.4

Other, unspecified malignant
neoplasm

59

9.0

6.8

11.2

No Treatment Given

120

23.3

19.6

26.9

Surgery alone

246

47.7

43.4

52.0

Surgery + adj RT

98

19.0

15.6

22.4

Surgery + adj RT and or adj CT

52

10.1

7.5

12.7

Table 8 shows the age specific incidence rate of uterine cancer. Descriptively, the age
specific rate peaked at 22 per 100,000 and 95% CI (19.28-25.16) in the age group of 6069 years while the age specific rate was lower in subsequent age groups.
Table8: Age-Specific Incidence Rate (per 100,000) of 660 Uterine Cancer diagnosed
in Gharbiah Population, 1999-2010.
Age at Diagnosis

Number of
Cases

<40
40-49
50-59
60-69
>=70
Total

33
82
237
217
91
660

Age Specific Incidence
Rate
/100,000
0.19
2.94
12.52
22.07
16.65
2.78

95% Confidence Interval
Lower Limit
Upper Limit
0.13
2.35
11.00
19.28
13.49
2.58

0.26
3.63
14.19
25.16
20.34
3.00
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The crude incidence rate of uterine cancer in Gharbiah province over the period of 1999
through 2002 was 1.95 per 100,000 and 95% CI (1.6-2.3) and for the period of 2003
through 2006 it was 2.9 per 100,000 and 95% CI (2.5-3.2). By 2007 to 2010 the crude
rate had increased to 3.5 per 100,000 and 95% CI (3.1-3.9). The crude rate was higher in
(2003-2006) and (2007-2010) compared to (1999-2002). The crude rate of uterine cancer
in the period of 2007 to 2010 was 1.8 times the rate in the period of 1999 to 2002. Table
9, shows uterine cancer crude rate and the increment in the rate ratio over the time with
the significant 95% CI.
Table 9: The crude rate of uterine cancer in Gharbiah province for pre and
postmenopausal women with rate ratio (total n= 660) 1999-2010.
Status
Pre-menopausal
Post-menopause
Total

1999-2002 (ref)
CR
95% CI

CR

95% CI

2003-2006
CRR

0.44
10.87

0.3-0.6
8.96-12.78

0.5
16.7

0.4-0.7
14.37-19.12

1.95

1.64-2.25

2.9

2.50-3.24

2007-2010
CRR

95% CI

CR

95% CI

95% CI

1.2
1.5

0.74-1.95
1.23-1.95

0.7
20.2

0.52-0.93
17.55-22.77

1.6
1.9

1.04-2.57
1.49-2.31

1.5

1.20-1.81

3.5

3.11-3.94

1.8

1.49-2.21

CR: Crude Rate
CRR: Crude Rate Ratio

Corpus uteri cancer comprises the majority of uterine cancers in both pre- and postmenopausal women with proportions of 83% and 93%, respectively (Table 10). However,
the NOS cancer has a higher proportion in pre-menopausal women (17%) than (7%) in
post-menopausal women (p<0 .001).
Carcinomas were the most common type in pre and post-menopausal women, 61% and
84%, respectively. The tumor grades have significant association with the menopausal
status (p< .001). About 10% and 15% of pre and postmenopausal respectively were welldifferentiated tumor grade. Moderately differentiated tumor comprised 38% of
premenopausal and 47% of postmenopausal patients. Unspecified tumor grade had the
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highest percentage of premenopausal women (41%) whereas only 20% of
postmenopausal women had unspecified tumor grade. Poorly and anaplastic tumor grade
comprised 11% and 18% of pre and postmenopausal patients respectively.
Although, the nulliparity was relatively high in both premenopausal and post-menopausal
(52% and 48%, respectively), the levels of the parity did not show a significant difference
by menopausal status (p=0 .35). Moreover, treatment, residential status and employment
status did not have any significant association with the menopausal status (Table 10).
Table 10: The association of clinical characteristics and Menopausal Status of the
Uterine Cancer Cases (n=660) Gharbiah Province 2010.

Cancer Site

Basis of
Diagnosis
Histology

Employment

Parity

Residential
Status
stage

Tumor Grade

Missing
Corpus Uteri Cancer
NOS Cancer
Death Certificate Only
Histology of Primary
Other
Missing
Adenocarcinoma
Other carcinoma
Sarcoma
Missing
Employed
Housewife
Missing
Nulliparous
Low Parity
High Parity
Urban
Rural
Missing
Localized
Regional
Distant
Unstaged
Well Diff
Mod Diff
Poorly and Anaplastic

Menopause Status
Pre
Post
Pre
N
N
Col %
0
1
95
504
83%
20
40
17%
10
20
9%
101
513
88%
4
12
3%
2
57
12
23
38
14
63
52
33
5
25
60
55
14
62
3
13
23
11
44
13

2
390
66
49
204
34
307
257
138
16
134
295
250
86
272
16
59
112
83
256
97

Post
Col %

Pearson
/Exact Chi
Square
<.001

93%
7%
4%
94%
2%

0.04

<.001
50%
11%
20%

72%
12%
9%
0.04

18%
82%

10%
90%

52%
8%
40%
52%
48%

48%
6%
47%
54%
46%

61%
3%
13%
23%
10%
38%
11%

59%
4%
13%
24%
15%
47%
18%

0.54

0.70
0.98

<.001

36

Treatment

Unspecified
Missing
No Treatment Given
Surgery alone
Surgery + adj RT
Surgery + adj RT and or
adj CT

47
32
14
37
17
15

109
112
106
209
81
37

41%

20%
0.04

17%
45%
21%
18%

25%
48%
19%
9%

Table 11 displays the association of histology with different clinical characteristics of
uterine cancer. About half of the carcinoma patients were diagnosed with moderate tumor
grade. Histological types of cancer have significant differences across the levels of tumor
grades, 59% of adenocarcinoma were moderately differentiated, 53% of other carcinoma
were unspecified tumor grade and 32% of sarcomas were diagnosed with poor and
anaplastic tumor grade (p <0.001). All sarcomas (100%) were diagnosed as corpus uteri
whereas 75% of other and unspecified malignancies were diagnosed as NOS uterine
cancers. The highest proportions of all histological types that were treated with surgery
only were sarcoma (63%) followed by adenocarcinoma (48%). Histological types of
cancer had significant influence over the treatment options that were given (p <0.001).
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Table 11: The association of histology types of cancer and different clinical
characteristics, (n=660) Gharbiah, 2010.
Histology Types

Well Diff
Tumor
Grade

Mod Diff
Poorly and
Anaplastic
Unspecified

Cancer Site

Corpus Uteri
Cancer
NOS Cancer
Missing
Localized

Stage

Regional
Distant
Unstaged
Missing
No Treatment
Given

Treatment

Surgery alone
Surgery + adj RT
Surgery + adj RT
and or adj CT

Adenocarcinoma

Other
carcinoma

Sarcoma

N
%

N
%

N
%

Other and
unspecified
malignant
neoplasm
N
%

83
19
262
59
65
15
37
8
440
98
7
2
72
245
65
13
3
37
10
80
21
102
74
21
166
48
68
20
37
11

2
3
14
18
21
27
41
53
69
90
8
10
9
42
61
2
3
13
19
12
17
25
13
25
23
43
12
23
5
9

9
13
22
31
23
32
18
25
72
100
0
0
17
35
64
3
5
14
25
3
5
13
6
10
37
63
12
20
4
7

0
0
1
2
0
0
58
98
15
25
44
75
2
10
18
1
2
7
12
39
68
22
26
70
7
19
0
0
4
11

P

<.0001

<.0001

<.001

<.0001
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Discussion:
This study revealed three findings. First, the uterine cancer ASR in this population was
relatively low during the entire study period of 1999-2010, however the crude and ASRs
increased significantly by 2010. Second, the peak age-specific incidence rate of uterine
cancer was in the age group of 60-69 years. Third, adenocarcinoma and other carcinomas
comprised about 80% of all uterine cancers in this population.
There are a limited number of studies examining ASR of uterine cancer in Egypt. The
first population-based study, included data from 1999-2001, in the monograph of the
Middle East Cancer Consortium (MECC). 121 The MECC report included the period
1999-2001 and showed an ASR of 3.5 per 100,000 in this population in Egypt compared
to ASR of 5.8 per 100,000 for Jordan, ASR of 8.7 per 100,000 for Israeli Arabs, ASR of
13.8 per 100,000 for Israeli Jews, ASR of 11.8 per 100,000 for Cyprus, and ASR of 17.6
per 100,000 for SEER, USA. 121. A more recent study showed a crude incidence rate of
uterine cancer of 1.91 per 100,000 for the same population for the period of 1999 to
2002. 122 However, based on the Cancer Incidence in Five Continents Vol. X, 29 other
Arab countries have higher ASRs than the Egyptian rates. For example, Saudi Arabia,
Kuwait and Qatar had ASRs of 4.7, 6.7, and 8.4 per 100,000, for the 3 countries,
respectively. 29 Rates reported from developed countries in Europe or North America
were significantly higher than the Egyptian rates (19.5, 17.0, and 13.9 per 100,000 for the
US, France, and the U.K., respectively. 113 In addition, the world uterine cancer ASR as
reported in Globocan 2012 was 8.2 per 100,000. 113 Therefore, the results of this study
clearly show that the Egyptian ASR of uterine cancer is considered one of the lowest
uterine cancer incidence rates, globally.
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Regarding the trend of increasing uterine cancer crude rates in Egypt, other studies
showed increasing trends of uterine cancer incidence in some European countries. For
example, the incidence of uterine cancer increased significantly in the period of 1988 to
2008 in Norway, Ireland, the United Kingdom, and the Netherlands. 133 Some Asian
countries also showed continuous increase in uterine cancer incidence rates. For example,
five out of 6 population-based cancer registries in India showed an increase in uterine
cancer trend over the period of 1982 to 2003. 134 In addition, the increment in the uterine
cancer trend was noticed also in Japan over the period of 1983 to 2005. 135 In contrast, the
rates declined in Austria, Sweden and Germany. 133 In the U.S., the trend showed
declining rates for 3 decades until the 1990, stability in the 1900s, then slight increase
after 2007.136
The significant variations in ASRs across different countries could be explained by the
variation in risk factors for uterine cancer or health care factors influencing the diagnosis
of the disease. 130 The increasing rates in Gharbiah province of Egypt over the study
period could be related to both risk factors and health systems factors. It is unlikely that
an improvement in the population-based registries has been a factor, since these have
maintained consistently high standards verified by peer review. 137,138
Early age of menarche, late age of menopause, nulliparity, obesity, and diabetes mellitus
are well-documented risk factors for uterine cancer in different countries.
Early age of menarche and late age of menopause are two risk factors related to increased
risk for uterine cancer. 38,44,46,50,75 Average age of menarche in high and low SES girls in
Egypt was reported in 1978 as 12.59 years and 13.89 years, for the two groups,
respectively. 139. A more recent study showed that the mean age at menarche in Egypt
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declined to 12.49 years in the period of 2012-2013. 140 Age of menopause has increased
in Egypt over time. In 1986, a study from the Sharkia province in Egypt showed an
average age of menopause of 45.2 years. 141 and another study from Alexandria, Egypt
showed an average of menopause of 45.8 years. 142 Studies from the rural province of
Menoufia showed a lower average age of menopause of 43.1 years. 143 More recent
studies showed a higher average of menopause of 46.7 and 50.84 in Alexandria and
Assiut respectively.144-146
Regarding the relationship between parity and uterine cancer, low parity has been
considered a risk factor while high parity was considered a protective factor for the
disease 147,148 The fertility rate among Egyptian women (15-49 years) was 3.5 births per
woman in 2014. 149 Although, the fertility rate declined from 5.3 to 3.5 births per woman
during the period of 1980 to 2014, the rate still is higher than that of developed countries.
For example, the fertility rates in the U.S., France, and the U.K. were reported as 1.9, 2.0
and 1.9 respectively in 2011-2015. 150 There were no significant association of parity
levels and menopausal status of Gharbiah women. Therefore, both groups of women have
maintain the same level of parity.
Obesity is considered an important risk factor for endometrial cancer for both pre- and
postmenopausal women. 49,56,88,104,151,152 About 39% of the risk for endometrial cancer can
be attributed to overweight and obesity. 153 Egypt has been considered one of the
countries with the highest overweight and obesity rates. 154 The Egyptian Demographic
and Health Survey (EDHS) showed an increase in obesity from 40.85 to 48.1% during
the period of 2000 through 2014. 149,155-157 According to the WHO estimate for 20102014, obesity (BMI ≥ 30) prevalence among Egyptian females aged 18+ was 37.5%
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(95% CI 30.5-44.9). 154 A hospital-based study from Alexandria, Egypt showed
abdominal obesity as a significant risk factor for endometrial cancer (OR= 13.58, 95% CI
(4.0-46.6). 158 Moreover, diabetes mellitus is a well-known risk factor. 159-161 The
prevalence of diabetes mellitus in Egyptian women increased from 8% in 1980 to 18.2%
in 2014. 162 Therefore, the increase in some uterine risk factors over the last decades
could explain the increasing incidence of uterine cancer in our study.
Egypt is one of the middle-income countries that have been undergoing epidemiologic
and nutritional transitions. 163-165 For example, the prevalence of overweight and obesity
were 28.2% and 7.6%, respectively, among Egyptian schoolgirls of mean age of 13.2
during the period of 2006-2010. 152 If increasing trends of overweight and obesity
continue among Egyptian women, endometrial cancer might be expected to continue to
increase in the future.
Although, variations in risk factors may explain differences in incidence of uterine cancer
between populations, protective factors may also play a role in variation in rates between
countries. For instance, smoking is another risk factor that has been associated with low
rates of uterine cancer in postmenopausal women. 84,166,167 However, it should be noted
that smoking rate among Egyptian women is extremely low (0.5%), compared to the
male population (37.7%).168,169 However, these studies did not address the possibility of
exposure of women to passive smoking.
Oral contraceptive pills and injectable contraceptive methods are considered protective
against endometrial cancer. 170,171 The estimated prevalence of using birth control pills of
Egyptian women of reproductive age (15-49 years) was 16.6 % in 1980 and declined to
9.5% in 2000 then increased again to 16% in 2014. 172 However, there has been a constant
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increase in the use of injectable contraceptive methods from 0.1% in 1988 to 8.5% in
2014. 149 These rates of usage are quite low compared to rates in developed countries that
reach 40%.172. In addition, the increases in physical activity were found protective against
uterine cancer 173-175. About 57% of women living in rural areas in our study region were
engaged in daily activities and work in extensive farm-related physical work, which
demanded a considerable amount of physical activity. 131 Moreover, the different
exposure to environmental factors may affect uterine cancer incidence. For instance,
exposure to xenoestrogens as a component of environmental estrogen may have an
influence on increasing uterine cancer rates. 122.
About 36% of the patients included in our registry were in the age group 50-59 years.
And the age specific rate was the highest (22.07 per 100,000) among the age group of 60
to 69 years. This result does not differ from uterine cancer data worldwide. 3,176 The
decrease in the hormonal imbalance for both exogenous and endogenous hormones may
explain the decline in the uterine cancer incidence among elderly women. 177 Use of
hormonal replacement therapy (HRT) by menopausal women is linked to increasing rates
of uterine cancer. 147,178,179 However, HRT is rarely used in Egypt and is not known to
most women in Egypt. 145,180.
Egypt has a wide-spread system of primary health care and access to medical care in
primary care, hospitals, and private clinics is not a major barrier to receiving medical
care. 131 Also, availability of resources for imaging and pathologic diagnosis of cancer
have improved significantly in Egypt. 137,138 Whether these resources are available by
physicians in the diagnosis of uterine cancer is unknown and if resources are underutilized, that could result in under-diagnosis of uterine cancer in this population.

