o> ANATOLIAN JOURNAL OF
HEALTH RESEARCH

Original Article 2025; 6(3): 170-175

http://dx.doi.org/10.61534/anatoljhr.1599895
Determining the relationship between smoking behaviors and menstrual irregularity in women
Kadinlarda sigara igme davraniglari ile menstrual dizensizlik arasindaki iligkinin belirlenmesi

@ Nurgdl Simal Yavuz?!, @ Didem Simsek Kiglikkelepge?, @ Zehra GolbagI?

1Lokman Hekim University, Faculty of Health Sciences, Department of Midwifery, Ankara, Trkiye
2Lokman Hekim University, Faculty of Nursing, Department of Obstetrics and Gynecology Nursing, Ankara, Tirkiye

ABSTRACT

Aim: Considering the increasing trend of smoking rates among women, it is thought that there is a need for studies examining the relationship
between menstrual irregularities and smoking in women of reproductive age. This study was carried out to determine the relationship between
women's smoking behaviors and menstrual irregularities.

Method: This cross-sectional and correlational study was conducted between November-December 2022 among women aged 18-49 years in
Turkiye. Data were collected using a personal information form and the Fagerstrom Nicotine Dependence Test. Data collection tools were made
online through Google Forms and the link was shared with the participants via e-mail and WhatsApp messenger application. Descriptive statistics,
independent t-test, ANOVA and Post hoc analyses, correlation and regression analyses were used for statistical analysis of the study. In statistical
analyses, p<0.05 was accepted as significant.

Results: The study was completed with 630 women. The study showed that the mean total nicotine dependence of women was 3.06+2.47, and
11% were highly nicotine dependent. The regression analysis showed that the relationship between the nicotine dependence total score and
menstrual pain severity was significant (F=7.168; p<0.05). The nicotine dependence total score increased the level of menstrual pain severity
(3=0.106).

Conclusion: This study demonstrated that smoking may be a risk factor for menstrual irregularities and that the level of nicotine dependency
affects the severity of dysmenorrhea. Raising awareness about reducing smoking in women with menstrual irregularities is important for improving
both women's and public health.
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0oz

Amag: Kadinlar arasinda sigara icme oranlarinin artan egilimi géz 6niine alindiginda, lireme ¢agindaki kadinlarda menstrual diizensizliklerin sigara
kullanimi ile iligkisini inceleyen calismalara ihtiya¢ oldugu disinilmektedir. Bu galisma, kadinlarin sigara icme davraniglan ile menstrual
dizensizlikler arasindaki iligkiyi belirlemek amaciyla yapiimistir.

Yéntem: Kesitsel ve iligkisel tipte olan bu arastirma, Kasim-Aralik 2022 tarihleri arasinda Turkiye'de 18-49 yas arasi kadinlar arasinda yapilmistir.
Veriler kigisel bilgi formu ve Fagerstrom Nikotin Bagimlilii Testi kullanilarak toplanmistir. Veri toplama araglari Google Forms araciligiyla gevrimigi
hale getirilmis ve baglanti e-posta ve WhatsApp messenger uygulamasi araciligiyla katilimcilarla paylasiimistir. Calismanin istatistiksel analizi icin
tanimlayici istatistikler, bagimsiz t-testi, ANOVA ve Post hoc analizleri, korelasyon ve regresyon analizleri kullaniimistir. istatistiksel analizlerde
p<0.05 anlamli olarak kabul edilmistir.

Bulgular: Calisma 630 kadinla tamamlanmistir. Bu galisma kadinlarin ortalama toplam nikotin bagimliliginin 3.06+2.47 oldugunu ve %11'inin
yuksek diizeyde nikotin bagimlisi oldugunu gdsterdi. Regresyon analizi nikotin bagimliligi toplam puani ile menstrual agn siddeti arasindaki iligkinin
anlamli oldugunu gésterdi (F=7.168; p<0.05). Nikotin bagimlilig toplam puani menstrual agn siddeti diizeyini artirmistir (3=0.106).

Sonuglar. Bu calisma, sigara igmenin adet duzensizlikleri igin bir risk faktori olabilecegini ve nikotin bagimlilik dizeyinin dismenore siddetini
etkiledigini gostermistir. Menstrual diizensizligi olan kadinlarda sigara kullaniminin azaltilmasi konusunda farkindaligin artirimasi hem kadin hem
de toplum sagliginin iyilestiriimesi acisindan énemlidir.

