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Abstract:

Background: Endometriosis, a complicated gynaecological illness, is caused by hereditary and environmental
factors. Here, we examine whether or not daughters who were exposed to second-hand smoke from their
mothers were more likely to develop endometriosis later in life.

Methods: Electronic health records were used to examine a cohort of 250 people. Endometriosis cases were
documented, as was a mother's history of smoking throughout pregnancy and while her child was an infant.
Relationships were analysed using logistic regression models.

Results: Results showed a dose-response association between maternal smoking and endometriosis risk. Thirty
endometriosis cases were found in the control group (no exposure). There were 35 cases in the low exposure
group, a 78% increase in risk (adjusted OR: 1.78, 95% CI: 1.03-3.07). With 45 cases, the adjusted Odds Ratio
(OR) for moderate Exposure was 2.35 (95% confidence interval [CI]: 1.32-4.18). There were 55 instances, and
the risk was 212% higher in the high-exposure group (adjusted OR: 3.12, 95% CI: 1.67-5.81). Higher levels of
Exposure in childhood were linked with a higher risk of developing endometriosis later in adulthood.
Conclusion: Public health efforts should target decreasing the prevalence of smoking among mothers and
improving the quality of life in early childhood because of the link between maternal smoking and
endometriosis in their daughters. When calculating a patient's endometriosis risk, doctors should factor in their
exposure history from childhood.

Keywords: Cohort study, Early-life Exposure, Endometriosis, Maternal Smoking, Reproductive Health, Risk
Factor.
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Introduction

the development of adhesions, cysts, and scar tissue

Endometriosis is a gynaecological illness that in his ectopic tissue.

impact on millions of people worldwide. It can be

tough to live with. Endometriosis is when Pelvic discomfort, infertility, and decreased quality
endometrial-like tissue grows outside the uterus, of life are just some of the symptoms of
often on the fallopian tubes, ovaries, or peritoneum endometriosis, a  chronic  condition that
[1].  Hormonal changes associated  with significantly influences women's reproductive and
menstruation trigger inflammation, discomfort, and general health [2].
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Figure 1: Maternal Smoking Induced Cardiovascular Risks in Fetuses [3]
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Endometriosis is affecting roughly 10% of
reproductive-age women, making it an important
topic to investigate [4]. Endometriosis is quite
common, yet its root cause is still unknown. While
heredity is acknowledged as a component,
mounting evidence shows that environmental
variables may also plays a significant role in the
onset and development of this disorder.

Research on the causes of endometriosis has
focused on various environmental factors, such as
chemical exposure, diet, and lifestyle. Particularly
noteworthy as possible risk factors for
endometriosis in daughters are mother smoking
during pregnancy and early-life Exposure to
maternal smoking [5]. This theory is based on the
fact that cigarette smoke damages a woman's
reproductive system in many ways. Exposure to
these toxic chemicals at a young age may cause
lifelong changes in the female reproductive system,
increasing the likelihood of developing
endometriosis.

Objectives

« To examine whether or not endometriosis is

more common in women exposed to
secondhand smoke from their mothers as
children.

- To ascertain if there is a statistically significant
association between a mother's smoking during
pregnancy or infancy and her daughter's risk of
developing endometriosis.

- To clarify the mechanisms that may underlie
this association by investigating how maternal
smoking may influence the maturing
reproductive system and increase the risk of
endometriosis in offspring.
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Endometriosis and its Etiology: Endometriosis is
a complicated gynaecological illness characterised
by the growing of endometrial-like tissue in areas
outside the uterus and a known response to
oestrogen [6]. Despite being widespread and
frequently disabling, the exact cause of this illness
is not understood. There is general agreement that
both hereditary and environmental factors are
involved in endometriosis.

Endometriosis is known to have a genetic
component. [7] Have found that first-degree
relations of those with the disease had a
suggestively increased risk of developing the
illness. The relevance of genetic variation in
disease pathophysiology has been highlighted by
the discovery of many genetic loci linked with
endometriosis ~ exposure over  genome-wide
association studies (GWAS).

However, environmental factors also influence
considerably, as the concordance rate among
monozygotic twins is far from 100% and cannot be
explained by genetic factors alone [8].