43

Regarding the histologic types of uterine cancer, the majority of all histologic types of
uterine cancer in this study were carcinoma and the adenocarcinomas. The results of this
study are in agreement with the classic presentation of adenocarcinoma among uterine
cancer patients elsewhere. For example, the adenocarcinoma comprises over 90% of all
uterine cancer in the US. 181 However, in Tunisia, which is one of the North African
countries, the adenocarcinoma was about 63% of uterine cancer patients. 182
Most of uterine cancers in this study were among postmenopausal women. This finding is
consistent with studies from the U.S. where more than 90% of uterine cancer patients are
postmenopausal. 3
The study has several strengths. The study builds on a track record of a reliable
population-based cancer registry with validated data. The relatively long period of the
study (12 years) adds to the strengths of the study. The coverage of medical care and
accessibility to health care facilities in Egypt minimize the chance of missed cases that
had no access to medical care. Whether or not physicians histopathologically confirm the
diagnosis of all uterine cancers in this population could be a factor in under-estimating
uterine cancer in this population. Also, because of the low incidence of uterine cancer in
this population, the relatively-small sample size of this study might be a limitation.
In summary, while the uterine cancer incidence rate is low, but increasing over time in
Gharbiah province of Egypt compared to other countries, the postmenopausal Egyptian
women comprised the vast majority of uterine cancer as in other countries. Future studies
should focus on elucidating the impact of epidemiologic, demographic, and nutritional
transitions on the future of uterine cancer in this population. Future studies should also
investigate if uterine cancer is under-estimated in this population, although this is
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unlikely due to population-wide accessibility to medical care in Egypt. Finally,
researchers should explore if the increasing environmental pollution and environmental
estrogens may have an impact on regional distribution of the disease in rural and urban
regions of this population.
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Chapter 3:
Clinical and Demographic Characteristics of Uterine Cancer by Rural-Urban
Residence in Gharbiah, Egypt (1999-2010)
Background
Uterine cancer is among the top-ranking cancers affecting women worldwide. 113 There
are wide international variations in the disease incidence and by rural-urban place of
residence within countries.183-186
Incidence rates of cancer, including those for uterine cancer, tend to be higher in urban
compared to rural populations. 183,187,188 However, the gap between rural and urban areas
in cancer incidence has decreased over time, especially in the developed countries. 189
Limited number of studies exist on uterine cancer distribution by rural and urban areas in
developing countries.
Hormonal exposures implicated in uterine cancer etiology and access to health care in
disease management varies between rural and urban areas, globally. 184-186,190-193
According to a previous study from the Gharbiah Population-based Cancer Registry
(GPCR) for 1999-2002, the incidence of gynecological cancers (ovary, uterine and
cervical) was higher in urban compared to rural areas. 122 Uterine cancer showed highest
urban–rural incidence rate ratio among the 3 gynecologic cancers (IRR = 6.07, 95% CI =
4.17, 8.85) whereas the ovarian and cervical cancers had 2.57 and 3.11 respectively.
Urban areas had higher incidence rates and older age at diagnosis of uterine cancer
compared to rural areas and a relatively low rate of uterine cancer in this population
compared to the global rates of the disease. 122,194
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The Gharbiah province comprises about 5.5% of Egyptian the population and about 70%
of the population lives in rural areas. 131 With the availability of a larger dataset from the
registry for the period 1999-2010, and improvement in medical and diagnostic facilities
in the region137, this study aimed at examining the rural-urban difference in uterine cancer
in Gharbiah.
Methods:
Data included in this study was obtained by abstracting clinical and demographic
information of all 660 patients who resided in the Gharbiah province and diagnosed with
uterine cancer during the period of 1999-2010. The Gharbiah Population-based Cancer
Registry of (GPCR) province in Egypt was the source of information in this study. The
GPCR is a population based cancer registry established based on the Middle East Cancer
Consortium (MECC) in 1999. The Cancer Society in Tanta, the capital city of Gharbiah,
hosts GPCR. Highly trained staff collected the data actively from across the entire region.
Data were obtained by abstracting clinical and demographic information from the GPCR
for all 660 patients who resided in the Gharbiah province and were diagnosed with
uterine cancer during the period of 1999-2010. Data of all Gharbiah province patients
diagnosed with cancer and Gharbiah patients seeking medical advice outside the region
were included in the registry.
Uterine cancers included in the registries were classified based on the international code
of disease classification (ICD-O-3). 195 Corpus uteri included codes C54.0 – C54.9 and
uterus not otherwise specified (NOS) cancer included code C55.9.
Rural-urban residence was based on the classification of the Egyptian Central Agency for
Public Mobilization and Statistics (CAPMAS). The Gharbiah province consists of the
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following 8 districts: Tanta, Mehalla, Kafr Zayat, Zefta, Samanood, Santa, Kotoor and
Basyoon. Each district has a capital city and surrounding villages. The population of the
capital cities of each district was considered urban residents while the population of the
remaining areas of each district was considered rural residents. 131 Residence was
considered rural or urban based on the permanent residence address of patients.
The total population of women in Gharbiah province was 1,977,324 in 2006 (last
published census). 131 About 70% of residents were rural and 30% were urban. Data from
the Egyptian census of 2006 was used for calculating incidence rates in this study. 131
Medical care in the province is provided through a large network of public and private
clinics and hospitals including 257 primary health care units, 57 integrated hospitals and
2 central hospitals in rural areas and 88 urban hospitals.
The incidence rate of uterine cancer was calculated for rural, urban, and the total
population. The world standard population of WHO 2000 was used to calculate the agestandardized rate (ASR). 29 The rate ratio was calculated to compare the rates in rural and
urban areas and to examine the incidence trend over time. The study period was divided
in to 3 periods; 1999-2002, 2003-2006 and 2007-2010. The first period was used as a
reference period in calculating rate ratio; the rate in the last period was compared to
second period.
The crude incidence rates (IR) were calculated by dividing the total number of uterine
cancers (E) by the total number of women at risk in the same population per 100,000. The
formula of CI= IR±1.96 × IR/√E was utilized to calculate the 95% Confidence Interval
(CI). The rate ratio of uterine cancer in urban areas versus rural areas was calculated by
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dividing the incidence rate in urban areas (IR1) by the incidence rate in rural areas (IR2).
The CI of Rate Ratio = exp [In (IR1/IR2)] ± 1.96 × √ (1/E1 + 1/E2). The Chi-square test
was used to compare categorical variables. A two-sided p-value ≤0.05 was considered
statistically significant. Statistical analysis was conducted using SAS version 9.4 (SAS
Institute Inc, Cary,NC).
The study was approved by the IRB committees of the University of Nebraska Medical
Center and the Gharbiah Cancer Society in Egypt.
Results:
Slightly more than half the patients (54%) resided in urban areas while 46% of patients
resided in rural areas. There were no significant differences between patients residing in
rural and urban areas with respect to following menopausal status [rural premenopausal
(18%) vs. urban premenopausal (17%)] and parity [rural nulliparous (48%) vs. urban
(49%)]. However, occupation was significantly different in rural vs. urban women; only
4% of rural women were employed compared to 19% of urban women (p< 0.001).
Tumor morphology had a significant association with the residential status.
Adenocarcinoma was the most common type in both rural and urban patients, 66% and
70%, respectively. Sarcoma was found equally (11%) in each of the urban and rural
patient groups. About 8% of urban uterine cancers were classified as “other carcinoma”
whereas double of that proportion (16%) was found in rural areas. The majority of uterine
cancer cases were diagnosed as “localized” in both urban (56%) and rural (64%) areas.
About 48% of patients with treatment data had surgery alone, in both rural and urban.
Tumor stages, grades, and treatment did not show any significant association with place
of residence (Table12).
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Table 12: Clinical and demographic characteristics of 660 uterine cancer patients in
Gharbiah, Egypt during the period of 1999-2010 by urban and rural status
Characteristic
Menopausal Status
Occupation Status (n=418)

Parity(n=351)
Cancer Site

Tumor Histology

Tumor Stage(n=560)

Tumor Grade

Treatment(n=516)

Pre-Menopause
Post-Menopause
Employed
Housewife
Nulliparous
Low Parity
High Parity
Corpus Uteri Cancer
NOS Cancer
Adenocarcinoma
Other carcinoma
Sarcoma
Other and unspecified
Localized
Regional
Distant
Unstaged
Well differentiated
Moderately differentiated
Poorly differentiated
Undifferentiated anaplastic
No Treatment Given
Surgery alone
Surgery + adj RT*
Surgery + adj RT and or adj
CT**

Place of Residence
Rural
Urban
N (%)
N (%)
55 (18%)
60 (17%)
250 (82%)
295 (83%)
9 (4%)
39 (19%)
201 (96%)
169 (81%)
87 (48%)
84 (49%)
12 (7%)
9 (5%)
81 (45%)
78 (46%)
284 (93%)
315 (89%)
21 (7%)
39 (11%)
198 (66%)
249 (70%)
49 (16%)
29 (8%)
32 (11%)
40 (11%)
23 (8%)
36 (10%)
166 (64%)
168 (56%)
6 (2%)
13 (4%)
33 (13%)
39 (13%)
55 (21%)
80 (27%)
39 (13%)
55 (16%)
136 (45%)
164 (46%)
63 (21%)
47 (13%)
67 (22%)
89 (25%)
59 (23%)
61 (24%)
125 (48%)
121 (48%)
50 (19%)
48 (19%)
27 (10%)

P value
0.70
<.001
0.86

0.07
0.01

0.18

0.07

0.99

25 (10%)

* Radiotherapy
** Chemotherapy

Urban areas had the highest age-specific rates for all age groups (Table 13). However,
rural and urban patients had the same pattern of increasing rates with the increase of
women’s age up to the age group of 60-69.
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Table 13: Age specific rates of 660 uterine cancer patients resided in rural and
urban Gharbiah, Egypt 1999-2010
AGE
No. of
Cases

AGE Group
<40
17
40-49
38
50-59
108
60-69
105
>=70
37
Total
305

Rural
Age Specific
Rate/100,000 95% CI
0.14
(0.08-0.21)
2.05
(1.47-2.78)
8.90
(7.34-10.70)
16.03
(13.18-19.32)
9.65
(6.90-13.15)
1.84
(1.64-2.06)

Urban
Age Specific
No. of Cases Rate/100,000
95% CI
16
0.32
(0.19-0.50)
44
4.71
(3.47-6.26)
129
18.98
(15.92-22.48)
112
34.14
(28.25-40.92)
54
33.12
(25.14-42.87)
355
4.96
(4.47-5.50)

The crude rates of uterine cancer were consistently higher in urban than rural areas,
during the period of 1999 to 2010. The overall crude incidence rate of uterine cancer
during the period 1999-2002 was 1.95 per 100,000 with 95% CI of 1.64-2.25. Rural
crude incidence rate was 0.78 per 100,000 while the rate was 4.65 per 100,000 in urban
areas. The gap between the 2 crude incidence rates of rural and urban areas declined in
the last 2 periods (2003-2006 and 2007-2010).
The rural ASR was 2.8 (95% CI: 2.48-3.13) compared to 6.9 (95% CI: 6.13-7.66) per
100,000 in urban areas. The rate ratio showed that the incidence rate of uterine cancer in
urban areas was 2.46 times the rate in rural areas (Table 14).
Table 14: Crude and adjusted incidence rates and rate ratio of uterine cancer in
rural and urban of Gharbiah, Egypt 1999-2010, (N=660)
Rural
Urban

N
305
355

CR
1.84
4.96

95% CI
(1.64-2.06)
(4.47-5.50)

RR
1.00
2.70

95% CI
(2.31-3.14)

ASR
2.80
6.90

95% CI
(2.48-3.13)
(6.13-7.66)

RR
1.00
2.46

95% CI
(2.10-2.88)

