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ABSTRACT

Uterine fibroid (uterine myoma or leiomyoma)
is the most common benign tumour of the
women's pelvic. This study aimed to determine
the prevalence and risk factors associated with
uterine fibroid among Iraqi women in Baghdad,
Iraq. A cross-sectional study was prospectively
carried out in this survey. Women aged 13
years old and above were randomly recruited
based on a systematic sampling method. The
participants’ personal and history information
were collected using a structured self-
administered questionnaire (SSAQ). In addition,
atrans-abdominal ultrasound with both B-mode
and Doppler was used to detect uterine fibroid.
Transabdominal ultrasound was performed on
127 women with a mean age of 36.3 + 11.5 years
old. Among those, 43 (33.9%) women were
reported to have a uterine fibroid. However,
uterine fibroid was statistically associated with
age (X2 = 35.3, P < 0.001), BMI (X2 = 11.2, P =
0.011), family history of uterine fibroid (X*>=8.1,
P = 0.005), and age at first menstruation (X =
12.9,P=0.005).The prevalence of uterine fibroid
detected by ultrasound was alarming among
Iraqi women aged 49 to 60 years old. Being
overweight, obese, having a positive family
history of uterine fibroid, and early menarche
increases the risk of developing uterine fibroid.

INTRODUCTION

Uterine fibroid, also referred to as uterine
myoma or leiomyoma, is the most common
benign tumour of the women'’s pelvic (Serden
& Brooks, 1991; Baird et al., 2003; Pavone et al.,
2018). Histologically, it is a benign tumour of
the myometrium due to hormonal disruption
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during early development growth (Cramer &
Patel, 1990; Flake et al., 2003). It was reported
thatabout40to60% of all hysterectomiesresult
from fibroid, and 30% of them are from young
women between 18 and 44 years old (Merrill,
2008). Therefore, uterine fibroid considers a
major indication for hysterectomy (Farquhar
& Steiner, 2002; Merrill, 2008). Clinically, it is
characterized by irregular menstrual bleeding
associated with pelvic pains leading to chronic
anaemia (Pérez-Lopez et al., 2014). Although
this condition rarely can cause death, it is
considered the leading cause of morbidity
(Baird et al., 2015).

The risk  factors that induce
tumorigenesis are still not apparent. However,
oestrogen and progesterone have a critical
role in growth (Bulun, 2013). Although the
healthcare and morbidity costs are correlated
with uterine fibroid, few studies determined its
risk factors and possible strategy prevention.
In this context, age, ethnicity, age of menarche,
and parity are the most risk factors replicated
(Laughlin et al., 2010).

However, the initiating factors of the
uterine fibroid are still poorly understood,
although previous studies demonstrated
that age advances, obesity, smoking,
earlier menstrual period, uterine infections,
hypertension and diabetes mellitus, hormonal
imbalance, and nulliparous are important
risk factors for developing uterine fibroid
(Laughlin et al., 2010; Pavone et al., 2018).
The actual time of the commencement of
fibroid growth is not usually known since no
clinical manifestation is revealed at the early
growth stage (Pavone et al., 2018). Ultrasound
is widely used in detecting uterine fibroids
since it is safe (non-ionizing radiation and
readily available at a meagre cost compared to
other diagnostic radiological modalities such
as computed tomography (CT) and magnetic
resonance imaging (MRI). Although this
condition is considered a public health burden,
no previous study in Iraq has been conducted
to periodically screen uterine fibroid with

ultrasound to detect its prevalence and risk
factors (Baird et al, 2015). Thus, this study
aimed to determine the prevalence and risk
factors associated with uterine fibroid detected
using ultrasound among Iragi women.

MATERIALS AND METHODS
Study Design and Population

A prospective cross-sectional study was used
in this study. The participants consisted of
Iragi women who attended the radiology
department in Medical Baghdad City and
were enrolled for 6 months from July 2019 to
December 2019. Participants aged 13 years old
and above at enrollment with an intact uterus
were randomly selected using systematic
samplingtechniques.Women aged 18yearsold
and above signed the informed consent form
before enrollment into this study. However,
for those below18 years old, the consent form
was signed by their parents. Variables such as
demographic information, medical history,
family history of the disease, and menstrual
period schedules were obtained using a
structured self-administered questionnaire
(SSAQ) and interview. However, participants
diagnosed with uterine fibroid, uterine cancer,
or under chemotherapy/ radiotherapy or
premenstrual period were excluded from the
study. Ethical approval was obtained from the
College of Health and Medical Technology
with reference number 3/11/1654.

