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Abstract:

Background: Uterine fibroids are the most common benign tumors of the female reproductive system and can
lead to significant reproductive and gynecological complications. Although several non-modifiable risk factors
have been identified, the role of modifiable lifestyle factors remains less clearly understood.

Aim: To identify modifiable factors associated with uterine fibroids among women of reproductive age.
Methodology: A hospital-based cross-sectional study was conducted among 278 women aged 1844 years
attending the Department of Obstetrics and Gynecology at Nalanda Medical College and Hospital, Patna, India,
over nine months. Data were collected through structured questionnaires, clinical examination, anthropometric
measurements, and pelvic ultrasonography. Statistical analysis was performed using SPSS, and associations were
assessed using Chi-square tests and logistic regression with odds ratios (OR) and 95% confidence intervals (CI).
Results: The prevalence of uterine fibroids was 33.8%. Overweight (OR=1.89; 95% CI: 1.05-3.41) and obese
women (OR=2.67; 95% CI: 1.45-4.92) had higher odds of fibroids compared with women with normal BMI.
Irregular physical activity (OR=1.82; 95% CI: 1.06-3.11) and high-fat diet (OR=1.77; 95% CI: 1.04-3.01) were
also significantly associated with fibroid occurrence. Family history showed a strong association (OR=3.12; 95%
CI: 1.79-5.44).

Conclusion: Modifiable lifestyle factors such as increased BMI, physical inactivity, and unhealthy dietary
patterns are significantly associated with uterine fibroids. Lifestyle modifications may help reduce the risk and
improve reproductive health outcomes.
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Introduction

Uterine leiomyomas or uterine fibroids (UF) are the
most frequent benign tumors of the female reproduc-
tive system and begin in the smooth muscle lining of
the uterus. These tumors are hormone sensitive and,
in most cases, they occur in the reproductive years
of a woman. Despite their benign pathology, uterine
fibroids may have an enormous influence on the
health and quality of life of women because of their
adverse effects on the abnormal bleeding of the
uterus, pain in the pelvis, infertility, and postpartum
complications [1]. Besides the issues of reproductive
health, growing evidence indicates that uterine fi-
broids are also linked with distortion of metabolism
and other systemic conditions [2]. Due to their
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prevalence and the effect on the health of women,
uterine fibroids pose a significant threat to the well-
being of the population across the globe.

In the research conducted in the past, a number of
risk factors that are associated with the development
of uterine fibroids have been explored. A lot of such
aspects are not modifiable, and they include age, eth-
nicity, genetic predisposition and reproductive his-
tory. A number of epidemiological studies have re-
vealed that there are huge racial disparities in the
prevalence and severity of uterine fibroids. Specifi-
cally, Black women have been reported to be more
likely to develop uterine fibroids than White women
and the disease have more devastating clinical
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manifestations. The odds ratio of the incidence of
uterine fibroids among Black women in comparison
with the White women is 1.51 (95% confidence in-
terval (95% CI): 1.05-2.18) [3] . Such results indi-
cate a possible significant role in ethnic and genetic
differences in the pathogenesis of uterine fibroids.

Another established risk factor is age which is non-
modifiable. Uterine fibroids become common with
age especially in the late reproductive years. The re-
search has proven that the women who have uterine
fibroids are much older than women without the
condition. Considering the following as one such ex-
ample, the mean age of women with uterine fibroids
was significantly greater than that of women without
the disease (40.4 +/- 6.9 years versus 32.4 +/- 9.6
years; p = 0.001) [4]. This prevalence growth with
age is believed to be linked to the long-term expo-
sure of the ovarian hormones (estrogens and proges-
terones) which promote the growth of fibroids.

Genetic predisposition has also been cited as a major
cause of the occurrence of uterine fibroids. A num-
ber of studies have reported genetic variants and fa-
milial clustering with a high risk of fibroid develop-
ment [5]. These results confirm the fact that a bio-
logical theory could be inherited, which could cause
the onset and course of the disease. On the same
note, the reproductive factors including early men-
arche have been linked to increased risk of develop-
ing uterine fibroids. Early menstrual cycle can also
result in more years of exposure to estrogen and pro-
gesterone which exposes individuals to a greater risk
of developing fibroid [6].