N: Number of Cases
CR: Crude Rate per 100,000 population
ASR: Age standardized Rate per 100,000 population based on world standards population (WHO 2000).
RR: Rate Ratio (Rural residence was used as a reference)

Table 15 shows the crude rate of uterine cancer over time for each of the geographic
areas of Gharbiah. The crude rate increased over time for both rural and urban areas. The
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rate ratio between time periods in rural areas, considering 1999-2002 as a reference
period, steadily and significantly increased over time as the crude rate ratio was 2.7 with
95% CI of 1.94-3.89 for 2003-2006 and 3.4 with 95% CI 2.38-4.71 for 2007- 2010, in
comparison with reference time period. Although the crude rate was always higher in
urban areas, the rate ratio did not show any significant increase over time. Figure 2 shows
the steady increase of crude rates in both rural and urban areas all over the time
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Table 15: Crude incidence rate of 660 uterine cancers in rural and urban
Gharbiah over the period of 1999 to 2010

Rate*
0.55-1.01

95% CI

109

118

Cases

2.9

4.6

2.1

Rate*

2.50-3.24

3.7-5.4

1.75-2.52

95% CI

1.5

0.98

2.7

RR**

1.20-1.81

0.75-1.28

1.94-3.89

95% CI

279

135

144

Cases

3.5

5.7
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Figure 2: Time trend of uterine cancer crude rate in Gharbiah province, 1999-2010
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Discussion:
This study revealed the following interesting observations. First, there were no
differences in most clinical and demographic characteristics between patients from rural
and urban areas. Second, age-specific rates showed similar patterns of increase with
aging for patients from both rural and urban areas. Third, uterine cancer incidence rate
was significantly higher in urban areas compared to rural areas. Fourth, uterine cancer
incidence rates increased from 1999 to 2010 in rural areas but not in urban areas.
Regarding the lack of difference in clinical and demographic characteristics between
patients from rural and urban areas and increasing uterine cancer rates with aging, it is
important to note that accessibility and affordability of health care in this population is
not an impediment to receiving appropriate cancer management. Health care facilities
(health units, primary care centers, private clinics, and private and public hospitals) are
available and accessible to both rural and urban populations. For example, there are more
than 300 primary health care, integrated hospitals and central hospitals distributed
throughout the rural areas. In addition, the distance between remote rural sites of the
province and respective capital cities of the districts is no more than 20 kilometers. Also,
various methods of transportation are available and affordable if special diagnostic or
treatment regimens are needed. Increasing the accessibility to health care has reduced
mortality rates in the U.S. by providing early diagnosis and specific treatment for uterine
cancer. 196 Furthermore, the impact of improving diagnostic and management facilities in
Gharbiah showed a significant impact on diagnostic methods of cancer patients included
in the Gharbiah registry in both areas. 137,138
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A systematic review of the literature from 1992 to 2012 that included a total of 366,299
uterine cancer patients in the U.S., revealed an association between socioeconomic status
(SES), incidence, stage at diagnosis, and survival rates. 197 Patients with low SES
presented more frequently with advanced-stage of uterine cancer that may attributed to
the low accessibility of health care. 198-200 Disparities in access to health care may explain
the relationship between SES and disparities in incidence rates and stages of diagnosis of
uterine cancer in the U.S. However, health care accessibility and affordability were not
barriers to receiving care in rural and urban areas of our study population in Egypt. This
may explain why tumor grades and stages at diagnosis were not associated with place of
residence of patients in our study population in Egypt.
The pattern and increment of age-specific rates among rural and urban women age in this
population was consistent with global trends for uterine cancer in both developed and
developing countries, as reported in Cancer Incidence in Five Continents. 29
The higher incidence of uterine cancer in urban than rural areas was observed in previous
study. 122 It was conducted in the same population on a shorter time period (1999-2001)
and it showed crude incidence rates of 0.74 and 4.52 per 100,000 in rural and urban areas
compared to 1.84 and 4.96 per 100,000 in rural and urban areas, respectively. 122 The
ratio of urban to rural rates decreased from 6.07 in the first study to 2.70 in the current
study. The changes in incidence rate ratios over the study period emphasize the
increasing rate in rural areas and stable rates in urban areas, which was reflected on
narrowing the gap between rural and urban rates. While the rural ASR in this study (2.8
per 100,000) is significantly low compared to the urban ASR (6.9 per 100,000) that is
relatively close to the global average ASR of uterine cancer. 109
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The significant difference between rural and urban rates as well as increasing rural rates
revealed in this study might be a reflection of changes in risk factors of uterine cancer in
this population over time. Examples of these risk factors include parity, obesity, early age
of menarche, contraceptives, and physical activity.
Parity has been inversely associated with uterine cancer in several studies from various
countries. 31,37,148,201 In Egypt, higher fertility rates have been reported in rural compared
to urban areas, including our study population in Gharbiah. It is important to note that
fertility rates have declined in rural areas of Gharbiah from 4.6 per 1000 women in 1988
to 3.6 per 1000 women in 2014 and from 3.8 per 1000 women in 1988 to 3.0 per 1000
women in 2014 in urban areas.149
Obesity is a strong risk factor for uterine cancer. 49,56,158,202 The obesity and overweight
data that was collected by World Health Organization showed that Egypt has high obesity
rate compared to many countries worldwide. 154 During the 1990s, average BMI was
higher among urban (29.8 kg/m2) compared to rural women (26.8 kg/m2).

203

This gap

declined over the time. The average BMI were 31.1 kg/m2 in urban areas and 31.0 kg/m2
in rural women in 2014. Therefore, the risk factor of uterine cancer in rural women has
increased compared to urban areas.
Early age of menarche has been identified as one of the factors that have lifetime risk for
uterine cancer. 15 In Egypt, the urban girls tend to have an earlier age of menarche
compared to those in rural areas in 1980s.

139

In addition, age at first marriage in rural

areas is younger than in urban areas. The median age at first marriage was 20 and 22.4
years in rural and urban women in Egypt, respectively. 149, Therefore, there was about
10% of young women in the age group of 15 to 19, who had at least one pregnancy. 149
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Therefore, urban women were exposed to high risk of uterine cancer for a longer time
during their lifetime compared to rural women.
Oral contraceptive rates were low and with no clear difference among rural and urban
women of Egypt. 149 However, previous studies suggested that higher rates of uterine
cancer in urban than rural areas might be related to higher xenoestrogenic exposures in
urban than rural areas. 122 The stable incidence rate in urban areas compared to rates in
rural areas might be related to nutritional and epidemiologic transition. 204 The
urbanization of rural areas, dietary factors and food sources and epigenetic factors205-207
may lead to weaken the estrogenic compounds in both urban and rural population. 208-210
Physical activity plays a significant role in risk reduction of uterine cancer by lowering
the level of serum estradiol, which may help in reduction weight gain.

94,174,175,211

Physical activity of rural women in Egypt is significantly higher than the activity of urban
women. Occupational activities in farming, livestock breeding and less technological
household environment translate to higher level of activity in rural areas compared to
urban areas. 131
This study has several strengths. The study period spans over 12 years. The populationbased nature of the study and the validated quality of the data add to the strength.
Comparing the results with previous research from the same region highlights the impacts
of the changes in lifestyle, demographic, and environmental factors on the epidemiology
of uterine cancer in this population.
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However, the study has several limitations. The registry-based nature of the study did not
provide information about lifestyle and risk factors. The low number of uterine cancer
patients in this population was another limitation.
In summary, this study revealed the increasing rates of uterine cancer in rural areas and
stable but much higher rates in urban areas in Gharbiah, Egypt. Future studies should
elucidate the etiology of uterine cancer in both urban and rural populations in Gharbiah
and other regions in Egypt. The studies should also quantify the impact of nutritional and
epidemiologic transitions in this population. While no significant difference existed in
stage of presentation or type of treatment, further studies should examine the diagnostic
methods, treatment outcomes, and uterine cancer-specific mortality in rural and urban
regions.
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Chapter 4:
Impact of Hysterectomy on Uterine Cancer Incidence Rates in Egypt
Background:
Uterine cancer is one of the common cancers affecting women worldwide. 109 However,
there are significant variations in the incidence globally with highest rates in North
America (19.1 per 100,000) and lowest rates in Africa (3.5 per 100,000).194
The age-standardized incidence rate of uterine cancer in Egypt was reported in 2012 as
3.8 per 100,000 compared to a global average incidence of 8.2 per 100,000. 194 Uterine
cancer is ranked as the tenth most common women’s cancer in Egypt. Reports from the
Middle East Cancer Consortium (MECC) showed that the incidence rate of uterine cancer
in Egypt was the lowest (3.5 per 100,000) compared to rates from other MECC countries
in the region: Jordan (5.8 per 100,000), Israeli Arabs (8.7 per 100,000), Cyprus (11.8 per
100,000) and Israeli Jews (13.8 per 100,000).121
In addition to the wide range of geographic variation in the uterine cancer incidence rate
in the Middle East, underestimation of uterine cancer is suspected in Egypt due to the
presumed frequent hysterectomy procedures in the country.149,212
Surgical resection of the uterus (hysterectomy) is one of the main lines of surgical
treatment of uterine cancer. There are also other medical indications for performing a
hysterectomy. 213 These indications include uterine leiomyomas (fibroid), dysfunctional
uterine bleeding, endometrial adenomyosis, genital prolapse, chronic pelvic pain, pelvic
inflammatory disease, massive postpartum hemorrhages, endometrial hyperplasia and
uterine cancers. 214 The majority of hysterectomies are performed for managing non-
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malignant conditions and fibroids are considered the most common indication for
hysterectomy. 215 Non-malignant conditions that were treated by hysterectomy accounted
for 88%, 81%, and 78% of all hysterectomies procedures in the US, 124 Germany125 and
Sweden126, respectively.
Hysterectomy is one of the most common gynecologic surgical procedures for women
worldwide and has been reported in 2009 as the second most common surgery for women
in the U.S. (479,814 hysterectomies/year). 216 The incidence rate of hysterectomy varies
across the globe, with reporting rates of 510 per 100,000 in the US, 217 a much lower
incidence rate in Europe as demonstrated by an incidence rate of 173 per 100,000 in
Denmark. 218 Unfortunately, Egypt and most of developing countries have a scarcity of
research in hysterectomy.
Some studies have suggested that hysterectomy might be a factor in underestimating the
observed incidence of uterine cancer. It has always been believed that white nonHispanic women have a significantly higher incidence of uterine cancer than the
incidence in other racial groups in the U.S. It is interesting to note that the overall ageadjusted endometrial cancer rate increased 66.8% in all race groups after correcting for
hysterectomy prevalence. 127 After adjusting for hysterectomy, Blacks had the highest
increase in endometrial cancer incidence rate by 95.3%, followed by 65.1% for White
non-Hispanics and 57.6% for Hispanics. These adjustments provided a better
understanding of the actual incidence rates between the different ethnic groups
considering the influence of different hysterectomy rates among them. 127 Therefore,
adjustment for hysterectomy was an important factor in documenting the actual uterine
cancer rate in the U.S. population. Other studies125, 128 supporting this finding, reported
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that the hysterectomy correction has a different effect on the incidence rate of
endometrial cancer in different geographical regions of the U.S. For example, the
hysterectomy correction had a high impact on rates in Southern U.S. compared to other
U.S. regions. 117
Adjusting for hysterectomy had different levels of effect on the uterine cancer incidence
rate depending on the prevalence of hysterectomy in different countries. For example,
after adjusting for the prevalence of hysterectomy, uterine cancer incidence rates
increased in England and Wales from 13.4 to 16.2 per 100,000, from 15.9 to 23.0 per
100,000 in Germany and from 14.6 to 18.8 per 100,000 in Finland.219-221
In Egypt, there are no clear data about the prevalence of hysterectomy and the indication
of this surgery. However, there are clinical impressions about a frequent practice of
hysterectomy in the country. Because of the documented low incidence of uterine cancer
in Egypt and the presumed high rates of hysterectomy, this is the first study to quantify
the impact of hysterectomy rate on the incidence rate of uterine cancer in Gharbiah
province of Egypt.
Methods:
The population of the study region:
The Gharbiah province is located in the center of the Nile delta region of Egypt in a space
area of 1,948 km2 and a population of approximately 4,011,320. The province is
composed of eight districts: Tanta, Al-Maḥallah al-Kubrā, As-Sanṭah, Basyoun, Kafr azZayyāt, Quṭūr, Samannūd, and Zefta. The two main districts that encompass the majority
of the Gharbiah population and health care facilities are Tanta (TA) and Al-Mahallah Alkubra (MK). Approximately 50% of the population lives in TA and MK.
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The hysterectomy dataset:
The primary pathology labs that examine all uterine specimens in the province were
included in this study. The main pathology labs in Tanta are located at the Tanta
University Medical School, the Gharbiah Cancer Society (GCS), the Menshawy hospital
and three other private labs. In MK and Kafr az-Zayyāt, there are three private labs that
could receive and examine uterine specimens. Patients from the other 6 districts of
Gharbiah come to these pathology labs if uterine specimens need histopathologic
examination. Based on the Ministry of Health regulations in Egypt, uterine biopsy after
every hysterectomy procedure must be sent to a pathology lab for histopathologic
examination before treatment.
All logbooks of the above-listed labs in 2013 and 2014 were reviewed. The review was
limited to this period since records prior to 2013 were not available because of inadequate
storage spaces in the labs. After identifying all uterine biopsies from the logbooks,
pathology reports of each case were examined. In the Gharbiah city of Tanta, there were
1055 hysterectomy specimens among 3072 benign uterine lesions. There were 306
hysterectomy specimens identified from 1008 cases of benign uterine lesions in MK.
Samples included in this study represented all patients from all districts of Gharbiah aged
18-80 years.
Variables abstracted from pathology reports included lab ID number, age, clinical
presentation, type of surgery, date of the procedure, pathologic diagnosis, pathology lab
and district referral surgeon.
The incidence rate of uterine cancer for Gharbiah was calculated using the Gharbiah
population-based Cancer Registry (GPCR) for uterine cancer cases included in the period
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1999-2010 and the population data from the Central Agency for Public Mobilization and
Statistics (CAPMAS) census. 131
Data management and statistical analysis:
The incidence rate (IR) of hysterectomy (E) was calculated for 2013 and 2014 in the
Gharbiah region by dividing the number of newly-diagnosed cases of hysterectomy by
the population of women in Gharbiah during the same time period. The 95% Confidence
Interval (CI) was calculated using the following formula: CI= IR±1.96 × IR/√E.
In order to adjust for the effect of hysterectomy on uterine cancer incidence rates, all
women with hysterectomies (prevalent cases) were eliminated from the denominator of
at-risk women. Therefore, backward prevalence projection was calculated under the
assumption that age has a constant effect pattern and the stability of health care-related
factors (e.g. availability, affordability, accessibility). The hysterectomy probability was
derived from the hysterectomy rate by using hysterectomy probability, 𝑞(ℎ) = 1 −
e−5r(h) as used in a previous study from New South Wales of Australia. 222
Here, r(h) stands for hysterectomy rate by five year age groups. The 95% Confidence
Interval (CI) for prevalence (P) was calculated using the following formula: CI=P±1.96 ×
(√P(1-P)/n) where (n) stands for the population size. The adjusted uterine cancer rate was
calculated by removing the hysterectomized women from the population at risk
(denominator). The adjusted uterine cancer incidence rate was compared to the preadjustment rate using 95% confidence intervals. SAS statistical software was used in the
analysis (SAS version 9.4 SAS Institute Inc., Cary, NC).
Details of uterine cancer incidence rate calculations are included in our previous chapters.
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Result:
There were 1040 hysterectomy cases in the Gharbiah region during the period of 2013
and 2014. The total crude incidence rate of hysterectomy was 26.3 per 100,000 women
[95% CI (24.7-27.9)]. The age-specific rate of hysterectomy was highest in the age
groups (40-49) and (50-59) by rates of 112.2 and 109.7 per 100,000 women, respectively,
(Table 16). The age-standardized rate (ASR) of hysterectomy was 30.4 and 95% CI was
(28.5-32.2) per 100,000.
Table 16: Crude Incidence Rate of hysterectomy by age group (/100,000), Gharbiah
2013-2014
AGE