Sample Size Calculation

The sample size calculation was carried out
using KC Lun and Peter Chiam software
based on hypothesis tests for two population
proportions (two-sided test). The differences
between the two proportions having uterine
fibroids (P1 and P2) were calculated. P1 was
the larger population and P2 was the smaller.
An a error of 0.05 and a power of 0.90 was
used for sample size calculation. Thus, the
sample size for the uterine fibroid group
was calculated to be 53 patients and for the
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group without uterine fibroid was 53 subjects.
Therefore, a minimum total sample size for
the present study was estimated to be 106
subjects. However, the sample size recruited
and analyzed in this study was 127 subjects.

Anthropometric Data Acquisition

A weighing scale (COPY, max 180 kg/ 396
Ibs) was used to measure body weight,
whereas an elastic tape measure was used to
measure body height, and then a body mass
index (BMI) (kg/m?) was calculated. BMI was
classified based on a global database on BMI
in adults as follows: BMI < 18.5 kg/m? was
described as underweight, 18.5 - 24.9 kg/m?
was described as normal, 25.0 - 29.9 0 kg/
m? was defined as overweight, BMI = 30.0 0
kg/m? was described as obese (World Health
Organization [WHO], 2000). Blood pressure
was measured by using a standardized
sphygmomanometer. The participants were
considered to have hypertension if they
had systolic blood pressure = 140 mmHg or
diastolic blood pressure 290 mmHg, had taken
antihypertensive medication(s), and had a self-
reported history of hypertension (National
Cholesterol  Education Program  [NCEP],
2002). Similarly, the women were considered
to have diabetes mellitus (DM) if they had
fasting blood glucose (FBG) 2126 mg/dL and
glycosylated haemoglobin (HbA1c) = 6.5 %,
had taken antidiabetic medication (s), or had a
self-reported history of DM (NCEP, 2002).

Sonography of Uterine Fibroid

This study used a GE LOGIQ 6 ultrasound
machine equipped with a convex probe (3.5
MHz) for pelvic scanning. Radiologists carried
out ultrasound examinations with more than
10-year work experience. Transabdominal
ultrasound was performed to detect and
evaluate uterine fibroids. Each participant was
informed to drink water even if her bladder
became full to make a good window for pelvic
organs such as the uterus. The participant was
informed to lie supine; then, both longitudinal

and transverse scans were applied. A
B-mode grayscale and Doppler study were
performed in each scan. Since uterine fibroid
is an overgrowth of the smooth muscle in the
uterine wall, its echogenicity always appears
similar to myometrium but sometimes echoic
with acoustic shadowing. In addition, fibroid
causes the uterus to be bulky and may be
irregular in shape.

When the colour Doppler study was
applied, there was no internal vascularity
within the fibroid, but peripheral vascularity
was shown. However, lack of vascularity
was monitored if the necrotic or torsion was
diagnosed within the fibroid. Colour Doppler
of the uterine blood flow is mainly dependent
on the quality of the ultrasound machine,
parity and age of the women. For instance,
in postmenopausal women, myometrium
and endometrium of the uterus have shown
hypovascularity in colour Doppler study.

Statistical Analysis

Statistical Package for the Social Sciences
(SPSS) software version 22.0 was used to
analyze the data. The descriptive statistics were
used to find the percentages and frequencies
for categorical variables and mean £SD for the
continuous variables. A Chi-square was used to
determine an association between factors and
uterine fibroid, where a P-value of less than
0.05 was considered statistically significant.

RESULTS

The characteristics of the study population are
illustrated in Table 1. However, 127 consecutive
women enrolled were scanned and included
in the statistical analysis. The mean age of our
study population was 36.3 = 11.5 years old. Out
of 127 participants, 43 (33.9%) women were
reported to have fibroids, with 50.4 % of the
women being overweight and 88.2% married.
Non-smoking was overwhelming (96.9%)
among our study population. In terms of the
medical history of diseases, most of our study
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population had normotensive and normal
blood sugar (78.8% and 93.7%, respectively).
Our results also reported that only 4 (3.1%)
women were found to have a family history
of fibroid. The premenopausal women (those
who are still menstruating) had a higher
percentage (81.1%) than postmenopausal
women (18.9%). The women who had taken
oral and hormonal contraceptives were less
common than those without contraceptives
(26.4% vs 73.6%). The number of women who
had an abortion was lower than those who
never had an abortion (32.7% vs 67.3). The
majority of the women (38.6%) had their first
menstrual cycle at 12 years old. Furthermore,
the highest percentage of women was found
among those who had delivered 3 children and
above (46.4%), followed by 2 children (19.6%).
In contrast, those who had delivered 1 child or
never had parity were the lowest and equally
in per cent (17.0%). The majority of the women
had (53.8%) their first delivery between 14 and
20 years of age, whereas a high percentage of
women (55.9%) had a final delivery between
24 and 31 years of age.