Anahtar kelimeler: dismenore; kadin; menstrual siklus; sigara icme

Introduction
Menstruation a period of uterine bleeding that begins with

menstrual irregularities include dysmenorrhea, amenorrhea,
polymenorrhoea, metrorrhagia, hypomenorrhea,

menarche and ends with menopause, is regulated by the
production of estrogen and progesterone, and occurs during a
critical stage in a woman’s life (Taheri et al., 2020). The
menstrual cycle is one of the most important indicators of
women’s health, and its regularity is crucial. A healthy
menstrual cycle should begin between the ages of 9 and 15
years old, the time between two bleedings should be between
21 and 35 days, and the duration of bleeding should be
between 3 and 7 days. Cycles outside these limits are
regarded as menstrual irregularities (Kulshrestha & Durrani,
2019; Matteson & Zaluski, 2019). The most common

oligomenorrhoea, and menorrhagia (Kulshrestha & Durrani,
2019). Evidence shows that the incidence of women with any
form of menstrual irregularity is 24% in Pakistan (Kollipaka et
al., 2013; Dars et al., 2014); 76.9% in India (Kulshrestha &
Durrani, 2019); 21.1% in Korea (Song et al., 2022); and
23.4% in Turkiye (Simsek Kucukkelepce et al., 2021).
Menstrual irregularities affect 8.4%-76.9% of women, albeit
this varies depending on the features of the study group
(Adam et al., 2020; Kulshrestha & Durrani, 2019; Kwak et al.,
2019; Laksham et al., 2019; Sakai & Ohashi 2021; Taheri et
al., 2020). Age, age of first menstruation, dietary habits,

Corresponding Author: Nurgll Simal Yavuz, Lokman Hekim University, Faculty of Health Sciences, Department of Midwifery, Ankara,
BY NC Turkiye

Content of this journal is licensed
underaCreative Commons Attribution-
Noncommercial 4.0 International License

Phone: +90 554 234 8957, E-mail: nurgul.yavuz@l|okmanhekim.edu.tr
Received: 11.12.2024, Revision: 09.07.2025, Accepted: 04.11.2025


https://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0002-0817-0640
https://orcid.org/0000-0003-0001-2581
https://orcid.org/0000-0002-0410-7433

Simal Yavuz et al.

physical activity level, body mass index, ethnicity, stress,
caffeine consumption, and alcohol use are reported to be
associated with menstrual irregularities (Ju et al., 2015; Bae
et al., 2018; Kwak et al., 2019). Smoking is also highlighted
as one of the factors affecting menstrual irregularity (Arafa et
al., 2018; Kwak et al., 2019; Sahin et al., 2015). Nicotine, the
main ingredient of cigarettes, is a vasoconstrictor and causes
decreased endometrial blood flow, and cigarette smoke may
have an anti-estrogenic effect and lead to menstrual
irregularities (Arafa et al., 2018; Qin et al., 2020).

According to the World Health Organization’'s (WHO)
Global Report on Trends in Prevalence of Tobacco Use 2000-
2025, smoking among increases steadily from the 15-24 age
group, peaking in the 55-64 age group (WHO, 2019). Data
from the Turkish Statistical Institute show that while the rate of
women using tobacco every day was 12.3 in 2010, it
increased to 14.9 in 2019 (Turkish Statistical Institute [TUIK],
2019). Given the rising trend of female smoking rates, it
appears that studies evaluating the association between
menstrual irregularites and smoking in  women of
reproductive age are required. The studies that have been
undertaken to investigate the association between smoking
and menstrual irregularities have been fairly limited, and the
smoking parameter has not been addressed separately (Bae
et al., 2018; Elbi et al. 2018; Jung et al., 2017). This research
aimed to examine the association between smoking habits
and menstrual irregularities in women.

Methods
Study design and data collection

This cross-sectional and correlational study was
conducted in Turkiye between November and December
2022 to determine the relationship between women's smoking
behaviour and menstrual irregularities. In the sample
calculation, the data obtained from the descriptive study
conducted by Kaya and Golbasi (2016) were taken as
reference. The minimum sample size to be included in the
analysis with an effect size of 0.255, 80% power and 5%
significance level (0=0.05) was determined as 484 women.
The calculaton was made using G*Power 3.1.9.7
programme. The study was completed with 630 women who
participated in the online questionnaires. Inclusion criteria:
Being between 18-49 years of age, being a smoker or former
smoker and having an ongoing menstrual cycle. Women who
did not meet these criteria were excluded from the study.
Data collection tools were converted online via Google Forms,
and the link was shared with the participants via e-mail and
the WhatsApp messenger application. Participants were also
requested to share this link with others to increase sample
size. The first page of the questionnaire form has statements
explaining the aim of the study, the responsible researchers,
and the participants’ agreement. Completing the
guestionnaire took approximately 10 minutes.
Data collection tools