Hysterectomy
Cases

<40
40-49
50-59
60-69
>=70
Total

115
522
346
47
10
1040

Incidence
Rate per
100,000
3.94
112.25
109.67
28.69
10.98
26.30

95% CI

3.27
102.93
98.56
21.34
5.64
24.74

4.71
122.19
121.68
37.80
19.48
27.93

The estimated prevalence of hysterectomy was 13.1 per 10,000 women and 95% CI was
(12.65-13.66). The age group of 45-49 had the highest prevalence of 74.8 per 10,000
women. The prevalence of hysterectomy among women in Gharbiah increased with age
to the peak in the age group of 45 to 49 years then gradually decreased in older women
(Table 17).
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Table 17: The projected prevalence of Hysterectomy in the women population of
Gharbiah, Egypt 1999-2010
Age groups
15-19
20-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
75+
Total

Hysterectomy
prevalence per 10,000
0.1
0.1
2.1
4.6
13.8
39.3
74.8
67.7
32
16.1
18.4
6.4
4.5
13.1

95% CI
0.03
0.04
1.54
3.54
11.95
36.00
69.89
62.67
27.92
12.91
14.39
3.88
2.45
12.65

0.36
0.37
2.92
5.87
15.94
42.98
80.13
73.17
36.70
20.13
23.59
10.58
8.31
13.66

After adjusting for the hysterectomy cases in the population at risk, the uterine cancer
incidence rate was not affected significantly in all age groups. The total crude rate of
uterine cancer after adjustment for hysterectomy was 2.79 and 95% CI (2.58-300) per
100,000 compared to almost the same rate (2.78 per 100,000 women) before the
adjustment (Table 18).
Table 18: Uterine cancer incidence rate before and after adjustment for
hysterectomy by age group Gharbiah, 1999-2010
AGE
<40
40-49
50-59
60-69
>=70
Total

Before Adjustment
Cases Crude Rate 95% CI
per 100,000
33
0.19
0.13
82
2.94
2.35
237
12.52
11.00
217
22.07
19.28
91
16.65
13.49
660
2.78
2.58

0.26
3.63
14.19
25.16
20.34
3.00

After Adjustment
Crude Rate
95% CI
per 100,000
0.19
0.13
2.96
2.37
12.59
11.06
22.11
19.31
16.66
13.50
2.79
2.58

0.26
3.65
14.27
25.20
20.36
3.00
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Moreover, no significant differences were seen for pre- or post-menopausal women
regarding crude incidence rates of uterine cancer after adjustment for hysterectomy,
(Table 19).
Table 19: Uterine cancer crude incidence rate before and after adjustment for
hysterectomy by menopausal status, Gharbiah, 1999-2010
Menopause
Pre-menopause

Cases
115

Before Adjustment
Crude Rate LL
0.57
0.47

UL
0.68

After Adjustment
Crude Rate LL
0.57
0.47

UL
0.68

Post-menopause

545

15.92

14.63

17.30

15.98

14.68

17.36

Total

660

2.78

2.58

3.00

2.79

2.58

3.00

The incidence rate of uterine cancer did not change significantly after adjusting for the
projected hysterectomy prevalence [pre-adjustment IR= 2.78, 95% CI (2.85-3.00), postadjustment IR=2.79 95% CI (2.58-3.00)]. The incidence rate of uterine cancer could be
significantly impacted to become IR=3.25 95% CI (3.01-3.51) if the current observed
prevalence would increase by 110 times.
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Discussion:
This study has revealed interesting findings. First, women in Gharbiah have a low
incidence rate of hysterectomy. Second, uterine cancer incidence rates did not change
after adjusting for hysterectomy in this population. Third, based on the uterine cancer
incidence, the observed uterine hysterectomy prevalence would need to be 110 times the
current number of hysterectomy cases to have a significant impact on the uterine cancer
incidence.
This study showed that the crude and ASR of hysterectomy rates in Gharbiah were
significantly lower than the respective rates reported from other countries. For example,
in the U.S. the ASR of hysterectomy was 500 per 100,000 women in 2000-2004. 217 In
Germany, the ASR of hysterectomy was reported as 362.9 per 100,000-person year in
2005-2006. 125 However, other developed countries showed hysterectomy incidence rates
of 370 and 120 per 100,000 women in Italy and Norway, respectively. 223,224 Based on the
available data from Africa, the hysterectomy rate was very low compared to rates in
developed countries. For example, the hysterectomy incidence rate was 5 per 100,000
women in rural areas of Kenya in 1996. 225 while the ASR of hysterectomy in our study
from Egypt is 30.4 per 100,000. The difference between hysterectomy ASRs in
developed and developing countries could be attributed to differences in fertility rates as
well as variation in availability of health care services and reliability of medical records
and diseases registries. The highest age-specific rates of hysterectomy in this population
were observed in the same age groups of high age-specific rates in developed countries
[(40-49) and (50-59)]. 226

68

These findings and observations regarding the low incidence of hysterectomy in this
population in Egypt were confirmed by the results of our calculation of the prevalence
rate to estimate the denominator of at-risk women. For example, the prevalence rate of
hysterectomy in this population was 0.13% compared to prevalence of 6.9% in rural areas
of India and 16.9% in the U.S. 227,228 A hospital-based study from Ain Shams University
hospital in Cairo showed an increment in admissions numbers of patients requiring
hysterectomy surgery by comparing hospital admission rates of 1995-1996 to the rate in
2000. 212 Unfortunately, there is a scarcity of studies of hysterectomy prevalence and
incidence in Africa and developing countries in general. Therefore, it is difficult to
document changes in hysterectomy trends over time.
Regarding the second observation of the insignificant impact of hysterectomy on uterine
cancer incidence in this study, previous studies from the U.S. showed that adjustment for
hysterectomy prevalence increased the overall age-adjusted endometrial cancer incidence
rate from 29.2 per 100,000 to 48.7 per 100,000 i.e. increase in rate by 66.8% during the
period 1992-2000. 127 Furthermore, several studies found that failure to adjust for
hysterectomy prevalence resulted in distortion of uterine cancer rates based on age, race,
and place of residence in the United State. 125,128,229 In Germany, corrected uterine cancer
incidence rate after adjusting for hysterectomy prevalence led to a 20% increase in
incidence. 230 Moreover, hysterectomy prevalence has different impacts on uterine cancer
incidence rates among different countries. For example, the relative change in uterine
cancer incidence rates after adjustment for hysterectomy prevalence was higher in the
U.S. compared to some European countries. 230 Our study showed that the low prevalence
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of hysterectomy in the study had no significant impact on the uterine cancer incidence
rate in Gharbiah, Egypt.
The results of our study revealed that hysterectomy procedures are not as common as
presumed based on clinical impressions. The hysterectomy prevalence in our study
population was not high enough to influence uterine cancer incidence rates. There are
multiple factors that might have contributed to the results. There is a possibility that not
all cases of hysterectomy were recorded or reported due to poor reporting, inadequate
record storage, or illegal undocumented practices. However, the significant impact of
hysterectomy on uterine cancer incidence rate in this population did not appear until the
observed prevalence was multiplied by 110. Therefore, it is highly unlikely that even
with underreporting of hysterectomy that uterine cancer rate is underestimated in this
population.
In addition, there are certain factors that could influence hysterectomy rates, such as
availability and affordability of health care facilities and levels of socioeconomic status.
231,232

Furthermore, knowledge and attitude about hysterectomy influence decision-

making regarding hysterectomy. A Swiss study found that patients’ knowledge about
hysterectomy and different alternative treatments could help in reducing the choice of
hysterectomy. 233 Cultural factors may also lead to acceptance or rejection of
hysterectomy as a line of treatment. For example, in the Middle East, the uterus is
considered an important organ for femininity and reproduction even in multiparous
women. 234,235 The beliefs about the importance of the uterus may affect the utilization of
hysterectomy among women and may also influence their consideration of other
alternative non-surgical lines of treatments such as hormonal manipulation and laser
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ablation. It is important to note that while hysterectomy rates were shown to be low in
this study, the increasing rates of obesity in this population could result in increasing
rates of gynecological diseases that will require a hysterectomy for treatment. 149,236,237
The study has several strengths. The study was the first population-based investigation of
the influence of hysterectomy on uterine cancer rates in Egypt. The availability of reliable
data from the population-based cancer registry of Egypt on uterine cancer adds to the
validity of the information. The study also provided useful information about the low rate
of hysterectomy in this population in Egypt. The low rate of hysterectomy in this
population can be extrapolated to the population of women in Egypt, as Gharbiah is
representative of the country in terms of the population age structures, socioeconomic
and geographic living status. The inclusion of the limited number of pathology labs in
this study increased the opportunity for capturing the vast majority of the resected
hysterectomy specimens during the study period. However, the study has a few
limitations. The limited storage capacity of the pathology labs restricted the duration of
the study period. Therefore, there was a potential that some cases were missing. Also, the
limited demographic and clinical variables in the pathology reports hindered the clinical
investigation of the gynecological diseases involved in the study.
In conclusion, this study highlights the low prevalence of hysterectomy among women in
the Gharbiah region of Egypt and confirms the low incidence of uterine cancer in this
population, eliminating the clinical impression that the low incidence of uterine cancer is
due to high rate of hysterectomy. Future studies should investigate the clinical and
demographic factors related to hysterectomy in this population for optimizing medical
care and setting guidelines for practice. Additional research is needed to compare the
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indication of hysterectomy in this population to populations in other developing
countries. With the high and increasing rates of obesity in this population, investigating
the potential increase in hysterectomy would be an interesting research topic.