Table 1 Distribution of the study population
(n =127 subjects)

Variables Mean +SD n (%)
Age 363115

Marital status

Single 15(11.8)
Married 112(88.2)
Smoking

No 123 (96.9)
Yes 4 (3.1)
BMI categories

Underweight 0(0.0)
Normal 22(17.3)
Overweight 64 (50.4)
Obese 41(32.3)
Hypertension

No 100 (78.8)
Yes 27 (21.3)
DM

No 119 (93.7)

Yes 8(6.3)

Family history
of fibroid

No
Yes

Menstruation
status

Premenopausal
state

Postmenopausal
state

Contraceptives
use

No
Yes
Abortion
No
Yes

Presence of
fibroid

No
Yes

Age of 1st
menstruation
(Age of
menarche)

211 years
12 years
13 years
2 14 years
Parity
None

1

2

=23

Age of the 1st
delivery

14 - 20 years
21 -27 years
28 — 34 years
2 35 years

Age of the last
delivery

16 - 23 years
24 - 31 years
32 -39 years

240 years

123 (96.9)
4(3.1)

103 (81.1)

24 (18.9)

81(73.6)
29 (26.4)

74 (67.3)
36 (32.7)

84 (66.1)
43 (33.9)
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Distribution of Fibroids and Association With Their Locations

Of those with uterine fibroid, 29 women (67.4%) had multiple fibroids, while 14 women (32.6%) had
solitary fibroid (Figure 1). Our results also revealed that most of the women, 29 (67.4%), were noted to
have fibroid in the fundus followed by corpus with 6 (13.9%), cervix with 4 (9.3%), fundus and cervix
with 3 (7.0%), and fundus and corpus with 1 (2.3%) (Figure 2). The overall number of fibroids was
counted to be 95 and was distributed as follows: 59 (62.1%) in the fundus, 15 (15.8%) in the fundus
and cervix, 13 (13.7%), 5 (5.3%) in the cervix and 3 (3.1%) in fundus and corpus (Figure 3).
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Figure 1 Distribution of the number of fibroids among women with uterine fibroid
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Figure 2 Distribution of uterine fibroids according to their locations within the uterus
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Figure 3 Distribution of the total number of uterine fibroids according to their locations within the uterus

Factors Associated with Uterine Fibroid

As shown in Table 2, the results of this study
revealed that the 49 — 60 years old age group
had the highest fibroid prevalence, whereas
the 13 - 24 years old age group had the lowest
prevalence. Age was significantly associated
with the uterine fibroid (X?= 35.3, P < 0.001).
Similarly, the women who were overweight
and obese had more frequent uterine fibroid
than those with normal BMI. This indicated
a significant association between BMI and
uterine fibroid (X2 = 11.2, P = 0.011). In
addition, the highest prevalence of uterine
fibroid (56.3%) was noted in women who had

their first menstruation at 11 years old and
below. So, a significant association between
the age at first menstruation and uterine
fibroid was reported (X?=12.9, P = 0.005). The
findings reported that women with a family
history of uterine fibroid were more likely to
have the disease than those without. Thus, an
association between a family history of uterine
fibroid and the disease itself was significant (X?
= 8.1, P = 0.005). On the contrary, our results
revealed no significant associations between
marital status, smoking, hypertension, DM,
menstruation status, parity, contraception,
abortion, and first and last delivery with the
uterine fibroid (P < 0.05).