Although various research have been done on these
non-modifiable determinants, the role of modifiable
lifestyle and health determinants with regard to the
development of uterine fibroids has not been well-
investigated. The significance of the study of modi-
fiable risk factors lies in the fact that modifiable risk
factors may be targeted in a preventive approach and
lifestyle intervention. Nonetheless, the existing
study results on the changeable factors of uterine fi-
broids are conflicting and discrepant in certain in-
stances [7].

The use of hormonal contraceptives especially the
combined oral contraceptives is one of the modifia-
ble factors that has often been examined. The hor-
monal contraceptives are not recent research, and it
has been long known that they may help to regulate
the hormonal balance and affect gynecological con-
ditions. However, the evidence that has been availa-
ble suggests that no notable correlation can exist be-
tween the use of combined oral contraceptives and
the occurrence of uterine fibroids. A study on this
relationship has found odds ratio of 0.88 (95% CI:
0.59 1.33) indicating that combined oral contracep-
tives does not significantly risk or lower the risk of
developing fibroids in the uterus [8]. Nevertheless,
there is need to conduct more research to determine
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the association between hormonal contraceptive use
and the risk of fibroid.

Body mass index (BMI) is another potentially mod-
ifiable factor that is the overall weight and adiposity
of the body. Obesity and overweight have also been
found to affect hormonal and metabolic activities
that, in turn, can affect the growth of hormone-sen-
sitive cancer like uterine fibroids. Nevertheless, the
correlation between uterine fibroids and BMI is still
controversial. Certain studies indicate that obesity
may not be a big risk factor of fibroids and give odds
ratio, 0.61 (95% CI: 0.41-0.90) [9] of obesity. On the
contrary, other studies show that an increase in BMI
is linked to the escalation of the risk of uterine fi-
broid growth, whereas the odds ratio was 1.74 (95%
CI: 1.00 2.59) [10]. These contradictory findings
demonstrate the necessity of additional investigation
of the role of the body weight and metabolic status
in the pathogenesis of fibroid cysts.

The increasing popularity of nutritional factors as
possible causes of the development of uterine fibroid
has also been noted over recent years. Out of these,
vitamin D has received a lot of research because it is
known to play significant roles in immune system,
cell growth, and hormonal control. There are indica-
tions that vitamin D deficiency could be linked to a
high risk of uterine fibroids. In one of the studies, it
was noted that an increased level of vitamin D had a
negative relationship with the likelihood of fibroids
with an odds ratio of 0.68 (95% CI: 0.48-0.96) [11].
These results indicate that vitamin D can potentially
protect against the development of fibroid but how
it does so is not well understood.

Other micronutrients other than vitamin D have also
been examined in relation to their possible role in
pathogenesis of uterine fibroids including vitamin A
and vitamin E. These are vitamins that have been
known to play an antioxidant role and in cell growth
regulation. Nevertheless, the existing pieces of evi-
dence about their role in the formation of uterine fi-
broids are few and inconclusive. Even though a
number of studies have been conducted to examine
the association between these vitamins and fibroid
risk, the results are yet to be confirmed and need to
be conducted through additional studies [12, 13].

In general, even though significant studies have
been undertaken on the non-modifiable risk factors
involved in the development of uterine fibroids, lit-
tle is known regarding the role of modifiable life-
style, nutritional, and metabolic factors. The discov-
ery of these modifiable determinants is pivotal to the
creation of effective prevention strategies especially
the women at the reproductive age who might be at
higher risk of developing fibroids.

Therefore, the present study aims to identify the
main modifiable factors associated with uterine fi-
broids in women of reproductive age in the Baikal
region, including among specific ethnic groups. Un-
derstanding these associations may contribute to
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improved prevention, early detection, and manage-
ment strategies for uterine fibroids, ultimately re-
ducing the burden of this common gynecological
condition.

