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AbstrAct: Regularity, length of the cycle and duration of menstrual flow are a reflection of women health. 
The purpose of the research was to assess the relationships between socioeconomic status, cycle length, 
duration of menses, regularity and dysmenorrhea. A survey was conducted among 896 healthy women 
from Łódź and Warsaw (Poland), aged 15.71–26.98. Women who were menarche at least 3 years ago 
were asked to complete the survey. Women were asked about cycle length (number of days), duration of 
menstrual flow, regularity of the cycle, dysmenorrhea, birth place, parental education level, attendance at 
physical education classes, participation in additional sports activities, self-assessment of stress levels at 
home and at school/university, and smoking. For data analysis, t-test, analysis of variance, and chi-square 
were used, and p<0.05 was considered to be statistically significant. There were no significant relationships 
between the mean cycle length, regularity and the environmental factors, except for differences in the av-
erage length of the menstrual cycle in women from Łódź who attend additional sports activities. Women 
who are more physically active are characterized by a shorter menstrual cycle. In terms of the length of 
the menstrual flow, daughters of better educated fathers were characterized by longer menses. In contrast, 
dysmenorrhea was associated with longer menstrual periods and longer menstrual bleeding, as well as with 
higher levels of stress, both at home and at school. Environmental factors affected the features of menstru-
ation cycles in women from Central Poland.
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Introduction

Menstruation is a cyclical phenomenon 
in the life of a woman, which occurs from 
the moment of first bleeding (menarche) 
to menopause, which is the end of the 
reproductive period. The first menstrual 
periods can be irregular, and regularity 
appears in the first two/three years af-
ter menarche (Popat et al. 2008; Hillard 
2012). A similar phenomenon of lack 
of regularity of cycles is also observed 
in women over 40 years, during the few 
years before menopause (De Sanctis et 
al. 2014).

The length of the cycle is calculated 
from the first day of one menstrual period 
to the first day of the following menstru-
al period, and the average duration is 28 
days with a variation between 21 and 35 
days (Fehring et al. 2006; De Sanctis et al. 
2014). The length of the menses is about 
5–6 days and may differ between popula-
tions, while a regular cycle is observed in 
about 60% of women (Aziz et al. 2018). 
Disturbances to the menstrual cycle and 
its irregularity may be caused by environ-
mental factors related to illness, stress, 
diet, and socioeconomic status as well as 
lifestyle, including cigarette smoking and 
alcohol consumption (Geetha et al. 2016; 
Lyngsø et al. 2014; Drosdzol-Cop et al. 
2017). Data on practising sports and the 
regularity of monthly cycles are divergent, 
but it is assumed that regular cycles are 
related to the fat content in the woman’s 
body (minimum 22%), and often those 
individuals who practise sport are much 
slimmer (Fischetto and Sax 2013).

An important feature of the menstru-
al cycle in most women is dysmenorrhea. 
According to researchers, most women 
experience pain during menstruation 
(Emmanuel et al. 2013). The factors that 
cause menstrual pains have not been suf-

ficiently explained. Among the factors af-
fecting the perception of pain, it has been 
found that the age of the woman, men-
arche age, regularity of the cycle, length 
of the cycle, eating habits, smoking, and 
physical activity may have a differential 
effect on the dysmenorrhea (Pawłowski 
2004). It is believed that an impact may 
also derive from endocrine factors such 
as hyper-production of uterine prosta-
glandins, longer duration of menstrual 
bleeding and longer cycle length (Ber-
nardi et al. 2017). Among environmen-
tal factors, high stress levels affect the 
frequency and intensity of pain, while 
socioeconomic factors and lifestyle (e.g., 
sports, diet) provide ambiguous results 
(Ju et al. 2014).

As the regularity of a woman’s men-
strual cycle is treated as a marker of a 
woman’s health, it is important to deter-
mine which of the environmental factors 
can affect the non-rhythmic nature of the 
cycles and other characteristics of the 
menstrual period (Popat et al. 2008).