Data were collected using the Personal Information Form,
developed by the researchers based on relevant literature,
and the Fagerstrom Test for Nicotine Dependence.
The personal information form

Developed by the researchers after reviewing the
literature, the form consists of 16 questions regarding
descriptive characteristics (age, education level, smoking,
etc.) and menstrual cycle (age of first menstruation, duration
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of menstrual bleeding, menstrual irregularity, having a family
member with menstrual irregularity, etc.). (Fernandez-
Martinez et al., 2018; Laksham et al., 2019; Ucar et al., 2015;
Yasar et al., 2020).
The Fagerstrom Test For Nicotine Dependence

The Fagerstrom nicotine dependence test was used to
evaluate the nicotine dependence level of the participants.
The test was first published by Fagerstrom in 1978 as the
“Fagerstrom Tolerance Questionnaire” (Fagerstrom, 1978)
and then revised in 1991 and named the “Fagerstrom Test for
Nicotine Dependence”. The Turkish validity and reliability of
the test were performed by Uysal et al. (2004). It consists of
six items, and the minimum and maximum scores to be
obtained from the test are 0 and 10. The scoring of nicotine
addiction is as follows: 0-3: low, 4-6: moderate, and 7-10:
high. The Turkish reliability coefficient of the scale was
reported as 0.56 (Uysal et al., 2004), while in the current
study, Cronbach’s alpha was found to be 0.71.
Data analysis

The research data were evaluated using the SPSS 22.0
statistical program. Frequency and percentage analyses were
used to determine the descriptive characteristics of the
women involved in the study, and the mean and standard
deviation statistics were used to examine the scale. Kurtosis
and skewness values were examined to assess the normality
of variable distributions (Table 2). In evaluating normality,
skewness and kurtosis values within the range of +2.0 were
considered acceptable, based on the guideline by George
and Mallery (2010). The data were analyzed using parametric
approaches. Pearson correlation and linear regression
analysis were used to investigate the links between the
dimensions determining scale levels. T-tests, one-way
ANOVA, and post hoc (Tukey, LSD) analyses were employed
to investigate differences in scale levels based on women’s
descriptive characteristics. A significance level of p<0.05 was
used for all statistical tests.
Ethical approval

This study was approved by Lokman Hekim University
Non-Interventional Clinical Research Ethics Committee (Date:
22 May 2022, Decision No: 2022/72). All procedures were
conducted in accordance with the principles of the Helsinki
Declaration and ethical standards for publication. Artificial
intelligence-assisted technologies (e.g., Large Language
Models [LLMs], chatbots, or image generators) were not used
at any stage of this study.

Results

Table 1 presents the distribution of women in the study
according to their descriptive characteristics. According to the
results, the mean age of the women was 28.99+5.45, the
mean body mass index was 23.40+4.33, and the mean age of
first menstruation was 13.17+1.41. 24.7% of the women were
university graduates, 64.6% had normal body weight, 80.8%
were current smokers, and the mean duration of smoking was
8.171£5.09 years. Regarding the menstrual characteristics of
the women, it was determined that 81.0% of the women had
regular menstruation, 86.5% had menstruation with a
frequency between 21 and 35 days, and 84% had
menstruation lasting between 3-7 days. 44.8% had a history
of menstrual irregularity, 35.7% had consulted a doctor
because of menstrual irregularity, 37.6% had a family history
of menstrual irregularity, and 83.8% had painful menstruation.
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Table 1. Descriptive characteristics of women
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Groups Mean SD Groups Mean SD Groups Mean SD
Age 28.990 5.451 BMI 23.403 4.334 Menstrual pain severity 5.800 3.060
Weight 63.690 12.626 Age of first menstruation 13.170 1.415 Duration of smoking 8.170 5.090
Height 164.880 5.867

n % n % n %
Education level Menstrual bleeding intervals Menstrual pain
High school 29 4.6 Less than 21 days 39 6.2 Yes 528 83.8
University 162 25.7 Between 21 and 35 days 545 86.5 No 102 16.2
Post-graduate 439 69.7 More than 35 days 46 7.3
Smoking Amount of menstrual bleeding Menstruation pattern
Former smoker 121 19.2 Light 83 13.2 Regular 510 81.0
Current smoker 509 80.8 Normal 388 61.6 Irregular 120 19.0
Duration of smoking Family history of menstrual irregularity Heavy 159 25.2
5 years and less 217 34.4 Yes 237 37.6 Less than 3 20 3.1
6-10 years 270 42.9 No 393 62.4 3-7 days 529 84.0
10 years or more 143 22.7 More than 7 days 81 12.9
Body mass index (BMI) History of menstrual irregularities Visiting a doctor for menstrual irregularity
Weak 45 7.1 Yes 282 44.8 Yes 225 357
Normal 407 64.6 No 348 55.2 No 405 64.3
Overweight 128 20.4
Obese 50 7.9

The mean total nicotine dependence score of the women
was found to be 3.060+2.477 (Table 2). The analyses
performed to examine the differentiation of the nicotine
addiction score of the women according to their descriptive
characteristics are shown in Table 3.