Methodology

Study Design: This study was conducted as a hos-
pital-based cross-sectional study to assess the modi-
fiable factors associated with uterine fibroids among
women of reproductive age. A cross-sectional de-
sign was selected because it allows the assessment
of the prevalence of uterine fibroids and the relation-
ship between potential risk factors and the condition
at a single point in time. The study focused on iden-
tifying lifestyle and metabolic factors that may in-
fluence the occurrence of uterine fibroids among
women seeking gynecological care.

Study Area: The study was carried out in the De-
partment of Obstetrics and Gynecology at Nalanda
Medical College and Hospital in Patna, Bihar, India.

Study Duration: The study was conducted over a
period of nine months from March 2025 to Novem-
ber 2025.

Sample Size: A total of 278 women of reproductive
age were included in the study. The sample size was
determined based on the availability of eligible par-
ticipants attending the gynecology department dur-
ing the study period. Women who fulfilled the inclu-
sion criteria and consented to participate were con-
secutively recruited until the required sample size
was achieved.

Study Population: The study population consisted
of women aged 18 to 44 years who attended the De-
partment of Obstetrics and Gynecology at the study
hospital for gynecological consultation, routine
health examinations, or treatment of reproductive
health problems. These women were evaluated for
the presence of uterine fibroids through clinical ex-
amination and pelvic ultrasonography. The popula-
tion represented women from diverse socio-eco-
nomic and demographic backgrounds.

Data Collection: Data were collected using a com-
bination of structured questionnaires, clinical exam-
inations, and ultrasonographic investigations. Par-
ticipants were interviewed using a pre-tested ques-
tionnaire to obtain information regarding socio-de-
mographic characteristics, reproductive history,
menstrual history, lifestyle habits such as diet and
physical activity, and relevant medical history in-
cluding hypertension and diabetes. Anthropometric
measurements such as height, weight, and waist cir-
cumference were recorded using standard proce-
dures, and body mass index (BMI) was calculated.
Blood pressure and heart rate were also measured as
part of the general medical examination.

Inclusion Criteria: Women were included in the
study if they met the following criteria:

e Age 1844 years
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e Women attending the Department of Obstetrics
and Gynecology during the study period

e  Willingness to participate in the study

e Provided written informed consent

Exclusion Criteria
Participants were excluded if they had:

e  Current pregnancy or lactation

e History of hysterectomy

e History of uterine artery embolization or endo-
metrial ablation

e Known malignancy of the reproductive organs

e Serious medical conditions interfering with
study participation

e Refusal to provide informed consent

Study Procedure: Eligible women attending the
gynecology department were identified and
screened according to the inclusion and exclusion
criteria. After obtaining written informed consent,
participants were interviewed using a structured
questionnaire to collect socio-demographic, repro-
ductive, and lifestyle information. A general medi-
cal examination was conducted to record anthropo-
metric measurements and vital signs. Subsequently,
a detailed gynecological examination was per-
formed by a qualified gynecologist. Pelvic ultraso-
nography was carried out to confirm the presence or
absence of uterine fibroids. For sexually active
women, a transvaginal ultrasound probe (5-8 MHz)
was used, while transabdominal ultrasound (2.5-5
MHz) was performed for unmarried or sexually in-
active participants.

Statistical Analysis: The collected data were en-
tered into a computerized database and analyzed us-
ing IBM SPSS Statistics software. Descriptive sta-
tistics such as mean, standard deviation, frequency,
and percentage were used to summarize the charac-
teristics of the study population. The Student’s t-test
was applied to compare means between groups for
normally distributed continuous variables. The Chi-
square (?) test was used to examine associations be-
tween categorical variables. To determine the rela-
tionship between modifiable risk factors and uterine
fibroids, logistic regression analysis was performed.
The results were expressed as Odds Ratios (OR)
with 95% Confidence Intervals (CI), and a p-value
of less than 0.05 was considered statistically signif-
icant.”

