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ABSTRACT

Background: Numerous studies have linked uterine fibroids to hypertension, suggesting that this
condition may be a risk factor unique to women. These days, fibroids are the main cause of
myomectomy and hysterectomy. This study aimed to ascertain the relationship between uterine
fibroids and hypertension in Saudi women.

Methods: This case-control study was carried out between January 2023 and January 2024 on
patients with uterine fibroids and non-uterine fibroids who had an appointment for surgery at the
gynecological department of the Maternal and Children Hospital (MCH) Sakaka, Aljouf, Saudi
Arabia. Blood pressure readings and fibroid diameters are important factors in studying uterine
fibroids.

Results: The 140 individuals who were split into 70 cases and 70 control groups had average ages
of 41.62+2.16 and 44+1.10. 95 participants had menorrhagia, which was the most common ailment
in both groups. In contrast to the controls, the uterine fibroid cases had significantly higher rates
of anemia (54.2%), OCP (12.8%), infertility (11.4%), and abortion (37.1%) (P<0.001). 48.5% of
uterine fibroids had hypertension, compared to 17.1% of controls (P<0.001).

Conclusion: There is a considerable relationship between uterine fibroids and hypertension.
Anemia, infertility, and abortion are higher in uterine fibroid cases.
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INTRODUCTION

One prevalent chronic condition is hypertension. Between 3% and 5% of pregnant
women worldwide suffer from hypertensive disorders of pregnancy (HDP), which is
quite prevalent. In women of reproductive age, uterine fibroids are now a risk factor
for hysterectomy and a public health problem. [1] The primary cause of maternal
mortality, this condition claims the lives of nearly one-third of hospitalized mothers.
[2] Women with chronic hypertension are more likely to experience pregnancy-related
illnesses and unfavorable pregnancy outcomes. A frequent benign tumor in women of
childbearing age, uterine fibroids are linked to unfavorable pregnancy outcomes. [3]
Despite being the most prevalent benign pelvic tumor in women, uterine fibroids can
cause serious symptoms like anemia and excessive menstrual flow, as well as infertility
and premature childbirth. [4]
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Systemic impacts show that uterine fibroids are associated
with higher blood pressure (BP) in women who are not
pregnant. [5] Previous study research on 8,401 uterine fibroid
patients found a strong correlation with hypertension. [6] In
addition to the location, quantity, and size of uterine fibroids,
vascular and inflammatory factors also appear to play
important roles in the multifactorial relationship between
uterine fibroids and hypertension. Notably, a recent study
discovered that early-stage uterine fibroids may raise the risk
of HDP. [7] Research is still ongoing to determine the
physiological underpinnings of the relationship between
uterine fibroids and hypertension. According to studies, up to
70% of women may have fibroids, but only 30% will also have
clinical symptoms such as pelvic or bladder pain, infertility,
pregnancy complications, irregular uterine bleeding, and
abdominal pain. [8] However, the traditional diagnostic
techniques for uterine fibroids include transvaginal
ultrasonography and bimanual examination. [9] Smooth muscle
cell modifications brought on by uterine fibroid and HTN can
connect these two conditions. Therefore, the aim of this study
was to assess, through a case-control design, the association
between fibroids and hypertension.

MATERIALS AND METHODS
Study design and setting

This case-control research was conducted from January 2023
to January 2024 at the Maternity and Children Hospital (MCH),
Sakaka, Aljouf, Saudi Arabia, in the Gynecology department.
There were 140 participants in all, and the study was split into
two groups: the case group and the control group.

Sample size calculation

The sample size was calculated by using the following formula:
N = deff uz P(1-P) / /d?, where deff is the design effect; N is
the sample capacity; u is 1.96 when the confidence coefficient
is 95%; and P is the probability value. According to the use of
this formula, our study attains a sample size of 140.

Details regarding the case groups

Seventy patients between the ages of 20 and 50 who were
admitted to this hospital for planned complete hysterectomy
surgery were found to have uterine fibroids. Abdominal pain,
infertility, and menorrhagia were chief complaints.
Information on the control group

At this facility, a total of 70 women aged between 20 and 50
years old were admitted for planned non-fibroid complete
hysterectomy operations. The control group's symptoms, such
as menorrhagia, infertility, and stomach pain, are the same as
those of the case group.