72

Chapter 5:
Discussion:
Main finding of the dissertation:
This project included three studies. The first study included in chapter two of the
dissertation focused on investigating the epidemiologic and clinical characteristics of
uterine cancer in Gharbiah and the changes in incidence rates and trend over the period
1999-2010. This study revealed that the uterine cancer ASR was relatively low during the
study period. However, the trend of uterine cancer increased significantly over time. The
second study in chapter three of the dissertation focused on the similarities and
differences of uterine cancer incidence in rural and urban populations of Gharbiah. The
results of this study showed that urban population of Gharbiah region has a significantly
higher incidence rate of uterine cancer compared to the urban population of the region.
However, the incidence rate of uterine cancer showed a significant increment in rural
areas during the period 1999-2010. Interestingly, there were no differences in most
clinical and demographic characteristics between the patients by place or residence (i.e.
rural and urban Gharbiah). The third study in chapter four of the dissertation aimed at
quantifying the impact of rate of hysterectomy on the incidence rate of uterine cancer in
Gharbiah. The results of this study showed that the prevalence of hysterectomy was low
in Gharbiah and that adjusting for the prevalence of hysterectomy did not impact the
uterine incidence rate in the region.
Cancer incidence rates vary across the world. It has been found that developed countries
have higher incidence rates compared to the rates in developing countries. The variations
among the cancer risk factors across different countries may have influence on the
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variations of uterine cancer incidence rates. The known risk factors of uterine cancer have
a prominent distribution among women in developed countries compared to developing
countries. Cancer patients are traditionally exposed to the risk factors for long time (lag
period) and the period ranges between 15-more than 25 years. For example, the high
incidence of lung cancer in developed countries in the 1980s and 1990s resulted from
high smoking rates in the 1950s and 1960s. Therefore, the higher rates of uterine cancer
in the western countries after decades of exposure to risk factors could be repeated in
developed countries in the near future with the current epidemiologic and nutritional
transitions there and the emergence of risk factors. The rising and high rates of obesity
among Egyptian women may increase the incidence of uterine cancer in Egypt in the next
several years. Therefore, the analysis of the Gharbiah cancer registry data in the future
can confirm or refute this hypothesis. However, it should be noted that the anticipated
increase in uterine cancer rates in this population in the future, because of the high and
increasing rates of obesity, may not lead to rates similar to the rates in developed
countries. The reason is that the current and near future cohorts of postmenopausal
women in this and other similar middle-income populations in developing have
experienced protective effects of high parity and other protective reproductive
factors.238However, this protective effect during the premenopausal period may not last
for long as young women in Egypt and other similar countries are experiencing later age
of first childbirth, lower parity, and Western lifestyles. Moreover, some policies might be
initiated to limit the exposure to risk factors. For instance the harmful effect of
Tamoxifen and HRT may encourage healthcare policy makers in Egypt to adopt some
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initiative to limit their use. Therefore, the increment in uterine cancer in Gharbiah may be
reduced by limiting the exposure to possible risk factors.
Urban women in Gharbiah have higher incidence of uterine cancer compared to the rural
women. The variation in rates is consistent with the variation in risk factors across the two
populations. The protective factors that help minimize the risk of uterine cancer in urban
women were less prevalent in rural women. Therefore, the variations in the uterine cancer
incidence across the two different populations of Gharbiah (rural vs urban) could provide
stronger evidence about the association between uterine cancer and the mentioned risk
factors for uterine cancer.
Since the Gharbiah region has a low prevalence of hysterectomy, there was no impact on
the estimation of the uterine cancer incidence rate. This study documented this finding and
refuted the clinical impression and claims that the lower incidence of uterine cancer is due
to hysterectomy.
Future Directions and Conclusion:
The future directions and recommendations of the research studies included in the
dissertation could be formulated into the following directions:
Research Studies:
Future studies could be focused on epidemiologic, behavioral, environmental, and genetic
research.
It will be important to investigate the effect of nutritional and epidemiologic transitions in
Egypt on the future of uterine cancer in this population. It will be especially important to
track the changes in reproductive factors related to endometrial cancer (e.g. parity and
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contraceptive pills) among the population of Gharbiah in the future. Comparing the
decline in parity with the changes in incidence of uterine cancer in the rural and urban
populations in Egypt may help estimate the role of parity as a risk factor in association of
the changing incidence rates.
The pattern of uterine cancer observed in urban Gharbiah could also be investigated in
urban populations in Cairo with much higher exposure to uterine cancer risk factors to
further understand the risk factors in Egypt. Higher rates of obesity, more Western diets,
later age of first childbirth, and lower parity are more prevalent among women in Cairo
than urban Gharbiah, warrants further research in Cairo.
Investigating the socio-behavioral factors related to seeking medical care for uterine
cancer may provide clues to the predominance of early-stage presentation of this disease
in this population and how to utilize the results of such research for early diagnosis of
other cancers.
The external environmental xenoestrogens could impact uterine cancer development.239
Therefore, it is important to explore the potential hazards of environmental factors that
may contribute to increasing the uterine cancer rates in the future in both urban and rural
populations.
It will also important to investigate the possible protective genetic factors that reduce the
incidence of uterine cancer in this population. Tracking the genomic classifications of
uterine cancer in Gharbiah could help the understanding of disease pathways,
carcinogenesis, and ultimately treatment of the different genomic subtypes of uterine
cancer.
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The previous research studies will help in understanding the nature of the uterine cancer
in details based on the local characteristics of Gharbiah population. Therefore,
implementing a tailored program and interventions will help to limit and prevent uterine
cancer in Gharbiah region.
Cancer Registration:
The Population-based cancer registry in Gharbiah can play an important role in the future
measurement of uterine cancer in the region. In order to observe the trend of uterine
cancer, the cancer registry should maintain their regular process of registration to collect
the cancer data from the entire Gharbiah region. It will be very interesting to observe the
trend of uterine cancer after 2010 and compare it to the current study period.
The completeness of the cancer registry records would help explore in detail the different
important aspects of uterine cancer. Fortunately, many women with uterine cancer
present in the early stages, however the survival rate could not predicted. Although, the
mortality records of Gharbiah are available, linking the mortality records to the data of
cancer registry will be essential in tracking patient survivorship.
Improving the quality of hospital cancer registries in Gharbiah can also help improve the
quality and completeness of the data of the population-based cancer registry. Moreover,
the hospital cancer registries can help track patients’ records to monitor the time required
for the diagnostic investigations and treatment.
Medical care
The population of Gharbiah has the potential for future increase in uterine cancer
incidence rate. The future increase in uterine cancer incidence will definitely impose a
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burden on the healthcare system of the region. Therefore, policy makers and healthcare
stakeholders should closely observe the uterine cancer incidence and plan accordingly.
Appropriate measures should be implemented to minimize the consequences of the high
load of uterine cancer patients. Healthcare facilities should also be prepared for the
potential increase in the volume of uterine cancer patients. It is recommended to establish
a patient navigation system that could facilitate provision of optimal care to patients.
Patients diagnosed at the early stages should be tracked to receive the appropriate
treatment within reasonable time. Patients diagnosed in the rural areas should also be
tracked for quick referral and initiation of treatment in the advanced oncology centers.
Developing uterine cancer management protocols could help to deal with different types
of uterine lesions. These protocols can minimize missed cases and can help in early
detection.
Education
Educational efforts should be channeled into professional, patient and public education.
Healthcare professionals should receive a continuous medical education through
scientific programs that can keep them updated on the latest updates in managing uterine
cancer. The survival data of uterine cancer is presently missing, so the relative efficacy of
treatments cannot be assessed. Therefore, patients may require an appropriate health
education in regard the uterine cancer and maintaining treatments. Moreover, conducting
a public health awareness campaign to maintain the high level of physical activities in the
daily life of the public might be beneficial. Highlighting the hazards of the risk factors of
uterine cancer that could have a positive impact on women’s health. For example, obesity
and diabetes mellitus were considered a major health problem in Gharbiah region.
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Therefore, it is essential to promote healthy life style to reduce the risk of chronic
diseases that influences uterine cancer.

79

References:
1. Reed BG, Carr BR. The normal menstrual cycle and the control of ovulation. In: De Groot LJ,
Chrousos G, Dungan K, et al, eds. Endotext. South Dartmouth (MA): MDText.com, Inc; 2000.
NBK279054 [bookaccession].

2. Welt C. Physiology of the normal menstrual cycle - UpToDate.
https://www.uptodate.com/contents/physiology-of-the-normal-menstrual-cycle#references.
Updated 2015. Accessed 2/4/2017, 2017.

3. Sorosky JI. Endometrial cancer. Obstet Gynecol. 2012;120(2 Pt 1):383-397.

4. PDQ Screening and Prevention Editorial Board. Endometrial cancer prevention (PDQ(R)):
Health professional version. In: PDQ cancer information summaries. Bethesda (MD): ; 2002.
NBK66042 [bookaccession].

5. Kernochan LE, Garcia RL. Carcinosarcomas (malignant mixed mullerian tumor) of the uterus:
Advances in elucidation of biologic and clinical characteristics. J Natl Compr Canc Netw.
2009;7(5):550-6; quiz 557.

6. Amant F, Moerman P, Neven P, Timmerman D, Van Limbergen E, Vergote I. Endometrial
cancer. The Lancet. 2005;366(9484):491 <last_page> 505.

7. Zaino RJ, Kurman R, Herbold D, et al. The significance of squamous differentiation in
endometrial carcinoma. data from a gynecologic oncology group study. Cancer.
1991;68(10):2293-2302.

8. Gusberg SB. Virulence factors in endometrial cancer. Cancer. 2011;71(s4); 1464-1466.

80
9. Cancer Genome Atlas Research Network, Kandoth C, Schultz N, et al. Integrated genomic
characterization of endometrial carcinoma. Nature. 2013;497(7447):67-73.

10. American Cancer Society. Endometrial cancer.
http://www.cancer.org/acs/groups/cid/documents/webcontent/003097-pdf.pdf. Updated 2015.

11. Getz G, Gabriel SB, Cibulskis K, et al. Integrated genomic characterization of endometrial
carcinoma. Nature. 2013;497(7447):67-73.

12. Talhouk A, McAlpine JN. New classification of endometrial cancers: The development and
potential applications of genomic-based classification in research and clinical care. Gynecologic
Oncology Research and Practice. 2016;3(1):14.

13. Talhouk A, Hoang LN, McConechy MK, Nakonechny Q, Leo J, Cheng A. Molecular
classification of endometrial carcinoma on diagnostic specimens is highly concordant with final
hysterectomy: Earlier prognostic information to guide treatment. Gynecol Oncol. 2016;143.

14. Murali R, Soslow RA, Weigelt B. Classification of endometrial carcinoma: More than two
types. Lancet Oncol. 2014;15.

15. Sherman ME. Theories of endometrial carcinogenesis: A multidisciplinary approach. Mod
Pathol. 2000;13(3):295-308.

16. Lax SF, Kurman RJ. A dualistic model for endometrial carcinogenesis based on
immunohistochemical and molecular genetic analyses. Verh Dtsch Ges Pathol. 1997;81:228-232.

17. Bussaglia E, del Rio E, Matias-Guiu X, Prat J. PTEN mutations in endometrial carcinomas: A
molecular and clinicopathologic analysis of 38 cases. Hum Pathol. 2000;31(3):312-317.

81
18. Sherman ME. Theories of endometrial carcinogenesis: A multidisciplinary approach. Mod
Pathol. 2000;13(3):295-308.

19. Lax SF. Molecular genetic pathways in various types of endometrial carcinoma: From a
phenotypical to a molecular-based classification. Virchows Arch. 2004;444(3):213-223.

20. Samarnthai N, Hall K, Yeh IT. Molecular profiling of endometrial malignancies. Obstet
Gynecol Int. 2010;2010:162363.

21. Creasman W. Revised FIGO staging for carcinoma of the endometrium. Int J Gynaecol
Obstet. 2009;105(2):109.

22. Pecorelli S. Revised FIGO staging for carcinoma of the vulva, cervix, and endometrium. Int J
Gynaecol Obstet. 2009;105(2):103-104.

23. Mariani A, Dowdy SC, Podratz KC. New surgical staging of endometrial cancer: 20 years
later. International Journal of Gynecology & Obstetrics. 2009;105(2):110-111.

24. Amin, M.B., Edge, S., Greene, F., Byrd, D.R., Brookland, R.K., Washington, M.K.,
Gershenwald, J.E., Compton, C.C., Hess, K.R., Sullivan, D.C., Jessup, J.M., Brierley, J.D.,
Gaspar, L.E., Schilsky, R.L., Balch, C.M., Winchester, D.P., Asare, E.A., Madera, M., Gress,
D.M., Meyer, L.R. (Eds.). AJCC cancer staging manual.<br />. 8th ed ed. New York: Springer;
2017.

25. Pecorelli S. Revised FIGO staging for carcinoma of the vulva, cervix, and endometrium.
International Journal of Gynecology & Obstetrics. 2009;105(2):103-104.

26. Berek JS, Hacker NF, Hengst TC. Practical gynecologic oncology. Vol 204. Lippincott
Williams & Wilkins Philadelphia; 2000.

82
27. Tabor A, Watt HC, Wald NJ. Endometrial thickness as a test for endometrial cancer in
women with postmenopausal vaginal bleeding. Obstet Gynecol. 2002;99(4):663-670.

28. Mutter G, Ferenczy A. Endometrial hyperplasia and neoplasia: Definition, diagnosis, and
management principles. Glob Libr Womens Med. 2008.

29. Forman D, Bray F, Brewster D, et al. Cancer incidence in five continents, vol.X. Cancer
Incidence in Five Continents, Vol.X (electronic version) Lyon, IARC. 2013.

30. Howlader N, Noone AM, Krapcho M, Miller D, Bishop K, Altekruse SF, Kosary CL, Yu M,
Ruhl J, Tatalovich Z, Mariotto A, Lewis DR, Chen HS, Feuer EJ, Cronin KA (eds). SEER cancer
statistics review, 1975-2013, national cancer institute. bethesda,
MD, http://Seer.cancer.gov/csr/1975_2013/, based on november 2015 SEER data submission,
posted to the SEER web site, april 2016. .

31. Wu QJ, Li YY, Tu C, et al. Parity and endometrial cancer risk: A meta-analysis of
epidemiological studies. Sci Rep. 2015;5:14243.

32. Jafari K, Javaheri G, Ruiz G. Endometrial adenocarcinoma and the stein-leventhal syndrome.
Obstet Gynecol. 1978;51(1):97-100.

33. Albrektsen G, Heuch I, Wik E, Salvesen HB. Parity and time interval since childbirth
influence survival in endometrial cancer patients. Int J Gynecol Cancer. 2009;19(4):665-669.

34. Schonfeld SJ, Hartge P, Pfeiffer RM, et al. An aggregated analysis of hormonal factors and
endometrial cancer risk by parity. Cancer. 2013;119(7):1393-1401.

35. Chen Q, Tong M, Guo F, Lau S, Zhao M. Parity correlates with the timing of developing
endometrial cancer, but not subtype of endometrial cancer. J Cancer. 2015;6(11):1087-1092.

83
36. Gruber SB, Thompson WD. A population-based study of endometrial cancer and familial risk
in younger women. cancer and steroid hormone study group. Cancer Epidemiol Biomarkers Prev.
1996;5(6):411-417.

37. Parslov M, Lidegaard Ø, Klintorp S, et al. Risk factors among young women with
endometrial cancer: A danish case-control study. Obstet Gynecol. 2000;182(1):23-29.