Result

Table 1 presents the socio-demographic characteris-
tics of the 278 study participants. The largest pro-
portion of women were in the 30-34 years age group
(25.9%), followed by 25-29 years (23%), 35-39
years (20.1%), 18-24 years (17.3%), and 4044
years (13.7%). Regarding residence, the majority of
participants were from rural areas (58.3%), while
41.7% lived in urban areas. In terms of education,
41% had secondary education, 38.1% were
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graduates or above, and 20.9% had primary educa-
tion. With respect to occupation, most women were
homemakers (61.2%), whereas 38.8% were em-
ployed. Overall, the study population mainly
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consisted of women in their early thirties, predomi-
nantly from rural backgrounds, with secondary or
higher education, and a majority being homemakers.

Table 1: Socio-demographic characteristics of the study participants (N = 278)
Parameters | n | %
Age group (years)
18-24 48 17.3
25-29 64 23
30-34 72 25.9
35-39 56 20.1
40-44 38 13.7
Residence
Urban 116 41.7
Rural 162 58.3
Education
Primary 58 20.9
Secondary 114 41
Graduate and above 106 38.1
Occupation
Homemaker 170 61.2
Employed 108 38.8

Table 2 presents the reproductive characteristics of
the 278 study participants. The majority of women
(53.2%) attained menarche between 12-14 years,
while 24.5% experienced menarche after 14 years
and 22.3% before 12 years. Regarding parity, most
participants (50.4%) had 1-2 children, followed by

28.8% who were nulliparous, and 20.8% who had
three or more children. In terms of menstrual cycle
pattern, 70.5% of women reported regular cycles,
whereas 29.5% experienced irregular menstrual cy-
cles. These findings provide an overview of the re-
productive profile of the study population.

Table 2: Reproductive characteristics of the participants (N = 278)
Parameters | n | %
Age at menarche
<12 years 62 22.3
12-14 years 148 53.2
>14 years 68 24.5
Parity
Nulliparous 80 28.8
1-2 children 140 50.4
>3 children 58 20.8
Menstrual cycle
Regular 196 70.5
Irregular 82 29.5

Table 3 shows the prevalence of uterine fibroids
among the 278 study participants. Out of the total
participants, 94 women (33.8%) were diagnosed
with uterine fibroids, while 184 women (66.2%) did
not have fibroids. These findings indicate that

approximately one-third of the women in the study
population were affected by uterine fibroids, high-
lighting a considerable prevalence of the condition
among the participants.

Table 3: Prevalence of uterine fibroids among study participants (N = 278)
Diagnosis n %
Uterine fibroids present 94 33.8
Uterine fibroids absent 184 66.2
Total 278 100

Table 4 presents the distribution of modifiable risk
factors among the 278 study participants. Regarding
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body mass index (BMI), 42.4% of women had nor-
mal BMI, while 34.5% were overweight and 23%
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were obese. In terms of physical activity, a majority
of participants (63.3%) reported irregular physical
activity, whereas 36.7% engaged in regular activity.
Concerning dietary pattern, 56.8% of women con-
sumed a high-fat diet, while 43.2% followed a bal-
anced diet. Additionally, 25.9% of participants had
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a family history of fibroids, whereas 74.1% reported
no family history. Overall, the findings indicate that
a considerable proportion of women in the study had
modifiable lifestyle-related risk factors that may
contribute to the development of uterine fibroids.

Table 4: Distribution of modifiable risk factors among participants (N = 278)
Parameters | n | %
Body Mass Index (BMI)
Normal 118 424
Overweight 96 34.5
Obese 64 23
Physical activity
Regular 102 36.7
Irregular 176 63.3
Dietary pattern
Balanced diet 120 43.2
High-fat diet 158 56.8
Family history of fibroids
Yes 72 25.9
No 206 74.1

Table 5 shows the association between BMI and
uterine fibroids among 278 women. Among women
with normal BMI, 22.0% had fibroids, while 78.0%
did not. The prevalence of fibroids increased among
overweight women, with 37.5% having fibroids,
showing an odds ratio (OR) of 1.89 (95% CI: 1.05—
3.41) compared with women of normal BMI. The

highest prevalence was observed among obese
women, where 50.0% had fibroids, with an OR of
2.67 (95% CI: 1.45-4.92). These results indicate that
the risk of uterine fibroids increases with higher
BMI, suggesting that overweight and obesity are
significant risk factors for the development of uter-
ine fibroids.