Inclusion and exclusion criteria

Participants without a history of high blood pressure or those
who had not checked their blood pressure in the previous two
years were included. Additionally, those with a diagnosis of
hypertension and those on antihypertensive medications were
excluded.

Collection of data

We gathered information including demographic criteria, size
and number of fibroids, history of infertility, history of taking

oral contraceptive pills (OCP), thyroid disease, anemia, and
diabetes. We also included information about the history of
abortion, the number of abortions, the number of pregnancies,
and the complaints made at the time of admission. For both
groups, we have taken blood pressure readings twice a day at
30-minute intervals and recorded them. Systolic blood
pressure (SBP) >140 mmHg and/or diastolic blood pressure
(DBP) 290 mmHg, or a patient on antihypertensive medication,
are considered hypertensive.

Statistical analysis

The data were examined using the statistical tool for SPSS
version 25. The results of the study were presented as mean +
standard deviation (SD) for numerical and categorical
variables, or frequency (%). When the data were not normally
distributed, we presented the "median and range.” The
comparison analysis was conducted using the chi-square test
and logistic regression, and the level of significance was
established at p< 0.05. The independent t-test was used to
compare the two groups’ mean differences in numerical
variables.

Ethical considerations

The Research Ethics Committee of Jouf University, accredited
by the IRB, approved research project no. 18-08-42 in Saudi
Arabia.

RESULTS
Participants' characteristics

Our study included 140 participants in total, split into two
groups (control and cases). Both cases and control groups were
included; the cases group had uterine fibroids with a mean age
of 40.66 and was awaiting surgery. The control group, which is
awaiting non-fibroid gynecological surgery, has an average age
of 43.31. All participants’ characteristics and chief complaints
are shown in (Table 1) and (Figure 1). Menorrhagia was common
in both groups at 60% and 75.7%, respectively. Anemia (54.2%),
thyroid disease (14.4%), and history of abortion (37.1%) were
all substantially higher in cases than in control groups, with a
significance level of P<0.001. The uterine fibroid cases had a
median size range of 68.7 (12-200) mm and a median number
and range of myomas of 2(2-4).

Blood pressure as a parameter in both groups

Records of blood pressure readings that were taken twice at
30-minute intervals and were identical for both groups were
included. Each blood pressure measurement is shown in (Table
2). In the case and control groups, the mean SBP and DBP were
127.79+£18.56, 118.21+11.82, and 72.19+10.54, 61.47+7.21,
respectively (P<0.001). Uterine fibroids were shown to have
significantly greater levels of hypertension (P <0.001). Ages
were separated into two groups: those under 35 and those
beyond 35. In cases with uterine fibroids, the SBP, DBP, and
hypertension over the age of 35 were shown to be statistically
significant (P <0.001).

Binary logistic regression

The present study determined the odds ratio obtained from the
data analysis. All covariates were included in the binary
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Table 1. The clinical characteristics of study cases and control cases

Factors Cases (n=70) % Control (n=70) % P - Value
Chief complaints
Menorrhagia 42 (60) 53(75.7) 0.741
Abdominal pain 20 (28.5) 10(14.4) 0.233
Infertility 8 (11.4) 7 (20) 1.000
Age 41.62+3.16 44+4.10 0.251
Abortion 26(37.1) 15(21.4) <0.001
Thyroid disease 10(14.4) 6(8.5) 0.131
Pregnancy 2.99+1.92 3.61+1.53 <0.001
Anemia 38(54.2) 26(37.1) <0.001
OCP used 9(12.8) 4(5.7) 0.021
Table 2: Age-based correlation between systolic and diastolic blood pressure in cases with uterine fibroids

Factors Cases (n=70) % Control (n=70) % P - Value
SBP (mmHg) 127.79+18.56 118.21+11.82 <0.001
SBP in ages below 35 (mmHg) 123.21+20.3 112.9+10.5 0.049
SBP in ages above 35 (mmHg) 129.24+19.66 118.72+11.2 <0.001
DBP (mmHg) 72.19+£10.54 61.47+7.21 <0.001
DBP in ages below 35 (mmHg) 71.71£6.6 60.48+13.69 0.003
DBP in ages above 35 (mmHg) 72.5:11.4 67.06+6.24 0.001
Hypertension (HTN) 34 (48.5) 17.14% (12) <0.001
HTN in ages above 35 25 (35) 15.71% (11) <0.001
HTN in ages below 35 10 (14.2) 11.4% (8) 0.266