The aim of the study is to determine 
whether selected environmental factors 
affect the characteristics of the menstru-
al cycles of women from Central Poland.

Material and methods
The survey was conducted in 2017 in 
Łódź and Warsaw among 896 healthy 
women, aged 15.71–26.98, and the av-
erage age of the respondents was 20.10. 
The research material consisted of high 
school and university students from 
Warsaw (n=422) and Łódź (n=474).

The cities mentioned above vary in 
terms of area, population density, life ex-
pectancy and material status. Warsaw, as 
the capital of Poland, is inhabited by 1.74 
million people, where the population of 
Łódź (the third biggest city) is estimat-
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ed at 0.70 million. Statistics show that in 
the Mazowieckie Voivodship (Warsaw), 
average income per capita reaches 1350 
EUR compared to 1050 EUR in Łódźkie 
Voivodship (Łódź). Although cost of liv-
ing in the capital is higher, on average, its 
inhabitants are richer than the residents 
of Łódź. Other sociodemographic data 
also indicate differences in both cities, 
for example the Statistics Poland noted 
that life expectancy is two years longer 
in the capital than in Łódź (Statistics Po-
land 2015, 2017, 2018).

The research project received a posi-
tive assessment from the Bioethics Com-
mittee at the University of Łódź. Women 
were informed about the purpose of the 
research and agreed to participate in the 
survey and could also resign from com-
pleting the form without bearing any le-
gal consequences. Healthy women who 
were not using hormonal contraceptives 
and who had a natural menstrual cycle 
were included in the study. Women with 
menarche more than 3 years ago were 
invited to participate in the study. The 
second criteria was cycle length: too long 
or too short menstrual cycle may indi-
cate gynecological or hormonal compli-
cations, therefore it was considered that 
further statistical analysis will be carried 
out in women whose cycle is between 21 
and 35 days (n=825).

Women were asked about various 
menstrual cycle characteristics, such as 
the regularity of the cycle (yes/no), the 
cycle length (number of days), menstrual 
bleeding (number of days), contracep-
tion (yes/no), and painful menstruation 
(yes, always/yes, often/yes, but rare/no). 
Questions about socioeconomic status 
(SES) and lifestyle were as follows: birth 
place (city, village), mother’s and father’s 
educational level (elementary, trade 
school, college, University), attendance 

at physical education classes (yes/no), 
participation in additional sports activ-
ities (yes/no), self-assessment of stress 
levels at home and at school/university 
(low, medium, high), and smoking (yes/
no). The menstrual cycle regularity pat-
tern was determined based on Wang’s et 
al. (2011) research.

Three characteristics of the menstrual 
cycle of women from Łódź and Warsaw 
were analysed: cycle regularity, average 
cycle length and number of bleeding 
days. Differences in the characteristics 
of the menstrual cycle between data 
from both cities were tested with the 
chi-squared test and t-test (p<0.05). In 
order to determine whether the above 
mentioned factors significantly affected 
the menstruation cycle characteristics 
in the case of the studied women the 
Pearson’s chi-squared test, analysis of 
variance and t-test were used (p<0.05). 
Statistical analysis was performed using 
Statistica13.1 software (Dell Inc. 2016).

Results
The average, maximum, minimum, and 
standard deviation (SD) of the character-
istics of menstrual cycle for Warsaw and 
Łódź women were calculated. The mean 
length of the cycle in the case of Warsaw 
women was 28.66 (minimum 15 days, 
maximum 65 days, SD 4.37), while in 
the case of women from Łódź this was 
29.43 (16 days, 75 days, SD 5.01). It was 
reported that 2.22% of women from War-
saw and 0.96% of women from Łódź had 
a menstrual cycle shorter than 21 days, 
while 3.94% and 4.32% had a cycle longer 
than 35 days, respectively. Further statis-
tics were made for women whose men-
strual cycle was between 21 and 35 days.