Table 2 Association between the fibroid and some factors

Variables Presence of fibroid X2 P-value
Yes No

Age group (years) 353 <0.001
13-24 1(6.7) 14 (93.3)

25-36 9(16.1) 47 (83.9)

37-48 22 (59.5) 15 (40.5)

49 -60 10 (76.9) 3(23.1)

261 1(16.7) 5(83.3)

Marital status 32 0.074

Single 9(52.9) 8(47.1)

Married 34 (30.9) 76 (69.1)

Smoking 0.48 0.488
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No 41 (33.3) 82 (66.7)

Yes 2(50.0) 2(50.0)

BMI categories 11.2 0.011
Underweight 0(0.0) 0(0.0)

Normal 2(9.1) 20 (90.9)

Overweight 25 (39.1) 39(60.9)

Obese 16 (39.0) 25(61.0)

Family history of fibroid 8.1 0.005
No 39(31.7) 84 (68.3)

Yes 4(100.0) 0(0.0)

Hypertension 1.7 0.190
No 12 (44.4) 69 (69.0)

Yes 31(31.0) 15 (55.6)

DM 0.9 0.319
No 39(32.8) 80 (67.2)

Yes 4 (50.0) 4 (50.0)

Menstruation status 1.0 0.309
Premenopausal state 37(35.9) 66 (64.1)

Postmenopausal state 6 (25.0) 18 (75.0)

Age of 1st menstruation 12.9 0.005
(Age of menarche)

<11 years 10 (55.6) 8 (44.4)

12 years 22 (44.9) 27 (55.1)

13 years 6(18.2) 27 (81.8)

2 14 years 5(18.5) 22 (81.5)

Parity 5.9 0.113
0 2(11.8) 15(88.2)

1 4(21.1) 15 (78.9)

2 7(31.8) 15 (68.2)

>3 21 (40.4) 31(59.6)

Contraceptives use 0.2 0.652
No 26 (32.1) 55(67.9)

Yes 8(27.6) 21(72.4)

Abortion 29 0.089
No 19 (25.7) 55(74.3)

Yes 15 (41.7) 21(58.3)

Age group of the 1st delivery 2.1 0.559
14 - 20 years 17 (34.0) 33 (66.0)

21 -27 years 13 (34.2) 25 (65.8)

28 - 34 years 1(25.0) 3(75.0)

=35 years 1(100.0) 0(0.0)

Age group of the last delivery 3.1 0.381
16 — 23 years 6(28.6) 15(71.4)

24 - 31 years 16 (30.8) 36 (69.2)

32 -39 years 7 (46.7) 8(53.3)

240 years 3(60.0) 2 (40.0)
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DISCUSSION

Uterine fibroid is the most gynaecological
benign tumour in women. A total of
127 women underwent transabdominal
ultrasounds and were included in the analysis.
The main limitation of some studies is based
on the clinical diagnosis of fibroid by uterine
palpation. However, when sonography was
performed in these studies, most cases were
confirmed to have fibroid (Parazzini, 2006).
A recent study from lItaly showed that the
prevalence of uterine fibroid among women
aged 30 - 60 years old was 21.4% (Marino
et al, 2004). Moreover, a study from Ghana
showed that the prevalence of uterine fibroid
among Ghanaian women was 36.9% (Sarkodie
et al.,, 2016). Our study found that the overall
prevalence of uterine fibroid among our study
population was 33.9%.

A previous study stated that age
increases the risk of fibroid. The incidence
of fibroid pathologically increases with age
advances; even it reaches its peak at 50
years of age. The same study also showed
that fibroids did not occur before maturity
(Marshall et al., 1997). Likewise, a previous
review from the United Kingdom showed that
women over 40 years old were more likely
to have uterine fibroid four times than those
under 40 years old (Selo-Ojeme et al., 2008).
Our study revealed that an increase in age was
significantly associated with the incidence
of uterine fibroid. Our subjects in the age
group of 49 to 60 years old had the highest
prevalence of uterine fibroid others. According
to marital status, Chen et al. (2001) from the
United States found no significant association
between marital status and uterine fibroid.
However, although the present study revealed
that single women had a higher incidence of
having uterine fibroid than married women,
an association between marital status and
uterine fibroid was not significant.

The relationship between smoking
and the uterine fibroid is still controversial
(Chiaffarino et al., 2016). Early results
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showed that smoking was a protective factor
for uterine fibroid (Parazzini et al., 1996;
Templeman et al., 2009). Nevertheless, the
subsequent study suggested an increased
risk of uterine fibroid (Dragomir et al., 2010),
whereas others did not find an association
(Wise et al.,, 2004). Smoking leads to decreased
levels of oestrogen bioavailability where it
inhibits the enzyme aromatase, which plays
a vital role in transforming androgens to
estrone and shifting estradiol (E2) metabolism
toward 2-hydroxylation pathways as the result
of reducing circulating estrogen (Biegon et
al., 2012). Moreover, smoking may also exert
oestrogen-related effects on the uterus,
inducing cell growth (Ohtake et al, 2003;
Marom-Haham & Shulman, 2016; Helle et
al., 2017). The present study documented no
significant association between smoking and
uterine fibroid even though the incidence of
uterine fibroid was higher among smoking
women than non-smoking women.