Table 5: Association between BMI and uterine fibroids (N = 278)
BMI Category | Fibroids Present n (%) Fibroids Absent n (%) OR (95% CI)
Normal 26 (22.0) 92 (78.0)
Overweight 36 (37.5) 60 (62.5) 1.89 (1.05-3.41)
Obese 32 (50.0) 32 (50.0) 2.67 (1.45-4.92)
Total 94 184

Table 6 shows the association of lifestyle factors
with uterine fibroids among 278 women. Women
with irregular physical activity had a higher preva-
lence of fibroids (38.6%) compared to those with
regular physical activity (25.5%), with an odds ratio
(OR) of 1.82 (95% CI: 1.06-3.11), indicating in-
creased risk. Similarly, women consuming a high-
fat diet had a higher occurrence of fibroids (39.2%)
compared to those with a balanced diet (26.7%),

with an OR of 1.77 (95% CI: 1.04-3.01). A family
history of fibroids showed the strongest association,
where 52.8% of women with family history had fi-
broids compared to 27.2% without family history,
with an OR of 3.12 (95% CI: 1.79-5.44). These find-
ings suggest that irregular physical activity, high-fat
diet, and positive family history are important risk
factors associated with uterine fibroids.

Table 6: Association of lifestyle factors with uterine fibroids (N = 278)
Parameters | Fibroids Present n (%) | Fibroids Absentn (%) | OR (95% CI)
Physical activity
Regular 26 (25.5) 76 (74.5)
Irregular 68 (38.6) 108 (61.4) 1.82 (1.06-3.11)
Dietary pattern
Balanced diet 32 (26.7) 88 (73.3)
High-fat diet 62 (39.2) 96 (60.8) 1.77 (1.04-3.01)
Family history
Yes 38 (52.8) 34 (47.2) 3.12 (1.79-5.44)
No 56 (27.2) 150 2.8)
Aditi et al. International Journal of Pharmaceutical Quality Assurance
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Discussion

Our cross-sectional study of 278 reproductive
women showed that prevalence of uterine fibroids
was 33.8 with the largest proportion of the sample
represented in the age bracket of 30 to 34 (25.9%).
Everyone knows that age is a risk factor of uterine
fibroids, and our findings are consistent with the ex-
isting studies. Muawad et al. (2022) [10] have found
that in women older than 40 years, fibroid growth
was four times more likely to take place, which val-
idates the age-related nature of the fibroid growth we
have observed in our cohort (Baird et al., 2013;
Kaushik et al., 2015) [11,10]. On the same note,
Zimmermann et al. (2012) [4] discovered that the
highest prevalence of uterine fibroids was observed
in women between the ages of 30 and 40 years, and
this indicates that the middle of the reproductive age
was when fibroids develop best. The fact that our re-
sults are consistent with those of international re-
searchers are an indication of strong relationship be-
tween age and prevalence of fibroid across various
populations and ethnicities.”

We found that there was a strong relationship be-
tween body mass index (BMI) and uterine fibroids.
Fibroid was found in 50 percent of the obese, versus
37.5 percent of the overweight and 22 percent of the
normal women. The odds ratios of the overweight
(OR = 1.89; 95% CI: 1.053.41) and obese women
(OR =2.67; 95% CI: 1.454.92) show that there is a
positive correlation between increased BMI and the
probability of fibroid. Such outcomes are aligned
with the findings of Styer and Rueda (2016) [5] who
stated that obesity elevates the exposure to estro-
gens, as well as inflammatory factors, which facili-
tates the growth of fibroids. The paper by Terry et
al. (2010) [8] also observed that an increase in the
BMI was an indicator of a prediction of fibroid oc-
currence in premenopausal women. Nonetheless, we
find the opposite of such results as reported by Baird
et al. (2020) [9], who indicated that BMI >40 kg/m
2 was associated with fibroid risk inversely in a co-
hort of the U.S. population, thus suggesting that the
connections between BMI and fibroid formation are
population-specific regarding metabolism and life-
style patterns.