SBP = Systolic blood pressure, DBP = Diastolic blood pressure, HTN = Hypertension

Table 3: Crude and adjusted P values and odds ratios.
Factors Odds ratio P value Adjusted odds ratio Adjusted P- value

Anemia 0.195 0.003 7.207 0.003
number of pregnancies 0.228 0.001 12.966 0.001
Menorrhagia 0.200 0.005 3.0721 0.005
Abdominal pain 0.200 0.005 3.0721 0.005

Table 4: Relationship between anemia, menorrhagia, and abdominal pain in cases of uterine fibroids(n-70).

Variables Mean + S. D Correlation of Coefficient (R-value P-value
Anemia 54.2 0.27 0.018
Menorrhagia 60+ 18.2 0.6 8 0.001
Abdominal pain 28.5+ 8.1 0.6 8 0.001

logistic regression if their p-value was less than 0.05. The
related factors, such as anemia, number of pregnancies, chief
complaints of menorrhagia, and abdominal pain, were
significantly correlated with higher SBP. (Table 3) displays all
of the aforementioned data. Blood pressure and other factors
such as myoma size and number, OCP intake, infertility, and
abortion did not significantly correlate (p>0.05).

Chief complaints of both groups
60

50
40

30 H Case

20
p L
: m

Menorrhagia Abdominal pain Infertility
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Figure 1: The chief complaints for the control and uterine
fibroids groups are compared.

The only significant factors in this study with uterine fibroid
cases that are shown in (Table 4) were the coefficients of
anemia (p=0.017) and reason for referral (chief complaint of
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stomach discomfort and menometrorrhagia; p=0.001).
Abdominal pain, menometrorrhagia (p=0.001), and anemia
(p=0.018) were the main complaints that predicted increased
systolic blood pressure.

DISCUSSION

This is the first study that we are aware of that examines the
relationship between hypertension and uterine fibroids in
Aljouf, Saudi Arabia. This study was created as a case and
control. This study involved a total of 140 individuals who were
enrolled at the Gynecological Department of the Maternity and
Children Hospital (MCH) in Sakaka, Aljouf, Saudi Arabia. 140
individuals were split into two groups: 70 in the case group and
70 in the control group. Both cases—one with a uterine fibroid
and one without—were scheduled for surgery at the same
facility. According to our findings, there are no appreciable
age differences between individuals with uterine fibroids and
those without, and the condition primarily affects younger
patients. The most prevalent causes of uterine fibroids are
thought to be menorrhagia and abnormal uterine bleeding,
with anemia also being attributed to the condition. Our study's
findings were consistent with those of other studies. [11,12]
According to certain research, submucosal myoma was the
primary cause of anemia. [13,14] Our results showed that
uterine fibroids had a significant (P<0.001) impact on
pregnancy, abortion, and infertility. According to our findings,
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OCP use is more important in cases of uterine fibroids.
Nonetheless, OCP has been shown to lessen menstruation
disorders in individuals with uterine fibroids. [13] Our study's
primary objective was to demonstrate the relationship
between uterine fibroids and hypertension. Patients with
uterine fibroids had three times the frequency of hypertension
and noticeably higher systolic and diastolic blood pressures in
our study. Similar findings were found in earlier research,
although. [15,16] According to one concept, hypertension may
have a similar effect on uterine smooth muscle fibroid growth
and development as atherosclerotic alterations in artery
smooth muscles. In this study, higher SBP was associated with
patients who were admitted with anemia or primary
complaints of abnormal uterine bleeding and abdominal pain.
Patients with uterine who were older than 35 years old had the
highest prevalence of hypertension.

Limitation

The primary limitation of our research is that it was conducted
at a single center, which raises concerns regarding the
applicability of our findings to all hospitals across the Kingdom
of Saudi Arabia.

CONCLUSION

Uterine fibroid patients are known to be at risk for cardiac
disease, particularly hypertension. Infertility, anemia,
hypertension, and abortion were more common in uterine
fibroid cases. Therefore, we advised that in cases of uterine
fibroids, especially those with a history of anemia,
menorrhagia, and abdominal pain, a linked study of
hypertension should be required.
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