Table 2. Mean nicotine dependence scores and distribution

Mean £ SD Min.-Max. Misrf—?/IIZx Kurtosis Skewness
Total 3.060+2.47 0.000-9.000 0-10 -0.759 0.507
Groups n %
Nicotine dependence
Low 379 60.1
Moderate 182 28.9
High 69 11.0

The total nicotine dependence scores of the women did not
differ significantly (p>0.05) according to their educational
status, BMI value, menstruation pattern, menstrual bleeding

intervals, menstrual length, duration of menstruation, amount
of menstrual bleeding, history of menstrual irregularities,
family history of menstrual irregularities, visiting a doctor for
menstrual irregularities, and menstrual pain (p>0.05). The
total nicotine dependence scores of the former smokers
(x=2.430) were found to be lower than scores of the current
smokers (x=3.210) (t=-3.138; p<0.05; d=0.317; n2=0.015).
The total nicotine dependence scores of the former smokers
(x=2.430) were found to be lower than scores of the current
smokers (x=3.210) (t=-3.138; p<0.05; d=0.317; n2=0.015).
Total nicotine dependence scores of women showed a
significant difference according to the duration of smoking
(p<0.05; n2=0.109). In the analysis performed to determine
the reason for the difference, it was determined that the total
scores of those who smoked for 10 years or more were higher
than those who smoked for 6-10 years and those who
smoked for 5 years or less (p<0.05).

Table 3. Differentiation of nicotine dependence scores according to descriptive and menstrual pattern characteristics

Variables n Mean * SD Variables n Mean * SD

Education level Menstrual bleeding intervals

High school 29 3.830+2.633 Fl/p Less than 21 days 39 3.100+2.573 Fip
University 162 3.100£2.481 1.582/0.206 Between 21 and 35 days 545 3.050+2.455 0.042/0.959
Post-graduate 439 2.99042.461 More than 35 days 46 3.1504+2.700

BMI Duration of smoking Flp
Underweight 45 2.980+2.589 Fip 5 years and less 217 1.990+1.996 38.173/<0.001
Normal weight 407 3.100+2.444 0335 / 0.800 6-10 years 270 3.4104+2.446

Overweight 128 3.090+2.566 ' ' 10 years and more 143 4.030+2.612 Post Hoc®=
Obese 50 2.740+2.456 2>1, 3>1, 3>2
Smoking 2/p Menstruation pattern t/p
Former smoker 121 2.430+2.513 Regular 510 3.050+2.481

Current smoker 509 321042.446  O138/0.002 Irregular 120 3.120+2.468 “0.318/0.751
Menstruation length Amount of menstrual bleeding

Less than 3 days 20 3.250+2.731 Fip Light 83 3.570+2.480 Fi'p
Between 3 and 7 days 529 3.090+2.459 0.590/0.554 Normal 388 2.94042.451 2.254/0.106
More than 7 days 81 2.790+£2.538 Heavy 159 3.100+£2.516

History of menstrual irregularities t/p Family history of menstrual irregularity t/p

Yes 282 3.140+2.439 Yes 237 3.030+2.563

No 348 3.000+2.508 0.711/0.477 No 393 3.080+2.426 0.275/0.783
Visiting a doctor for menstrual irregularity t/p Menstrual pain t/p

Yes 225 3.100+2.416 0283 /0.777 Yes 528 3.130+2.487 1.669 /0.096
No 405 3.040+2.512 No 102 2.690+2.396

LANOVA test, 2 Independent groups t-test, 3 Tukey - LSD.
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Table 4. Correlation analysis

Nicotine dependence total (r)

Age -0.005
BMI -0.010
Age of first menstruation -0.026
Menstrual pain severity 0.106**

**<(0.01; Pearson correlation analysis.

The correlation analyses between nicotine dependence
total scores, age, BMI, age of first menstruation, and
menstrual pain severity revealed a positive correlation of
r=0.106 between menstrual pain severity and nicotine
dependence total score at a very weak (p<0.05) level.
Correlation relationships between other variables were not
statistically significant (p>0.05) (Table 4).