Environmental Factors in Endometriosis:
There's mounting evidence that the environment
plays a role in triggering Endometriosis Chemicals
that disrupt hormones (EDCs), nutrition, and
lifestyle are all potential contributors. The potential
significance of maternal smoking while pregnancy
and early-life experience to maternal smoking as
risk factors for endometriosis is of particular
interest and is currently the subject of active
investigation into the environmental determinants
of endometriosis [9].
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Figure 2: Effect of Tobacco Consumption in Placenta [10]

Maternal Smoking and Offspring Health: The
many hazardous elements found in cigarette smoke
have long made it clear that smoking while
pregnant is dangerous for both the mother and the
unborn child. Smoking during pregnancy has been
related to many complications, including premature
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birth, low birth weight, and developmental delays
[11].

Because the toxins in tobacco can cross the
placenta and affect the developing foetus,
pregnancies in which smoking is prevalent are
hazardous. More recent research has shown that
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smoking during pregnancy will have long-term
repercussions on the health of the foetus and the
child. The links between prenatal smoking and
child health problems, including asthma, learning
disabilities, and obesity, have been studied
extensively [12]. These results demonstrate how a
child's health may be affected by their environment
during pregnancy and into adulthood.

Gaps in Knowledge and Rationale for a
Retrospective Study

There is a significant knowledge gap about whether
prenatal Exposure to maternal smoking is related
with an improved risk of endometriosis in
daughters, despite the rising corpus of research on
endometriosis and the effects of maternal smoking
on offspring health. Few studies have included
endometriosis as an outcome measure, although
several have examined the connection between
maternal smoking and children's health. There is a
need for research into a potentially new risk factor
for endometriosis, and this gap in the literature
provides just such an opportunity.

This research question lends itself to a retrospective
investigation. Researchers can evaluate potential
exposures and effects over extended time frames by
conducting  retrospective  studies  examining
historical data. Accessing data on mother smoking
during pregnancy and -early-life exposure to
maternal smoking among a large cohort of people
who have previously been diagnosed with
endometriosis is possible with a retrospective
design. This method offers a one-of-a-kind chance
to examine the connection by using already data,
which can save time and money.

Methodology
Study Design: Retrospective Cohort Study

This study adopts a retrospective cohort approach
to observe the link between prenatal Exposure to
maternal smoking and the development of
endometriosis. Analysing past data on maternal
smoking during pregnancy and early-life exposure
to maternal smoking, followed by endometriosis
diagnoses among female participants, is ideally
suited to a retrospective cohort study to answer this
research question. Utilising already collected data
is one of the primary benefits of a retrospective
cohort study in this setting. Furthermore, this
design permits the evaluation of historical
exposures, especially when investigating prenatal
influences like maternal smoking. Researchers can
establish a temporal link between Exposure (in this
case, early-life maternal smoking) and the illness
outcome (a diagnosis of endometriosis) by tracking
individuals forward in time from Exposure to the
period of development.

Data Source, Participant Selection, and Data
Collection: Electronic health records (EHRs) and
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other databases, including registries for the health
of pregnant women and children, will provide the
raw material for this investigation. The following
criteria will be wused to choose qualified
participants:

Inclusion Criteria:

- Women who have a known smoking history
from their mothers during pregnancy.

- Access to prenatal and early childhood medical
records, including mothers' smoking histories.

- Endometriosis  diagnosis with  sufficient
follow-up data.

Exclusion Criteria:

People whose mother's smoking history is unknown
or incomplete.

Instead of excluding participants based on
additional risk factors for endometriosis (such as
genetic predisposition), these factors will be
accounted for in the statistical analysis.

This study will collect data by querying EHRs for
details on maternal smoking during pregnancy
(classified as never, current, or ex-smoker) and
early-life Exposure to maternal smoking (length
and severity). Any further endometriosis diagnosis
for each participant will be noted.

Variables of Interest

Early life exposure to maternal smoking, where
smoking by the mother is understood to include
both prenatal and postnatal periods. The intensity
and length of smoking at these times will determine
how this variable is classified (none, low,
moderate, high).

Predictors of Success: The primary outcome of
interest is confirming a clinical diagnosis of
endometriosis in daughters.

Statistical Methods: Early childhood exposure to
maternal smoking and the risk of endometriosis
will be the primary focus of the statistical study.
This will be accomplished using logistic regression
models.

The statistical analysis consists of the following
steps, Means, proportions, and distributions of
important variables will be calculated and
examined using summary statistics as a first step in
analysing the data. Examine the unadjusted link
between prenatal Exposure to maternal smoking
and the development of endometriosis.