In the case of the regularity of the cy-
cle and the length of the bleeding, there 
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were no significant differences between 
the data from Łódź and Warsaw. Howev-
er, statistically significant differences were 
observed in the case of the average cycle 
length. Therefore, analyses of the regular-
ity of the cycle and the length of the bleed-
ing were carried out for the entire cohort, 
while those for the average cycle length 
were separate for both cities (Table 1).

The average length of bleeding days 
was 5.48 (minimum 2 days, maximum 
14 days, SD 1.26) for women in Central 
Poland. Regular menstrual cycles were 

characteristic for 80.90% of respon-
dents, while irregular menstrual periods 
were observed in 19.10% of the studied 
women.

Relationships between the average 
length of the menstrual cycle, the 
average length of the bleeding and 

the regularity of the menstrual cycle, 
environmental factors and lifestyle

There were significant differences be-
tween the length of the cycle in women 

Table 1. Differences in the average cycle length and average length of bleeding in women from Warsaw and 
Łódź

Mean SD Student’s t-test p-value
Average cycle length
 Warsaw 28.29 2.51

−2.954 0.003
 Lodz 28.81 2.39
Average length of bleeding
 Warsaw 5.52 1.25

1.705 0.089
 Lodz 5.37 1.18

Table 2. Relationships between the average length of the menstrual cycle and environmental factors in 
women from Warsaw and Łódź

Factor Mean SD Student’s t-test p-value
Warsaw
 Birth place City 28.33 2.50

−1.209
0.227

Village 27.41 2.26
Attendance at physical education classes Yes 28.32 2.50

−0.876
0.381

No 27.92 2.63
Participation in additional sports activities Yes 28.33 2.63

−0.193
0.846

No 28.27 2.45
Smoking Yes 28.29 2.47

−0.417
0.677

No 28.11 3.01
Lodz

Birth place City 28.78 2.42
−1.062 0.289

Village 29.34 1.70
Attendance at physical education classes Yes 28.81 2.45

−0.043 0.964
No 28.83 1.59

Participation in additional sports activities Yes 28.56 2.51
−2.000 0.046

No 29.04 2.25
Smoking Yes 28.86 2.34

−1.091 0.276
No 28.46 2.72
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from Łódź who attend or do not partici-
pate in additional sports activities. Wom-
en who practice extra sports were char-
acterized by a shorter menstrual cycle in 
relation to women who were not physi-
cally active (Table 2).

In the case of other examined envi-
ronmental factors, there were no sig-
nificant relationships between the cycle 
length and socioeconomic status and 
lifestyle in women from both Warsaw 
and Łódź. The factor that significant-
ly influenced the length of menstrual 

Table 3. Association between characteristics of the menstrual cycle and socioeconomic and lifestyle factors 
in women from Warsaw and Łódź or both 

ANOVA SS df MS F p-value
Average length of the menstrual cycle

Warsaw
Maternal educational level 29.8 3 9.9 1.56 0.198
Paternal educational level 23.7 3 7.9 1.25 0.291
Stress level at school / university 12.7 2 6.4 1.01 0.367
Stress level at home 3.3 2 1.6 0.26 0.774

Lodz
Maternal educational level 5.1 3 1.7 0.30 0.827
Paternal educational level 15.8 3 5.3 0.91 0.437
Stress level at school / university 3.0 2 1.5 0.26 0.768
Stress level at home 0.8 2 0.4 0.07 0.931

Average length of menstrual flow (Warsaw and Lodz data combined) 
Maternal educational level 8.32 3 2.77 1.905 0.127
Paternal educational level 14.66 3 4.89 3.358 0.018*
Stress level at school / university 7.77 2 3.89 2.620 0.073
Stress level at home 0.64 2 0.32 0.215 0.806

ANOVA – one way analysis of variance; SS – sum of square, MS – mean of square; df – degree of freedom.