Table 5. The effect of nicotine dependence on the severity of
menstrual pain

95%

Independent Unstandardised Standardised tip VIE  Confidence

variable Coefficients Coefficients
Interval
R(0) SE R(1) Lower Upper
27.999
Constant 5.403 0.193 <0.001 5.024 5.782
Nicotine 2677
dependence 0.131  0.049 0.106 ’ 1.000 0.035 0.228

total 0.008

*Dependent variable: The severity of menstrual pain, R=0.106, R?=0.010,
F=7.168, p<0.001, Durbin Watson Degeri=2.063, Linear regression analysis

The regression analysis performed to determine the
cause-and-effect relationship between nicotine dependence
total score and menstrual pain severity was found to be
significant (F=7.168; p<0.05). The total change in menstrual
pain severity was explained by nicotine dependence total
score at a rate of 1% (R?=0.010). Nicotine dependence total
score increased the level of menstrual pain severity (3=0.106)
(Table 5).

Discussion

This study, conducted to examine the relationship
between smoking and menstrual irregularities, is discussed
with the relevant literature.

The incidence of menstrual irregularities in women is
reported to vary in a wide range between 8.4% and 76.9%
(Adam et al., 2020; Kulshrestha & Durrani, 2019; Kwak et al.,
2019; Laksham et al., 2019; Nohara et al., 2011; Sakai &
Ohashi, 2021; Taheri et al., 2020; Toffol et al., 2014).
However, few studies have examined the relationship
between smoking and menstrual irregularities (Bae et al.,
2018; Elbi et al., 2018; Jung et al., 2017). Bae et al. (2018)
determined that 10.3% of women who smoked experienced
menstrual irregularity, and this relationship was statistically
significant. In another study, it was emphasized that lifelong
smoking and the current smoking status of women caused
menstrual irregularity (Jung et al., 2017). In this study, 19% of
women who were current or former smokers reported monthly
irregularities, although the link between smoking and
menstrual irregularity was not statistically significant.

In terms of menstrual cycle length, duration, and amount,
most smokers in this study fall within the usual range.
Contrary to our findings in most of the research, women who
smoke report various sorts of menstrual irregularities (Bae et
al.,, 2018; Jung et al., 2017; Kulshrestha & Durrani, 2019).
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The fact that all women were included in the sample group
without specifying the age range may explain why the majority
of the participants in this study had menstrual patterns within
the usual range.

In this study, no significant relationship was found
between nicotine dependence and the incidence of
dysmenorrhea. In the literature, studies evaluated smoking,
not nicotine addiction. Many studies, including ours,
concluded that smoking did not affect the frequency of
dysmenorrhea (Aykut et al., 2007; Fernandez-Martinez et al.,
2018; Seven et al., 2014; Unsal et al., 2010; Yasar et al.,
2020). However, contrary to our findings, some studies show
a link between smoking and dysmenorrhea (lvanova Panova
et al.,, 2022; Jenabi et al., 2018; Sahin et al.,, 2015). In
contrast to this study, Qin et al. (2020) indicated that both
current and former smoking was related to dysmenorrhea.
This disparity between studies is assumed to be owing to
sample group characteristics (age, lifestyle disparities, etc.)
and how smoking was questioned throughout the data
collection phase.

In this study, there was no relationship between nicotine
addiction and the frequency of dysmenorrhea, but there was a
significant relationship between nicotine addiction and the
severity of dysmenorrhea. As the nicotine dependence of the
women in the study increased, the severity of menstrual pain
also increased. The most significant feature of nicotine as the
primary component in cigarettes is that it is a vasoconstrictor.
This characteristic is hypothesized to cause dysmenorrhea by
decreasing endometrial blood flow. Endometrial blood flow
(Givey, 2019; Qin et al, 2020). Only one study was
encountered in the literature that investigated the relationship
between dysmenorrhea severity and smoking, and it was
discovered that smoking exacerbated the severity of
dysmenorrhea (Burnett et al., 2005) , which is consistent with
this study results.

Limitations of the Study

The main identified limitations of the study are that the
data were collected online and that the majority of the
participants had a postgraduate degree.

Conclusion

In conclusion, this study demonstrated that smoking may
be a risk factor for menstrual irregularities and that a high
level of nicotine dependence worsens the severity of
dysmenorrhea. Given the association between smoking and
menstrual irregularities, it is recommended that smoking be
prevented and smoking cessation programs for smokers be
implemented more successfully to enhance Turkish women'’s
reproductive health. It is also recommended to conduct further
comprehensive studies on the subject.
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