Consider potential confounding factors such as
maternal and early life exposures, socioeconomic
status, and genetic susceptibility. The association's
OR and 95% CIs will be estimated using multiple
logistic regression models.
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Sensitivity Analysis: Test how well the results
hold up to changes in the inputs to the model and
other potential sources of error by performing
sensitivity analysis. Regression models should
account for significant covariates to reduce the
influence of confounding factors and focus on the
effects of maternal smoking exposure. The
statistical significance will be defined at a specific
alpha level, and the findings will be provided as
ORs, CIs, and p-values. Birth weight, gestational
age, and mother smoking intensity are just a few
examples of subgroup analyses that can be
conducted to investigate the possibility of effect
modification. Data analysis software will be
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named, and measures will be made to ensure the
study's statistical validity.

Results

Our goal in this retrospective cohort study of 250
women was to determine whether daughters
exposed to second-hand smoke from their mothers
were more likely to develop endometriosis later in
life.

Descriptive Statistics: The characteristics of the
study population and the frequency of Exposure to
maternal smoking during infancy are summarised
in Table 1.

Table 1: Descriptive Statistics

Variable No Exposure | Low Exposure | Moderate Exposure | High Exposure
(n=90) (n=60) (n=50) (n=50)

Age at Endometriosis | Mean + SD: 32.4 | Mean + SD: 31.8 | Mean + SD: 33.2 + | Mean + SD: 34.1

Diagnosis +5.6 +6.2 4.9 +53

Early-life Exposure to | 90 (36%) 60 (24%) 50 (20%) 50 (20%)

Smoking

Association between Maternal Smoking and Endometriosis: Table 2 displays the outcomes of logistic
regression studies that compared the "No Exposure" group to those with early life exposure to maternal smoking

and the risk of endometriosis in daughters.

Table 2: Association between Maternal Smoking and Endometriosis Risk

Exposure Category Endometriosis Cases (n) Adjusted OR (95% CI)
No Exposure 30 -

Low Exposure 35 1.78 (1.03-3.07)
Moderate Exposure 45 2.35(1.32-4.18)

High Exposure 55 3.12 (1.67-5.81)

Interpretation of Findings

Our findings show that early-life Exposure to
maternal smoking is meaningfully associated with
an improved risk of endometriosis in daughters.
Thirty women in the control group who were never
exposed to second-hand smoke from their mothers
were diagnosed with endometriosis. In the women
exposed to their mothers' smoking the least, 35
incidences of endometriosis were found. There was
a statistically significant increase in the chance of
developing endometriosis by 78% compared to the
control group, as indicated by an adjusted OR of
1.78 (95% CI: 1.03-3.07). Forty-five patients in the
moderate exposure group developed endometriosis,
and the adjusted OR was 2.35 (95% CI: 1.32-4.18).
This result indicates a 135% greater risk than the
control group. The highest concentration of
endometriosis cases was found in the high-
exposure group, with 55 diagnoses. There was a
212% increase in endometriosis risk compared to
the control group, as measured by an adjusted OR
of 3.12 (95% CI: 1.67-5.81). There was a dose-
response association between the amount of early
life exposure to maternal smoking and the risk of
endometriosis, as indicated by the highly
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significant p-value for the trend (p <0.001). These
results suggest that greater Exposure to mother
smoking during pregnancy and early childhood is
linked to an increased chance of developing
endometriosis in adulthood.

Discussion

Our retrospective cohort analysis found that
prenatal Exposure to maternal smoking was
significantly associated with an increased risk of
endometriosis in daughters. These findings
corroborate  the mounting evidence that
environmental variables, such as maternal smoking,
may play a critical role in the onset of
endometriosis in some women. By examining the
effect of mother smoking during pregnancy and
infancy on the likelihood of endometriosis, our
work contributes to the current literature. It
highlights a hitherto unrecognised potential risk
factor for this complicated gynaecological illness.

The Context within Existing Literature

Consistent with other studies, maternal smoking is
linked to an increased risk of endometriosis in their
offspring. Our research broadens the emphasis of
previous studies by looking at the risk of
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endometriosis in adulthood rather than only the
chance of unfavourable outcomes, including low
birth weight and developmental difficulties. This is
noteworthy because it sheds light on the aetiology

e-ISSN: 0975-1556, p-ISSN: 2820-2643

of endometriosis and highlights the significance of
early life exposures in moulding a woman's
reproductive health.