In terms of anthropometrics, a recent
study conducted in 2016 by Wise and Laughlin-
Tommaso was consistent with our study.
Both confirmed that high BMI was closely
associated with uterine fibroid. In the present
study, the prevalence of uterine fibroid was
higher among overweight and obese women
than those with a normal BMI. A case-control
study from Japan showed that hypertension
could increase the risk of uterine fibroid by
five folds (Takeda et al., 2008). Furthermore, a
systematic review demonstrated that DM was
considered a potential risk factor for inducing
uterine fibroid (Stewart et al, 2017). A
significant association between hypertension
and DM with uterine fibroid was not observed
in this study.

Genetically, uterine fibroid risk was high
in women with a positive family history of
fibroid (Lumbiganon et al., 1996). This result
was in line with our results. We identified a
high significant prevalence of uterine fibroid
(100%) in women with a family history of
uterine fibroid compared to those without
fibroid (31.7%).
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Several epidemiological studies showed
that the premenopausal state was significantly
associated with uterine fibroid risk (Flake et al.,
2003; Samadi et al., 1996; Templeman et al.,
2009). Unexpectedly, our study revealed no
significant association between menstruation
status and risk of uterine fibroid despite the
role of female gonadal steroid hormones in
inducing uterine fibroid growth (Flake et al.,
2003). In their prospective study, Marshall
et al. (1998) observed an inverse association
between early age of menstruation and
uterine fibroid. Incompatible with this finding,
the present study found a higher prevalence
of uterine fibroid in women with earlier age
of menarche (55.6% at < 11 years and 44.9%
at 12 years) than in women with late age of
menarche (18.2% at 13 years and 18.5% at =
14 years). Thus, the risk of developing uterine
fibroid was significantly increased with the
early age of menarche in this study.

Several previous studies confirmed
that an increase in parity was considered a
protective factor against progressing uterine
fibroid (Chen et al,, 2001; Sato et al.,, 2002).
This could cause infertility or subfertility,
subsequently decreasing parity itself. However,
we did not identify an association between
parity and uterine fibroid development.
Numerous studies documented a protective
effect of oral contraceptive use on uterine
fibroid development (Chiaffarino et al., 1999;
Lumbiganon et al., 1996; Marshall et al., 1998).
Nonetheless, our study was not compatible
with these studies since we did not find a
significant association between contraceptives
and uterine fibroid, even though the incidence
of the uterine fibroid was lower in women who
used contraceptives than in those who did
not use them. Previous studies also discussed
the association between abortion and uterine
fibroid. For instance, a study done by Parrizzini
et al. (1996) revealed that abortion promoted
the risk of uterine fibroid development.
However, our study was in line with a study
done by Bizjak et al. (2016), which both
reported that abortion was not significantly
associated with uterine fibroid.
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In 2016, Sarkodie et al. found that the
last age of delivery was significantly associated
with uterine fibroid. The authors observed that
the late age of last delivery increases the risk
of uterine fibroid. In the light of that, Sarkodie
and colleagues agreed with our findings in
which a significant association between the
first age of delivery and uterine fibroid was not
reported.

According to fibroid location within
the uterus parts, a study from the US by Baird
et al. (2015) reported that the majority of
uterine fibroids were located in the corpus
(72%), whereas 46% of them were located in
the fundus and only 8% located at the lower
uterine segment.

The limitations of this study are that
our data were obtained from single centres
where they were not representative of the
general population. Some of our data were
dependent on the history of the self-report,
which could be affected by recall bias. Besides,
the trans-pelvic ultrasound frequently results
in overestimation of incidence as it is not a
specific or sensitive test.

CONCLUSION

The high prevalence of uterine fibroid among
Iragi women in Baghdad is alarming. The 49 -
60 years old age group, overweight and obese,
positive family history of fibroid, and early age
of having a first menstrual period (£ 11 years
old) were strongly associated with increased
risk of uterine fibroid. However, marital status,
smoking, hypertension, DM, menstruation
status, parity, contraceptive use, abortion,
and age at the first and last delivery were not
associated with uterine fibroid development. A
large based-population study is recommended
forfuture studies.Inaddition, a broad spectrum
of factors with a case-control design should
be taken into account in determining the risk
factors of uterine fibroids.
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