Table 4. Relationships between the average length of menstrual flow and selected environmental factors in 
women from Central Poland (Warsaw and Łódź data combined)

Factor Mean SD Student’s t-test p-value
Birth place City 5.46 1.21

−0.370 0.711
Village 5.37 1.41

Attendance at physical education classes Yes 5.42 1.20
−1.607 0.108

No 5.68 1.35
Participation in additional sports activities Yes 5.42 1.21

−0.507 0.612
No 5.47 1.22

Smoking Yes 5.46 1.23
−0.784 0.433

No 5.35 1.13

Fig. 1. Relationships between average length of 
menstrual bleeding and paternal educational 
level in women from Central Poland
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bleeding was the education of the fa-
ther of the subjects. Daughters of better 
educated fathers were characterised by 
longer menstrual bleeding. Regularity 
of menstruation did not depend sig-
nificantly on any of the factors studied, 
that is: parental’ education, place of res-
idence and practising sports (Table 3, 4, 
5 and Fig. 1).

Relationships between 
dysmenorrhea, cycle characteristics 

and environmental factors

In the case of women from Warsaw, it 
was observed that more frequent pains 
accompanied longer menstrual cycles 
and longer duration of flow, while in 
subjects from Łódź this relationship only 
concerned the length of the cycle. Among 

Table 5. Differences in regularity of the cycle in women from Central Poland (Warsaw and Łódź data com-
bined)

Socioeconomic and lifestyle characteristics Chi2 Pearson df p-value
Birth place 0.363 1 0.547
Maternal educational level 3.005 3 0.390
Paternal educational level 1.219 3 0.748
Stress level at school/university 0.077 2 0.962
Stress level at home 0.491 2 0.782
Attendance at physical education classes 0.098 1 0.754
Participation in additional sports activities 0.036 1 0.849
Smoking 2.997 1 0.083

Table 6. Associations between characteristics of menstrual cycle and dysmenorrhea, analysis of variance 
results for Warsaw and Łódź (or both) women

Variable
ANOVA

SS df MS F p-value
Average length of the menstrual cycle

Warsaw 77.10 3 25.70 04.14 0.007
Łódź 11.30 3 03.80 00.66 0.579

Average length of menstrual flow
Central Poland 56.87 3 18.96 13.30 0.000

SS – sum of square, MS – mean of square, df – degree of freedom.

Table 7. Relationships between dysmenorrhea and socioeconomic status in women from Central Poland, 
chi-square test results

Socioeconomic and lifestyle characteristics Chi2 Pearson df p-value
Birth place 2.498 3 0.476
Maternal educational level 12.790 9 0.172
Paternal educational level 13.215 9 0.153
Stress level at school/university 14.493 6 0.024
Stress level at home 15.104 6 0.019
Attendance at physical education classes 4.276 3 0.233
Participation in additional sports activities 1.585 3 0.663
Smoking 0.625 3 0.891
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the environmental factors, both the level 
of stress at school/university and the lev-
el of stress at home significantly affect-
ed the menstrual pain. A higher level of 
stress was associated with more frequent 
and more severe dysmenorrhea symp-
toms (Table 6, 7).

Discussion
The variability of menstrual cycle param-
eters can be caused by both genetic and 
environmental factors, where the latter 
can be determined using cross-sectional 
surveys of a random sample of women. 
The most common characteristics are, 
among others, the average length of the 
cycle, the duration of menses or its reg-
ularity, as well as environment factors, 
for example socioeconomic factors (edu-
cation, profession, income, social origin) 
or lifestyle (for example: eating habits, 
stress levels, physical activity) (Jeyasee-
lan and Rao 1995; Jahanfar et al. 2012).