38. Kelsey JL, LiVolsi VA, Holford TR, et al. A case-control study of cancer of the endometrium.
Am J Epidemiol. 1982;116(2):333-342.

39. Parazzini F, La Vecchia C, Moroni S, Chatenoud L, Ricci E. Family history and the risk of
endometrial cancer. International Journal of Cancer. 1994;59(4):460-462.

40. Watson P, Vasen HF, Mecklin JP, Jarvinen H, Lynch HT. The risk of endometrial cancer in
hereditary nonpolyposis colorectal cancer. Am J Med. 1994;96(6):516-520.

41. Buttin BM, Powell MA, Mutch DG, et al. Increased risk for hereditary nonpolyposis
colorectal cancer-associated synchronous and metachronous malignancies in patients with
microsatellite instability-positive endometrial carcinoma lacking MLH1 promoter methylation.
Clin Cancer Res. 2004;10(2):481-490.

42. World Health Organization. Obesity: Preventing and managing the global epidemic. World
Health Organization; 2000.

43. Jensen MD, Ryan DH, Apovian CM, et al. 2013 AHA/ACC/TOS guideline for the
management of overweight and obesity in adults: A report of the american college of
cardiology/american heart association task force on practice guidelines and the obesity society.
Circulation. 2014;129(25 Suppl 2):S102-38.

84
44. Elwood JM, Cole P, Rothman KJ, Kaplan SD. Epidemiology of endometrial cancer. J Natl
Cancer Inst. 1977;59(4):1055-1060.

45. Shapiro S, Kaufman DW, Slone D, et al. Recent and past use of conjugated estrogens in
relation to adenocarcinoma of the endometrium. N Engl J Med. 1980;303(9):485-489.

46. Ewertz M, Schou G, Boice JD. The joint effect of risk factors on endometrial cancer.
European Journal of Cancer and Clinical Oncology. 1988;24(2):189-194.

47. Olson SH, Trevisan M, Marshall JR, et al. Body mass index, weight gain, and risk of
endometrial cancer. Nutr Cancer. 1995;23(2):141-149.

48. Goodman MT, Hankin JH, Wilkens LR, et al. Diet, body size, physical activity, and the risk
of endometrial cancer. Cancer Res. 1997;57(22):5077-5085.

49. Bjorge T, Engeland A, Tretli S, Weiderpass E. Body size in relation to cancer of the uterine
corpus in 1 million norwegian women. Int J Cancer. 2007;120(2):378-383.

50. Brinton LA, Berman ML, Mortel R, et al. Reproductive, menstrual, and medical risk factors
for endometrial cancer: Results from a case-control study. Obstet Gynecol. 1992;167(5):13171325.

51. Hulka BS, Fowler Jr. WC, Kaufman DG, et al. Estrogen and endometrial cancer: Cases and
two control groups from north carolina. Obstet Gynecol. 1980;137(1):92-101.

52. Henderson BE, Casagrande JT, Pike MC, Mack T, Rosario I, Duke A. The epidemiology of
endometrial cancer in young women. Br J Cancer. 1983;47(6):749-756.

85
53. Swanson CA, Potischman N, Wilbanks GD, et al. Relation of endometrial cancer risk to past
and contemporary body size and body fat distribution. Cancer Epidemiology Biomarkers and
Prevention. 1993;2(4):321-327.

54. Schapira DV, Kumar NB, Lyman GH, Cavanagh D, Roberts WS, Lapolla J. Upper-body fat
distribution and endometrial cancer risk. JAMA: The Journal of the American Medical
Association. 1991;266(13):1808-1811.

55. Elliott EA, Matanoski GM, Rosenshein NB, Grumbine FC, Diamond EL. Body fat patterning
in women with endometrial cancer. Gynecol Oncol. 1990;39(3):253-258.

56. Reeves KW, Carter GC, Rodabough RJ, et al. Obesity in relation to endometrial cancer risk
and disease characteristics in the women's health initiative. Gynecol Oncol. 2011;121(2):376-382.

57. Gnagnarella P, Gandini S, La Vecchia C, Maisonneuve P. Glycemic index, glycemic load,
and cancer risk: A meta-analysis. Am J Clin Nutr. 2008;87(6):1793-1801.

58. Galeone C, Augustin LS, Filomeno M, et al. Dietary glycemic index, glycemic load, and the
risk of endometrial cancer: A case-control study and meta-analysis. Eur J Cancer Prev.
2013;22(1):38-45.

59. Nagle CM, Olsen CM, Ibiebele TI, et al. Glycemic index, glycemic load and endometrial
cancer risk: Results from the australian national endometrial cancer study and an updated
systematic review and meta-analysis. Eur J Nutr. 2013;52(2):705-715.

60. Shoff SM, Newcomb PA. Diabetes, body size, and risk of endometrial cancer. Am J
Epidemiol. 1998;148(3):234-240.

86
61. Lindemann K, Vatten LJ, Ellstrom-Engh M, Eskild A. Body mass, diabetes and smoking, and
endometrial cancer risk: A follow-up study. Br J Cancer. 2008;98(9):1582-1585.

62. Mulholland HG, Murray LJ, Cardwell CR, Cantwell MM. Dietary glycaemic index,
glycaemic load and endometrial and ovarian cancer risk: A systematic review and meta-analysis.
Br J Cancer. 2008;99(3):434-441.

63. Mack TM, Pike MC, Henderson BE, et al. Estrogens and endometrial cancer in a retirement
community. N Engl J Med. 1976;294(23):1262-1267.

64. Grady D, Gebretsadik T, Kerlikowske K, Ernster V, Petitti D. Hormone replacement therapy
and endometrial cancer risk: A meta-analysis. Obstet Gynecol. 1995;85(2):304-313.

65. Writing Group for the Women's Health Initiative Investigators. Risks and benefits of estrogen
plus progestin in healthy postmenopausal women: Principal results from the women's health
initiative randomized controlled trial. JAMA. 2002;288(3):321-333.

66. Persson I, Adami H-, Bergkvist L, et al. Risk of endometrial cancer after treatment with
oestrogens alone or in conjunction with progestogens: Results of a prospective study. Br Med J.
1989;298(6667):147-151.

67. Tseng L, Gurpide E. Effects of progestins on estradiol receptor levels in human endometrium.
J Clin Endocrinol Metab. 1975;41(2):402-404.

68. Lavie O, Barnett-Griness O, Narod SA, Rennert G. The risk of developing uterine sarcoma
after tamoxifen use. Int J Gynecol Cancer. 2008;18(2):352-356.

87
69. Swerdlow AJ, Jones ME, British Tamoxifen Second Cancer Study Group. Tamoxifen
treatment for breast cancer and risk of endometrial cancer: A case-control study. J Natl Cancer
Inst. 2005;97(5):375-384.

70. Pukkala E, Kyyronen P, Sankila R, Holli K. Tamoxifen and toremifene treatment of breast
cancer and risk of subsequent endometrial cancer: A population-based case-control study. Int J
Cancer. 2002;100(3):337-341.

71. Cecchini S, Ciatto S, Bonardi R, et al. Risk of endometrial cancer in breast cancer patients
under long-term adjuvant treatment with tamoxifen. Tumori. 1998;84(1):21-23.

72. van Leeuwen FE, Benraadt J, Coebergh JW, et al. Risk of endometrial cancer after tamoxifen
treatment of breast cancer. Lancet. 1994;343(8895):448-452.

73. Morgan RW. Risk of endometrial cancer after tamoxifen treatment. Oncology. 1997;11(2
SUPPL. 1):25-33.

74. Mourits MJE, De Vries EGE, Willemse PHB, Ten Hoor KA, Hollema H, Van der Zee AGJ.
Tamoxifen treatment and gynecologic side effects: A review. Obstetrics & Gynecology.
2001;97(5, Part 2):855-866.

75. Kalandidi A, Tzonou A, Lipworth L, Gamatsi I, Filippa D, Trichopoulos D. A case-control
study of endometrial cancer in relation to reproductive, somatometric, and life-style variables.
Oncology. 1996;53(5):354-359.
76. Persson I. Estrogens in the causation of breast, endometrial and ovarian cancers — evidence
and hypotheses from epidemiological findings. J Steroid Biochem Mol Biol. 2000;74(5):357-364.

88
77. Kaunitz A. Patient education: Hormonal methods of birth control (beyond the basics).
https://www.uptodate.com/contents/hormonal-methods-of-birth-control-beyond-thebasics#references. Updated 2016. Accessed 2/9/2017, 2017.

78. Tao MH, Xu WH, Zheng W, et al. Oral contraceptive and IUD use and endometrial cancer: A
population-based case-control study in shanghai, china. Int J Cancer. 2006;119(9):2142-2147.

79. Vessey M, Painter R. Oral contraceptive use and cancer. findings in a large cohort study,
1968-2004. Br J Cancer. 2006;95(3):385-389.

80. Mueck AO, Seeger H, Rabe T. Hormonal contraception and risk of endometrial cancer: A
systematic review. Endocr Relat Cancer. 2010;17(4):R263-71.

81. Collaborative Group on Epidemiological Studies on Endometrial Cancer. Endometrial cancer
and oral contraceptives: An individual participant meta-analysis of 27 276 women with
endometrial cancer from 36 epidemiological studies. Lancet Oncol. 2015;16(9):1061-1070.

82. Cullins VE. Noncontraceptive benefits and therapeutic uses of depot medroxyprogesterone
acetate. J Reprod Med. 1996;41(5 Suppl):428-433.

83. Kaunitz AM. Depot medroxyprogesterone acetate contraception and the risk of breast and
gynecologic cancer. J Reprod Med. 1996;41(5 Suppl):419-427.

84. Zhou B, Yang L, Sun Q, et al. Cigarette smoking and the risk of endometrial cancer: A metaanalysis. Am J Med. 2008;121(6):501-508. e3.

85. Austin H, Drews C, Partridge EE. A case-control study of endometrial cancer in relation to
cigarette smoking, serum estrogen levels, and alcohol use. Obstet Gynecol. 1993;169(5):10861091.

89
86. Brinton LA, Barrett RJ, Berman ML, Mortel R, Twiggs LB, Wilbanks GD. Cigarette smoking
and the risk of endometrial cancer. Am J Epidemiol. 1993;137(3):281-291.

87. Parazzini F, La Vecchia C, Negri E, Moroni S, Chatenoud L. Smoking and risk of
endometrial cancer: Results from an italian case-control study. Gynecol Oncol. 1995;56(2):195199.

88. Chen L, Berek J. Endometrial carcinoma: Epidemiology and risk factors In: UpToDate, post
TW (ed), UpToDate, Waltham, MA.
http://www.uptodate.com/contents/3249?search=endometrial+cancer&source=graphics_search&i
mageKey=OBGYN/62089#H22. Updated 2016. Accessed 4/8/2015, 2015.

89. Midgette AS, Baron JA. Cigarette smoking and the risk of natural menopause. Epidemiology.
1990;1(6):474-480.

90. Terry P, Baron JA, Weiderpass E, Yuen J, Lichtenstein P, Nyrén O. Lifestyle and endometrial
cancer risk: A cohort study from the swedish twin registry. International Journal of Cancer.
1999;82(1):38-42.

91. Levi F, La Vecchia C, Negri E, Franceschi S. Selected physical activities and the risk of
endometrial cancer. Br J Cancer. 1993;67(4):846-851.

92. Purdie DM, Green AC. Epidemiology of endometrial cancer. Best Practice & Research
Clinical Obstetrics & Gynaecology. 2001;15(3):341-354. doi:
http://dx.doi.org.library1.unmc.edu:2048/10.1053/beog.2000.0180.

93. McTiernan A. Mechanisms linking physical activity with cancer. Nature Reviews Cancer.
2008;8(3):205 <last_page> 211.

90
94. Moore SC, Gierach GL, Schatzkin A, Matthews CE. Physical activity, sedentary behaviours,
and the prevention of endometrial cancer. Br J Cancer. 2010;103(7):933 <last_page> 938.

95. Friedenreich CM, Neilson HK, Woolcott CG, et al. Mediators and moderators of the effects of
a year-long exercise intervention on endogenous sex hormones in postmenopausal women.
Cancer Causes & Control. 2011;22(10):1365 <last_page> 1373.

96. Nilsson LM, Johansson I, Lenner P, Lindahl B, Van Guelpen B. Consumption of filtered and
boiled coffee and the risk of incident cancer: A prospective cohort study. Cancer Causes Control.
2010;21(10):1533-1544.

97. Friberg E, Orsini N, Mantzoros CS, Wolk A. Coffee drinking and risk of endometrial cancer-a population-based cohort study. Int J Cancer. 2009;125(10):2413-2417.

98. Shimazu T, Inoue M, Sasazuki S, et al. Coffee consumption and risk of endometrial cancer: A
prospective study in japan. Int J Cancer. 2008;123(10):2406-2410.

99. Giri A, Sturgeon SR, Luisi N, Bertone-Johnson E, Balasubramanian R, Reeves KW.
Caffeinated coffee, decaffeinated coffee and endometrial cancer risk: A prospective cohort study
among US postmenopausal women. Nutrients. 2011;3(11):937-950.

100. Gunter MJ, Schaub JA, Xue X, et al. A prospective investigation of coffee drinking and
endometrial cancer incidence. Int J Cancer. 2012;131(4):E530-6.

101. Je Y, Hankinson SE, Tworoger SS, De Vivo I, Giovannucci E. A prospective cohort study of
coffee consumption and risk of endometrial cancer over a 26-year follow-up. Cancer Epidemiol
Biomarkers Prev. 2011;20(12):2487-2495.

91
102. Bravi F, Scotti L, Bosetti C, et al. Coffee drinking and endometrial cancer risk: A
metaanalysis of observational studies. Am J Obstet Gynecol. 2009;200(2):130-135.