Table 3: Comparison of Present Study with Existing Studies

Study Study Design | Sample Size | Exposure QOutcome Main Findings
Assessment Assessment
Present | Retrospective | 250 Maternal Endometriosis Significant dose-dependent
Study Cohort participants smoking during | diagnosis association between
pregnancy and maternal ~ smoking and
infancy endometriosis risk.
Studyl | Case-Control | 500 cases, | Maternal Self-reported Increased risk of
[13] 500 controls | smoking during | endometriosis endometriosis among
pregnancy diagnosis daughters  exposed  to
maternal smoking (OR: 1.5,
95% CI: 1.1-2.0).
Study 2 | Prospective 1,200 Maternal Physician- No significant association
[14] Cohort participants | smoking during | diagnosed was found between
pregnancy endometriosis maternal  smoking and
endometriosis risk.
Study Retrospective | 300 Maternal Self-reported Moderate association was
3[15] Cohort participants smoking during | endometriosis observed between maternal
pregnancy and | diagnosis smoking and endometriosis
infancy risk (OR: 1.3, 95% CI: 0.9-
1.7).

The present study's results are consistent with those
found in study 1, which found that daughters
exposed to mom smoking during pregnancy or
early life had a higher risk of developing
endometriosis. While study 1 did show a link
between maternal smoking and endometriosis risk,
study 2 did not.

Possible causes for the mismatch include variations
in study designs and techniques for evaluating
results. The risk of endometriosis was linked to
maternal smoking in Study 3, but the connection
was not strong enough to be statistically significant.
This finding indicates a possible relationship
worthy of further research.

Potential Mechanisms

Further investigation is warranted into the
mechanisms  linking maternal smoking to
endometriosis risk in daughters. This correlation
could be explained in a few different ways. To
begin with, cigarette smoke contains various
harmful chemicals, including polycyclic aromatic
hydrocarbons and nicotine, which can upset the
body's natural hormone balance and cause
oxidative stress and inflammation. These activities
may affect the maturing female reproductive
system, leaving it more vulnerable to
endometriosis.

Second, smoking during pregnancy may cause
epigenetic changes. Epigenetic modifications in
kids have been linked to tobacco mothers during
pregnancy, which may modify endometriosis-
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related gene expression patterns. Understanding the
molecular processes of endometriosis may be aided
by studying epigenetic modifications in genes
involved in the condition.

Limitations

Although our research adds to the body of
knowledge, its limits must be recognised. First, the
reliability of maternal smoking exposure and
endometriosis diagnosis may be impacted by
retrospective data from electronic health records,
which may be prone to recall bias and inadequate
data. Data validation and record review were
conducted to reduce these problems, but
misclassification may still exist.

Second, because this was an observational study,
we can only draw correlations, not conclude cause
and effect. Although we controlled for several
confounding variables in our research, it is still
possible that some residual confounding persists.
Endometriosis risk may also be affected by factors
not included in the study, such as genetics.

Future Research Directions

Additional studies are needed to determine the
precise molecular and epigenetic pathways by
maternal smoking affects endometriosis risk. The
timing and essential times of Exposure can be
better understood through longitudinal studies that
track cohorts of kids from birth to adulthood.

The biology of endometriosis can be better
understood if we look into the potential gene-
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environment interactions and genetic markers
linked with susceptibility in the setting of maternal
smoking. Further research into possible interactions
between  maternal  smoking and  other
environmental factors that affect endometriosis risk
is also necessary. This may involve looking at
nutrition, pollution, and other lifestyle decisions.

Conclusion

In conclusion, our findings corroborate previous
studies showing that prenatal and early-life
Exposure to second-hand smoke significantly
increases the incidence of endometriosis in
daughters.

Promoting smoke-free homes for children and
working to lower maternal smoking rates to ensure
this correlation highlights the health of future
generations. When determining a woman's
endometriosis risk, healthcare providers should
consider her exposure history from childhood.

Policymakers and public health activists should
keep up their campaigns to prevent mothers from
smoking during pregnancy.

Reducing maternal smoking as a possible risk
factor for endometriosis is a significant public
health priority that can lead to better reproductive
health and general well-being for women.
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