In the current study of women from 
Warsaw, it was found that the average 
length of the cycle was 28.29 days, while 
the menstrual cycle of women from Łódź 
was significantly longer (28.81 days). 
Among the socioeconomic factors, par-
ticipation in additional sports activities 
had a significant impact on the length 
of the menstrual cycle. In the case of 
the regularity of the menstrual cycle, no 
effect of any of the studied factors was 
noted. The level of paternal education 
significantly influenced the length of the 
bleeding. Dysmenorrhea was dependent 
on the length of the cycle, the length 
of menstrual bleeding, and the level of 
stress at home and at school/university.

These results are similar to those pre-
sented by other authors, both domestic 
and foreign (Shortridge 1988; Fehring 
et al. 2008; Gudmundsdottir et al. 2011; 

Merklinger-Gruchala et al. 2017). Ac-
cording to different authors, longer cycles 
are usually associated with a higher level 
of stress, while smoking may cause a sig-
nificant shortening of menstrual cycles 
(Windham et al. 1999; Rownland et al. 
2002), although not all studies indicate 
such dependence (Hornsby et al. 1998; 
Fenster et al. 1999; Makowiec-Dąbrows-
ka et al. 2004). In addition, smoking 
may lead to a decreased duration of flow 
(Hornsby et al. 1998). Researchers point 
to the direct toxic effect of smoking on 
the reproductive system of women, in-
cluding the secretion of oestrogen and 
progesterone (Jandíková et al. 2017).

A direct influence of increased physi-
cal activity on the nature of menstrual cy-
cles was also noticed – a higher frequency 
of physical exercise is related to the pro-
longation of the menstrual cycle (Harlow 
and Matanoski 1991; Gudmundsdottir et 
al. 2011; Omidvar et al. 2019). The result 
of current research surprised, therefore, 
that women characterized by moderate 
levels of physical activity had a shorter 
menstrual cycle than their counterparts 
with sedentary lifestyle. It has been no-
ticed that only in the case of athletes, 
high physical effort can lead to a shorten-
ing of the luteal phase (Ellison and Lager 
1986). Because it was not asked about 
the type or intensity of physical activity 
in the survey, it is difficult to interpret 
the result without additional research.

The other characteristics of the cycle 
did not differ significantly between wom-
en from Warsaw and Łódź, with the av-
erage length of bleeding for all subjects 
being 5.53 days. A study published by 
the WHO in 1983 showed that the aver-
age bleeding length was 5 days and this 
ranged from 4.3 in Manila to 5.9 in Dub-
lin women (Fehring et al. 2008). Harlow 
and Ephross (1995) noted that duration 
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of flow in Mexican and Latin-American 
women was 4.5 days and this was shorter 
than the length of the menses in women 
from Europe (5.9 days).

The results suggest that the length 
of menstrual bleeding may be affected 
by a variety of environmental factors, al-
though these results are not conclusive 
(Elshiekh and Ali Mohammed 2011). In 
the present study, the only factor that in-
fluenced the length of flow was paternal 
educational level. Daughters of fathers 
with a better education were character-
ised by longer menses. Better paternal 
education may bring greater family well-
being, better hygiene and better access 
to additional sports activities or a more 
varied diet (Yermachenko and Dvornyk 
2014). However, it is not clear how so-
cioeconomic factors can affect the length 
of bleeding, and it is difficult to discuss 
trends given the small research sample. 
The impact of these factors should be 
checked against results for a large num-
ber of women of different social classes 
and ages (Harlow and Ephross 1995). 
Among women from India, there was no 
relationship between the profession of 
the father and the length of menstrual 
bleeding (Sanyal and Ray 2008).