103. Je Y, Giovannucci E. Coffee consumption and risk of endometrial cancer: Findings from a
large up-to-date meta-analysis. International Journal of Cancer. 2012;131(7):1700 <last_page>
1710.

104. Smith RA, von Eschenbach AC, Wender R, et al. American cancer society guidelines for the
early detection of cancer: Update of early detection guidelines for prostate, colorectal, and
endometrial cancers: ALSO: Update 2001--testing for early lung cancer detection. CA: A Cancer
Journal for Clinicians. 2001;51(1):38 <last_page> 75.

105. Endometrial cancer treatment (PDQ®) - national cancer institute.
http://www.cancer.gov/cancertopics/pdq/treatment/endometrial/patient. Accessed 3/24/2015,
2015.

106. Van den Bosch T, Coosemans A, Morina M, Timmerman D, Amant F. Screening for uterine
tumours. Best Pract Res Clin Obstet Gynaecol. 2012;26(2):257-266.

107. Dijkhuizen FP, Mol BW, Brolmann HA, Heintz AP. The accuracy of endometrial sampling
in the diagnosis of patients with endometrial carcinoma and hyperplasia: A meta-analysis.
Cancer. 2000;89(8):1765-1772.

108. Lu K. Endometrial and ovarian cancer screening and prevention in women with lynch
syndrome (hereditary nonpolyposis colorectal cancer) - UpToDate.
https://www.uptodate.com/contents/endometrial-and-ovarian-cancer-screening-and-preventionin-women-with-lynch-syndrome-hereditary-nonpolyposis-colorectalcancer?source=machineLearning&search=endometrial cancer

92
screening&selectedTitle=2~28&sectionRank=1&anchor=H12#H12. Updated 2016. Accessed
2/10/2017.

109. Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D. Global cancer statistics. CA
Cancer J Clin. 2011;61(2):69-90.

110. Parkin DM, Pisani P, Ferlay J. Estimates of the worldwide incidence of eighteen major
cancers in 1985. International Journal of Cancer. 1993;54(4):594 <last_page> 606.

111. Parazzini F, La Vecchia C, Bocciolone L, Franceschi S. The epidemiology of endometrial
cancer. Gynecol Oncol. 1991;41(1):1-16.

112. Parkin DM, Bray F, Ferlay J, Pisani P. Global cancer statistics, 2002. CA: A Cancer Journal
for Clinicians. 2005;55(2):74 <last_page> 108.

113. Ferlay J, Soerjomataram I, Dikshit R, et al. Cancer incidence and mortality worldwide:
Sources, methods and major patterns in GLOBOCAN 2012. Int J Cancer. 2015;136(5):E359-86.

114. Olson SH, Atoria CL, Cote ML, et al. The impact of race and comorbidity on survival in
endometrial cancer. Cancer Epidemiology Biomarkers & Prevention. 2012;21(5):753
<last_page> 760.

115. AHILL H, WILLIAMELEY J, CHARLAN L, SGREENBERG R, JBARRETT R,II,
WCHEN V. Racial differences in endometrial cancer survival: The black/white cancer survival
study. Obstetrics & Gynecology. 1996;88(6):919 <last_page> 926.

116. Bain RP, Greenberg RS, Chung KC. Racial differences in survival of women with
endometrlal cancer. Obstet Gynecol. 1987;157(4):914 <last_page> 923.

93
117. Rodriguez AM, Schmeler KM, Kuo YF. Disparities in endometrial cancer outcomes
between non-hispanic white and hispanic women. Gynecol Oncol. 2014;135(3):525-533.

118. Setiawan VW, Pike MC, Kolonel LN, Nomura AM, Goodman MT, Henderson BE.
Racial/ethnic differences in endometrial cancer risk: The multiethnic cohort study. Am J
Epidemiol. 2007;165(3):262-270.
119. PMNCH, WHO, World Bank and AHPSR, ed. Success factors for women’s and children’s
health: Policy and programme highlights from 10 fast-track countries. Geneva: WHO: ; 2014.

120. World Foundation of United Nations Associations. Egypt: Post 2015 national consultations.
geneva: World foundation of united nations associations; 2013.

121. Freedman LS, Edwards B, Ries L, Young J. Cancer incidence in four member countries
(cyprus, egypt, israel, and jordan) of the middle east cancer consortium (MECC) compared with
US SEER. Cancer incidence in four member countries (Cyprus, Egypt, Israel, and Jordan) of the
Middle East Cancer Consortium (MECC) compared with US SEER. 2006.

122. Dey S, Hablas A, Seifeldin IA, et al. Urban-rural differences of gynaecological malignancies
in egypt (1999-2002). BJOG. 2010;117(3):348-355.

123. Key TJ, Allen NE, Spencer EA, Travis RC. The effect of diet on risk of cancer. The Lancet.
2002;360(9336):861-868.

124. Merrill RM. Hysterectomy surveillance in the united states, 1997 through 2005. Med Sci
Monit. 2008;14(1):CR24-31.

94
125. Stang A, Hawk H, Knowlton R, Gershman ST, Kuss O. Hysterectomy-corrected incidence
rates of cervical and uterine cancers in massachusetts, 1995 to 2010. Ann Epidemiol.
2014;24(11):849-854.

126. Lundholm C, Forsgren C, Johansson AL, Cnattingius S, Altman D. Hysterectomy on benign
indications in sweden 1987-2003: A nationwide trend analysis. Acta Obstet Gynecol Scand.
2009;88(1):52-58.

127. Sherman ME, Carreon JD, Lacey JV,Jr, Devesa SS. Impact of hysterectomy on endometrial
carcinoma rates in the united states. J Natl Cancer Inst. 2005;97(22):1700-1702.

128. Siegel RL, Devesa SS, Cokkinides V, Ma J, Jemal A. State-level uterine corpus cancer
incidence rates corrected for hysterectomy prevalence, 2004 to 2008. Cancer Epidemiol
Biomarkers Prev. 2013;22(1):25-31.

129. Center M, Siegel R, Jemal A. Global cancer facts & figures. Atlanta: American Cancer
Society. 2011:1-52.

130. World Health Organization. Global health risks: Mortality and burden of disease
attributable to selected major risks. World Health Organization; 2009.

131. The Central Agency for Public Mobilization & Statistics (CAPMAS). Statistical year book.
CAPMAS; 2006.

132. Egevad L, Heanue M, Berney D, Fleming K, Ferlay J. Histological groups. Liver (C22).
2007;8000:8005.

95
133. Arnold M, Karim-Kos HE, Coebergh JW, et al. Recent trends in incidence of five common
cancers in 26 european countries since 1988: Analysis of the european cancer observatory. Eur J
Cancer. 2015;51(9):1164-1187.

134. Yeole BB. Trends in cancer incidence in female breast, cervix uteri, corpus uteri, and ovary
in india. Asian Pac J Cancer Prev. 2008;9(1):119-122.

135. Ushijima K. Current status of gynecologic cancer in japan. Journal of gynecologic oncology.
2009;20(2):67-71.

136. National Cancer Institute. Surveillance, epidemiology, and end results (SEER) program
(www.seer.cancer.gov) SEER*Stat database: Incidence - SEER 9 regs research data, nov 2015
sub (1973-2013) national cancer institute, DCCPS, surveillance research program, surveillance
systems branch, released april 2016, based on the november 2015 submission.
http://seer.cancer.gov/faststats/selections.php?#Output. Updated 2015. Accessed 05/01, 2016.

137. Corley B, Ramadan M, Smith BL, Seifeldein IA, Hablas A, Soliman AS. Measuring the
effect of improved medical facilities and focused training on data quality and completeness: An
example from the gharbiah population-based cancer registry, egypt. J Registry Manag.
2015;42(3):86-90.

138. Smith BL, Ramadan M, Corley B, Hablas A, Seifeldein IA, Soliman AS. Measuring the
effect of improvement in methodological techniques on data collection in the gharbiah
population-based cancer registry in egypt: Implications for other low-and middle-income
countries. Cancer epidemiology. 2015;39(6):1010-1014.

139. Attallah NL. Age at menarche of schoolgirls in egypt. Ann Hum Biol. 1978;5(2):185-189.

96
140. Abdelmoty HI, Youssef MA, Abdallah S, et al. Menstrual patterns and disorders among
secondary school adolescents in egypt. A cross-sectional survey. BMC Womens Health.
2015;15:70-015-0228-8.

141. Gadalla F. Social, cultural and biological factors associated with menopause. Egypt J
Commun Med. 1986;2:49-62.

142. Nasr N. Menopause features and their impact on women's health in alexandria (thesis).
Alexandria, Egypt, University of Alexandria, High Institute of Public Health. 1988.

143. Eshra D, Afify N, Nour S. Physical and emotional manifestation of menopause: Possible
correlation with some ecological factors. Egypt J Commun Med. 1989;5:117-132.

144. Hidayet NM, Sharaf SA, Aref SR, Tawfik TA, Moubarak II. Correlates of age at natural
menopause: A community-based study in alexandria. East Mediterr Health J. 1999;5(2):307-319.

145. Sayed G, El-Nashar I, Nasr A, El-Gebaly O, Shaaban M. The menopausal transition an
egyptian perspective. Egyptian Society of Obstetrics and Gynecology. 2000;25(7-9):673-684.

146. Sallam H, Galal A, Rashed A. Menopause in egypt: Past and present perspectives.
Climacteric. 2006;9(6):421-429.

147. Reis N, Beji NK. Risk factors for endometrial cancer in turkish women: Results from a
hospital-based case–control study. European Journal of Oncology Nursing. 2009;13(2):122-127.

148. Dossus L, Allen N, Kaaks R, et al. Reproductive risk factors and endometrial cancer: The
european prospective investigation into cancer and nutrition. International Journal of Cancer.
2010;127(2):442-451.

97
149. Ministry of Health and Population [Egypt], El-Zanaty and Associates [Egypt], and ICF
International. Egypt demographic and health survey 2014. 2015th ed. Maryland, USA: Cairo,
Egypt and Rockville, Maryland, USA; 2015.

150. The World Bank. World development indicators| world DataBank.
http://databank.worldbank.org/data/reports.aspx?source=2&country=EGY&series=&period=.
Updated 2015. Accessed 12/16/2015, 2015.

151. Reeves GK, Pirie K, Beral V, Green J, Spencer E, Bull D. Cancer incidence and mortality in
relation to body mass index in the million women study: Cohort study. BMJ.
2007;335(7630):1134 <last_page> 1134.

152. Manyanga T, El-Sayed H, Doku DT, Randall JR. The prevalence of underweight,
overweight, obesity and associated risk factors among school-going adolescents in seven african
countries. BMC Public Health. 2014;14:887-2458-14-887.

153. Bergström A, Pisani P, Tenet V, Wolk A, Adami H. Overweight as an avoidable cause of
cancer in europe. International journal of cancer. 2001;91(3):421-430.

154. World Health Organization. Global health observatory (GHO) data, overwieght and obesity.
http://www.who.int/gho/ncd/risk_factors/overweight/en/. Updated 2014. Accessed 12/15/2015,
2015.

155. El-Zanaty F, Way AA. Egypt demographic and health survey 2000. . 2001.

156. El-Zanaty FH, Way AA. Egypt interim demographic and health survey, 2003. Ministry of
Health and Population; 2004.

98
157. Fatma E, Way A. Egypt demographic and health survey 2008. Cairo, Egypt: Ministry of
Health, El-Zanaty and Associates, and Macro International. 2009.

158. Zaki A, Gaber A, Ghanem E, Moemen M, Shehata G. Abdominal obesity and endometrial
cancer in egyptian females with postmenopausal bleeding. Nutr Cancer. 2011;63(8):1272-1278.

159. Furberg A, Thune I. Metabolic abnormalities (hypertension, hyperglycemia and overweight),
lifestyle (high energy intake and physical inactivity) and endometrial cancer risk in a norwegian
cohort. International journal of cancer. 2003;104(6):669-676.

160. Friberg E, Orsini N, Mantzoros C, Wolk A. Diabetes mellitus and risk of endometrial
cancer: A meta-analysis. Diabetologia. 2007;50(7):1365-1374.

161. Noto H, Osame K, Sasazuki T, Noda M. Substantially increased risk of cancer in patients
with diabetes mellitus: A systematic review and meta-analysis of epidemiologic evidence in
japan. J Diabetes Complications. 2010;24(5):345-353.

162. World Health Organization. Egypt– diabetes country profiles.
http://www.who.int/diabetes/country-profiles/egy_en.pdf?ua=1. Updated 2016.

163. Galal OM. The nutrition transition in egypt: Obesity, undernutrition and the food
consumption context. Public Health Nutr. 2002;5(1a):141-148.

164. Popkin BM, Gordon-Larsen P. The nutrition transition: Worldwide obesity dynamics and
their determinants. Int J Obes. 2004;28:S2-S9.

165. Popkin BM. The nutrition transition in the developing world. Development Policy Review.
2003;21(5‐ 6):581-597.

99
166. Lesko SM, Rosenberg L, Kaufman DW, et al. Cigarette smoking and the risk of endometrial
cancer. N Engl J Med. 1985;313(10):593-596.

167. Viswanathan AN, Feskanich D, De Vivo I, et al. Smoking and the risk of endometrial
cancer: Results from the nurses' health study. International journal of cancer. 2005;114(6):9961001.

168. World Health Organization. Global adult tobacco survey (GATS) egypt country report 2009.
Regional Office for the Eastern Mediterranean; 2010.

169. World Health Organization. WHO report on the global tobacco epidemic, 2015: Raising
taxes on tobacco. ; 2015.

170. Lumbiganon P. Depot-medroxyprogesterone acetate (DMPA) and cancer of the
endometrium and ovary. Contraception. 1994;49(3):203-209. doi:
http://dx.doi.org.library1.unmc.edu:2048/10.1016/0010-7824(94)90038-8.