Behavioral and lifestyle aspects, such as physical
exercise and diet, proved to be important variables
of modification. Fibroids were also more prevalent
in cohorts of women with irregular physical activity
(38.6) than in the cohorts of women with regular ex-
ercise (25.5) with an OR of 1.82 (95% CI: 1.06-
3.11). In a similar way, high-fat diet was correlated
with prevalence of fibroid (39.2 percent vs. 26.7 per-
cent; OR = 1.77; 95 percent CI: 1.04-3.01). These
results are in line with the previous research associ-
ating sedentary behaviors and unhealthy diets with
increased risk of fibroid (Khan et al., 2014; Makwe
et al., 2021) [7,13]. The possible mechanism is an
increased adiposity, insulin resistance and chronic
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low-grade inflammation, which all lead to the devel-
opment of leiomyomas. Conversely, other European
works have postulated that moderate fat consump-
tion might not have a significant effect on fibroid
risk, which implies that the nature of the fat and the
overall food pattern could be of more importance
than fat consumption (Ciebiera et al., 2018) [12].

The strongest predictor in our study was family his-
tory, with 52.8% of women with positive family his-
tory having fibroids, versus 27.2% of women with a
negative family history (OR = 3.12; 95% CI:
1.79544). This observation is consistent with avail-
able data that point out genetic predisposition as a
significant risk factor of fibroid (Slabozhankina et
al., 2021; Styer and Rueda, 2016) [6,5]. On the same
note, Jian et al. (2013) [14] documented that family
history increased the chances of having uterine fi-
broids by two-fold among reproductive-aged
women in the Baikal region. The genetic factor can
be associated with the variants that relate to estrogen
metabolism, signalling of growth factors, and depo-
sition of extra-cellular matrix in the myometrium.

There were also significant associations of repro-
ductive factors in our study. Fibroids were positive
and later menarche (1315 years) negatively corre-
lated. This is in line with the Korea Nurses’ Health
Study that found a reduced risk of fibroid because of
delayed menarche probably because of reduced life-
time exposure to estrogen (Terry et al., 2010) [8].
Parity was also protective; women having one or two
children had lower odds of having fibroids as com-
pared to the nulliparous women which was con-
sistent with prior studies, which indicated that preg-
nancy induces uterine remodelling and decreases the
chances of developing fibroids (Baird et al., 2013)

[11].

As there is less research on occupational roles and
urban-rural distribution, our work can give further
information on both of them. The majority of the
participants were rural (58.3), and homemakers
(61.2). Although earlier studies have not always cor-
related residence or occupation with fibroid risk, the
pattern of lifestyle habits, accessibility of healthcare
and exposure to the environment in urban and rural
areas may partly explain the differences and should
be further investigated (Stewart et al., 2013) [3].

On the whole, our results can support a number of
modifiable and non-modifiable variables related to
uterine fibroids. Regular physical activity, consump-
tion of high-fat diets, family history, early menar-
che, and age were determined as predictors. Alt-
hough our findings tend to be in line with global re-
search, conflicting conclusions, especially on the
BMI, underline the role of population specific fac-
tors. These results highlight the relevance of life-
style change and screening in at-risk women to min-
imize fibroid burden and enhance better reproduc-
tive outcomes.
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Conclusion

The current research reveals that uterine fibroids is
a widespread disease in women of reproductive age
and that the disease is influenced by various lifestyle
factors that can be modified. The results indicate that
the increases in body mass index, poor physical ex-
ercises, and poor eating habits are linked to a high
risk of developing uterine fibroids. Also, it is ob-
served that a positive family history also seems to
play arole in the occurrence of the condition. These
findings highlight the need to support healthy life-
style behavioral interventions, such as optimal body
weight, physical exercise, and balanced dieting as
possible mechanisms of decreasing the risk of uter-
ine fibroid in women. Preventive interventions and
early awareness of women with regard to modifiable
factors can intervene in improving the reproductive
health outcomes.
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