The third issue under consideration 
was the regularity of the menstrual cycle. 
Among respondents, regular menstrual 
cycles were characteristic for 80.90%. In 
the literature, reports on the regularity of 
the cycle are very diverse. In one of the 
studies, it was pointed out that cycle ir-
regularity is noted 18.6% of women from 
Greenland, 8.0% of women from Poland 
and 5.1% of women from Ukraine (Lyngsø 
et al. 2014). Toft et al. (2008) observed 
that cycle irregularity was characteristic 
of 14% of women from Greenland, 9% of 
women from Warsaw (Poland) and 4% of 
women from Kharkiv (Ukraine). The high 

proportion of women in our study with 
irregular menstruation can be explained 
by changing environmental factors, in-
cluding environmental pollution. One of 
the factors that causes air pollution may 
be increased car traffic. In Poland, from 
2011 to 2015, the number of registered 
cars increased by 14%, and cars in Poland, 
Latvia and Lithuania are the oldest in the 
European Union (ACEA Report: Vehicles 
in use – Europe 2017). In addition, it has 
been noted that one of the more import-
ant factors regarding the lack of regular 
menstruation is obesity, with forecasts 
suggesting that by 2030 this will affect 
18% of women (WHO 2013; Stepaniak et 
al. 2016; Bae et al. 2018).

Among the environmental factors 
analysed at work, none showed a signifi-
cant effect on the regularity of menstrua-
tion, which is not consistent with the re-
ports of other authors. Factors that affect 
the regularity of the menstrual period 
include, among others, body height and 
weight, smoking, high levels of stress or 
exposure to diethylstilbestrol (Elshiekh 
and Ali Mohammed 2011; Palm-Fisch-
bacher and Ehlert 2014; Nagma et al. 
2015; Bae et al. 2018).

An important aspect regarding the 
menstrual cycle is the perception of men-
strual pain. Among the respondents, dys-
menorrhea appeared more often when 
the menstrual cycle was longer (among 
women from both Łódź and Warsaw) 
and with longer menses (only women 
from Warsaw). Among environmental 
factors, the feeling of frequent pain was 
related to the stress levels of the exam-
ined women. Among the reports on the 
prevalence of dysmenorrhea, those asso-
ciated with both the menstrual cycle and 
environmental factors are listed. Many 
authors have also found that factors such 
as earlier menarche age, young age (less 
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than 30 years), stress, smoking, irregu-
lar cycle, longer menstrual cycle or heavy 
menstrual flow may cause stronger and 
more frequent dysmenorrhea (Sundell 
et al. 1990; Omidvarand Begum 2012; 
Coelho et al. 2014; Jeon et al. 2014; De 
Sanctis et al. 2015; Najafi et al. 2018). 
However, not all results confirm these 
relationships – research conducted at Is-
fahan University of Medical Sciences in 
Iran indicated that there is no associa-
tion between the length of a period and 
dysmenorrhea (Habibi et al. 2015). The 
influence of stress on the perception of 
menstrual pain is not fully understood, 
it is thought to be related to neuroendo-
crine responses (Wang et al. 2004).

In summary, among the factors signifi-
cantly affecting the length of menstrua-
tion for women from central Poland, par-
ticipation in additional sports activities 
can be mentioned. However, the length 
of bleeding significantly depended on the 
level of education of the father. Menstru-
al pain was more frequently reported in 
women who noted higher levels of stress 
in the survey.

Studies on the menstrual cycle, and 
factors affecting its characteristics are 
extremely important due to the monitor-
ing of the reproductive life of women. In 
addition, the results of such research can 
provide the basis for the development of 
women’s education and pro-health hab-
its. It is extremely important to deter-
mine the diversity of cycle characteristics 
in a given population, as this is signifi-
cant for both gynecologists and wom-
en. Clinicians should be able to respond 
quickly to existing exceptions, which 
would result in better detection of cer-
tain diseases related to menstrual cycle 
disorders, for example polycystic ovary 
syndrome or endometriosis (Panidis et 
al. 2015; Bae et al. 2018).

Our research has some limitations 
that made it difficult to interpret the 
results. First, this was a cross-sectional 
data study based on a survey, which could 
cause inaccuracies in women’s respons-
es, related to, for example, memory. We 
suggest research using more extensive 
and more diverse material covering the 
whole country, including women of simi-
lar ages and different life status.
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