171. Emons G, Fleckenstein G, Hinney B, Huschmand A, Heyl W. Hormonal interactions in
endometrial cancer. Endocr Relat Cancer. 2000;7(4):227-242.

172. United Nations Population Division. World contraceptive patterns 2015 <br /> .
http://www.un.org/en/development/desa/population/publications/family/contraceptive-infochart2015.shtml. Updated 2015. Accessed 12/17/2015, 2015.

173. Schouten LJ, Goldbohm RA, van den Brandt PA. Anthropometry, physical activity, and
endometrial cancer risk: Results from the netherlands cohort study. Int J Gynecol Cancer.
2006;16 Suppl 2:492.

100
174. Friedenreich C, Cust A, Lahmann PH, et al. Physical activity and risk of endometrial cancer:
The european prospective investigation into cancer and nutrition. Int J Cancer. 2007;121(2):347355.

175. Patel AV, Feigelson HS, Talbot JT, et al. The role of body weight in the relationship
between physical activity and endometrial cancer: Results from a large cohort of US women. Int J
Cancer. 2008;123(8):1877-1882.

176. Cancer Research UK. Uterine cancer incidence statistics.
http://www.cancerresearchuk.org/content/uterine-cancer-incidence-statistics#ref-1. Updated
2012. Accessed 12/18/2015, 2015.

177. Key TJ, Pike MC. The dose-effect relationship between 'unopposed' oestrogens and
endometrial mitotic rate: Its central role in explaining and predicting endometrial cancer risk. Br J
Cancer. 1988;57(2):205-212.

178. Strom BL, Schinnar R, Weber AL, et al. Case-control study of postmenopausal hormone
replacement therapy and endometrial cancer. Am J Epidemiol. 2006;164(8):775-786.

179. Trabert B, Wentzensen N, Yang HP, et al. Is estrogen plus progestin menopausal hormone
therapy safe with respect to endometrial cancer risk? International Journal of Cancer.
2013;132(2):417-426.

180. Loutfy I, Abdel Aziz F, Dabbous NI, Hassan MH. Women's perception and experience of
menopause: A community-based study in alexandria, egypt. East Mediterr Health J. 2006;12
Suppl 2:S93-106.

181. Altekruse S, Kosary C, Krapcho M, et al. SEER cancer statistics review, 1975-2007.
Bethesda, MD: National Cancer Institute. 2010;7.

101
182. Missaoui N, Jaidene L, Abdelkader AB, et al. Cancer of corpus uteri in tunisia:
Epidemiological and clinicopathological features. Asian Pacific Journal of Cancer Prevention.
2011;12(2):461-464.

183. Greenberg RS, Stevens JA, Whitaker JP. Cancer incidence rates among blacks in urban and
rural georgia, 1978-82. Am J Public Health. 1985;75(6):683-684.

184. Morton WE, Baker HW, Fletcher WS. Geographic pathology of uterine cancers in oregon:
Risks of double primaries and effects of socioeconomic status. Gynecol Oncol. 1983;16(1):63-77.

185. Lyon JL, Gardner JW, West DW. Cancer in utah: Risk by religion and place of residence. J
Natl Cancer Inst. 1980;65(5):1063-1071.

186. Blot W, Fraumeni Jr J. Geographic epidemiology of cancer in the united states. Cancer
Epidemiology and Prevention (Schottenfeld D, Fraumeni J Jr, eds).New York: WB Saunders.
1982;179:193.

187. Liff JM, Chow W, Greenberg RS. Rural-urban differences in stage at diagnosis. Cancer.
1991;67(5):1454-1459.

188. Minelli L, Stracci F, Cassetti T, et al. Urban-rural differences in gynaecological cancer
occurrence in a central region of italy: 1978-1982 and 1998-2002. Eur J Gynaecol Oncol.
2007;28(6):468-472.

189. Doll R. Urban and rural factors in the aetiology of cancer. International Journal of Cancer.
1991;47(6):803-810.

190. Battista RN, Spitzer WO. Adult cancer prevention in primary care: Contrasts among primary
care practice settings in quebec. Am J Public Health. 1983;73(9):1040-1041.

102
191. BAKO G, DEWAR R, HANSON J, HILL G. Population density as an indicator of urbanrural differences in cancer incidence, alberta, canada, 1969-73. Canadian Journal of Public
Health/Revue Canadienne de Sante'e Publique. 1984:152-156.

192. Aday LA. Hospital-sponsored medical groups: Their impact on access to primary care in
rural communities. J Community Health. 1985;10(3):180-194.

193. Casey MM, Call KT, Klingner JM. Are rural residents less likely to obtain recommended
preventive healthcare services? Am J Prev Med. 2001;21(3):182-188.

194. Ferlay J, Soerjomataram I, Ervik M, et al. Cancer incidence and mortality worldwide: IARC
CancerBase no. 11 [internet]. lyon, france: International agency for research on cancer.
GLOBOCAN. 2013; 2012 v1. 0, htt p. globocan.iarc.fr.Accessed. 2015;30.

195. Fritz A, Percy C, Jack A, et al. International classification of diseases for oncology. World
Health Organization; 2000.

196. Tan W, Stehman FB, Carter RL. Mortality rates due to gynecologic cancers in new york
state by demographic factors and proximity to a gynecologic oncology group member treatment
center: 1979–2001. Gynecol Oncol. 2009;114(2):346-352.

197. Long B, Liu F, Bristow R. Disparities in uterine cancer epidemiology, treatment, and
survival among african americans in the united states. Gynecol Oncol. 2013;130(3):652-659.

198. Barrett RJ,2nd, Harlan LC, Wesley MN, et al. Endometrial cancer: Stage at diagnosis and
associated factors in black and white patients. Am J Obstet Gynecol. 1995;173(2):414-22;
discussion 422-3.

103
199. Hill HA, Coates RJ, Austin H, et al. Racial differences in tumor grade among women with
endometrial cancer. Gynecol Oncol. 1995;56(2):154-163.

200. Madison T, Schottenfeld D, James SA, Schwartz AG, Gruber SB. Endometrial cancer:
Socioeconomic status and racial/ethnic differences in stage at diagnosis, treatment, and survival.
Am J Public Health. 2004;94(12):2104-2111.

201. Salazar-Martinez E, Lazcano-Ponce EC, Gonzalez Lira-Lira G, Escudero-De los Rios P,
Salmeron-Castro J, Hernandez-Avila M. Reproductive factors of ovarian and endometrial cancer
risk in a high fertility population in mexico. Cancer Res. 1999;59(15):3658-3662.

202. Austin H, Austin JM,Jr, Partridge EE, Hatch KD, Shingleton HM. Endometrial cancer,
obesity, and body fat distribution. Cancer Res. 1991;51(2):568-572.

203. El-Zanaty F, Sayed H, Zaky H, Way A. Egypt demographic and health survey 1992.
calverton MD: Macro international. . 1993.

204. Parkin DM, Bray FI, Devesa SS. Cancer burden in the year 2000. the global picture. Eur J
Cancer. 2001;37, Supplement 8:4-66.

205. Harpham T, Stephens C. Urbanization and health in developing countries. World Health Stat
Q. 1991;44(2):62-69.

206. Kelsey JL, Gammon MD, John EM. Reproductive factors and breast cancer. Epidemiol Rev.
1993;15(1):36-47.

207. de Sanjose S, Bosch FX, Munoz N, Shah K. Social differences in sexual behaviour and
cervical cancer. IARC Sci Publ. 1997;(138)(138):309-317.

104
208. Colacino JA, Soliman AS, Calafat AM, et al. Exposure to phthalates among premenstrual
girls from rural and urban gharbiah, egypt: A pilot exposure assessment study. Environ Health.
2011;10:40-069X-10-40.

209. Nahar MS, Soliman AS, Colacino JA, et al. Urinary bisphenol A concentrations in girls from
rural and urban egypt: A pilot study. Environ Health. 2012;11:20-069X-11-20.

210. Kim JH, Rozek LS, Soliman AS, et al. Bisphenol A-associated epigenomic changes in
prepubescent girls: A cross-sectional study in gharbiah, egypt. Environ Health. 2013;12:33069X-12-33.

211. Conroy MB, Sattelmair JR, Cook NR, Manson JE, Buring JE, Lee IM. Physical activity,
adiposity, and risk of endometrial cancer. Cancer Causes Control. 2009;20(7):1107-1115.

212. Sabbour SM. Epidemiological correlates of hysterectomy, a hospital based study 1995 -1996
at ain shams maternity hospital. J Egypt Public Health Assoc. 2001;76(1-2):71-87.

213. American College of Obstetricians and Gynecologists. Choosing the route of hysterectomy
for benign disease. ACOG Committee Opinion. 2009(444):1156-1158.

214. Carlson KJ, Nichols DH, Schiff I. Indications for hysterectomy. N Engl J Med.
1993;328(12):856-860.
215. Hawkins J, Hudson C. Abdominal hysterectomy for benign conditions. Shaw’s textbook of
operative gynaecology, 4th edn.Churchill Livingstone, Scotland. 1977:146-175.

216. Cohen SL, Vitonis AF, Einarsson JI. Updated hysterectomy surveillance and factors
associated with minimally invasive hysterectomy. JSLS. 2014;18(3):e2014.00096.
doi:10.4293/JSLS.2014.00096.

105
217. Whiteman MK, Hillis SD, Jamieson DJ, et al. Inpatient hysterectomy surveillance in the
united states, 2000-2004. Obstet Gynecol. 2008;198(1):34. e1-34. e7.

218. Lykke R, Blaakær J, Ottesen B, Gimbel H. Hysterectomy in denmark 1977–2011: Changes
in rate, indications, and hospitalization. European Journal of Obstetrics & Gynecology and
Reproductive Biology. 2013;171(2):333-338.

219. Redburn JC, Murphy MF. Hysterectomy prevalence and adjusted cervical and uterine cancer
rates in england and wales. BJOG. 2001;108(4):388-395.

220. Stang A, Merrill RM, Kuss O. Prevalence-corrected hysterectomy rates by age and
indication in germany 2005-2006. Arch Gynecol Obstet. 2012;286(5):1193-1200.
221. Luoto R, Rutanen E, Kaprio J. Five gynecologic diagnoses associated with hysterectomy —
trends in incidence of hospitalizations in finland, 1971–1986. Maturitas. 1994;19(2):141-152.

222. Taylor R, Rushworth RL. Hysterectomy fractions in new south wales, 1971–2006. Aust N Z
J Public Health. 1998;22(7):759-764.

223. Materia E, Rossi L, Spadea T, et al. Hysterectomy and socioeconomic position in rome,
italy. J Epidemiol Community Health. 2002;56(6):461-465.

224. McPherson K, Wennberg JE, Hovind OB, Clifford P. Small-area variations in the use of
common surgical procedures: An international comparison of new england, england, and norway.
N Engl J Med. 1982;307(21):1310-1314.

225. Nordberg E, Holmberg S, Kiugu S. Rates of major surgery by age and sex in a rural district
in kenya. Ann Trop Med Parasitol. 1996;90(2):213-221.

106
226. Keshavarz H, Hillis SD, Kieke BA, Marchbanks PA. Hysterectomy surveillance—United
states, 1994–1999. MMWr cDc Surveill Summ. 2002;51(SS05):1-8.

227. Desai S, Sinha T, Mahal A. Prevalence of hysterectomy among rural and urban women with
and without health insurance in gujarat, india. Reprod Health Matters. 2011;19(37):42-51.

228. Howe HL. Age-specific hysterectomy and oophorectomy prevalence rates and the risks for
cancer of the reproductive system. Am J Public Health. 1984;74(6):560-563.

229. Jamison PM, Noone AM, Ries LA, Lee NC, Edwards BK. Trends in endometrial cancer
incidence by race and histology with a correction for the prevalence of hysterectomy, SEER 1992
to 2008. Cancer Epidemiol Biomarkers Prev. 2013;22(2):233-241.

230. Stang A. Impact of hysterectomy on the age-specific incidence of cervical and uterine cancer
in germany and other countries. Eur J Public Health. 2013;23(5):879-883.

231. Domenighetti G, Luraschi P, Marazzi A. Hysterectomy and sex of the gynecologist. N Engl
J Med. 1985;313(23):1482.

232. Domenighetti G, Casabianca A. Rate of hysterectomy is lower among female doctors and
lawyers' wives. BMJ. 1997;314(7091):1417.

233. Domenighetti G, Luraschi P, Casabianca A, et al. Effect of information campaign by the
mass media on hysterectomy rates. Lancet. 1988;2(8626-8627):1470-1473.

234. Elson J. Am I still a woman?: Hysterectomy and gender identity. Temple University Press;
2004.

235. Serour GI. Medical and socio-cultural aspects of infertility in the middle east. ESHRE
Monographs. 2008;2008(1):34-41.

107
236. Settnes A, Jorgensen T, Lange AP. Hysterectomy in danish women: Weight-related factors,
psychologic factors, and life-style variables. Obstet Gynecol. 1996;88(1):99-105.

237. Gimbel H, Settnes A, Tabor A. Hysterectomy on benign indication in denmark 1988-1998.
A register based trend analysis. Acta Obstet Gynecol Scand. 2001;80(3):267-272.

238. World Health Organization. Reproductive health indicators: Guidelines for their generation,
interpretation and analysis for global monitoring. World Health Organization; 2006.

239. Cook JD, Davis BJ, Cai SL, Barrett JC, Conti CJ, Walker CL. Interaction between genetic
susceptibility and early-life environmental exposure determines tumor-suppressor-gene
penetrance. Proc Natl Acad Sci U S A. 2005;102(24):8644-8649.

