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Summary

Aim of the study: Analysis of the frequency and characteristics of injuries in women depending on their 
menopausal status. 

Material and methods: The retrospective study included 1362 women treated in the Copernicus Memorial Hos-
pital in Lodz in 2011 because of the injury. The population was divided according to the menopausal status: women 
of the reproductive age (group I), women in the peri-menopausal period (group II) and postmenopausal women 
(group III). The analysis included the time of injury, its type and cause, duration of hospitalization, and mortality. 

Results: The most common trauma in the examined women were head injuries. The groups differed in 
terms of the causes of injury. Postmenopausal women were hospitalized significantly longer than women in the 
reproductive age (p < 0.001) and in the peri-menopausal period (p < 0.001). They were also characterized by the 
highest mortality. 

Conclusions: The physiological changes in women’s body, related to their menopausal status are reflected 
in the characteristics of injuries occurring in different periods of life. Differences in trauma causes were ob-
served – in women of the reproductive age, the most common causes were traffic accidents while in those in 
peri- and postmenopausal periods – same-level falls. It may be associated with the fact that in peri- and post-
menopausal women falls may result in low-energy osteoporotic fractures needing hospitalization.
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Streszczenie

Cel pracy: Analiza częstości i charakterystyki urazów w populacji kobiet hospitalizowanych z tego powodu, 
w zależności od ich statusu menopauzalnego. 

Materiały i metody: Badaniem retrospektywnym objęto 1362 pacjentki leczone z powodu urazów w Woje-
wódzkim Szpitalu Specjalistycznym im. Mikołaja Kopernika w Łodzi w 2011 r. Badaną populację kobiet podzie-
lono zgodnie z ich statusem menopauzalnym: kobiety w wieku reprodukcyjnym (grupa I), w wieku okołome-
nopauzalnym (grupa II) oraz w wieku pomenopauzalnym (grupa III). W analizie uwzględniono czas doznanego 
urazu, jego rodzaj, przyczynę, czas hospitalizacji oraz śmiertelność. 

Wyniki: Najczęściej występowały obrażenia głowy. Badane grupy różniły się pod względem częstości wystę-
powania poszczególnych przyczyn urazu. Kobiety w okresie pomenopauzalnym hospitalizowano istotnie staty-
stycznie dłużej niż kobiety w okresie reprodukcyjnym (p < 0,001) i okołomenopauzalnym (p < 0,001), charakte-
ryzowała je również najwyższa śmiertelność. 

Wnioski: Fizjologiczne zmiany zachodzące w organizmie kobiet związane z ich statusem menopauzalnym 
znajdują odzwierciedlenie w charakterystyce obrażeń występujących w poszczególnych okresach życia. Ponadto 
uwagę zwraca różnica w przyczynach urazów – u kobiet w okresie reprodukcyjnym najczęściej są to wypadki 
komunikacyjne, a w pozostałych okresach – upadki na tym samym poziomie. Różnica ta może wynikać z faktu, 
że u kobiet w wieku około- i pomenopauzalnym upadki mogą skutkować złamaniami niskoenergetycznymi 
związanymi z osteoporozą, wymagającymi leczenia szpitalnego. 

Słowa kluczowe: menopauza, uraz, wiek.
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Introduction

In most European countries and also in Poland 
demographic transformation has been observed in 
recent years. It means changes in age structure of the 
society and increase in the proportion of the elderly. 
The changes do not affect women and men equally, but 
they predominate in women [1]. This fact contributes 
to the researchers’ increasing interest in the health 
of the female population, especially postmenopausal 
women. Epidemiological analyses show that in Poland 
approximately 70-80% of deaths are caused by diseases 
of civilization, which include among others: heart 
diseases, cancers, injuries, traumas and poisonings. In 
medical literature many studies concerning influence 
of the menopausal state on the risk of heart diseases 
and different types of cancers can be found. However, 
little is known about the impact of menopausal state 
on the frequency of injuries. In recent years a slight 
decrease in the mortality rate of injured patients has 
been observed, mortal injuries constituted about 7% of 
all deaths reported in 2006. A decreasing trend is much 
more pronounced in male than female population [1]. 
For example, a fracture risk is higher in women than 
men, and according to some authors, it increases even 
twofold in those aged 60 years or older [2-4]. 

One of the most important causes of morbidity 
related to trauma in postmenopausal women is 
osteoporosis with associated fractures, especially hip, 
femur, spine and wrist fractures [5]. This results from 
the fact that the trabecular bone, found in the femur, 
is sensitive to the effects of estrogen, progesterone, 
and aging. Some studies have shown an association 
between a later onset of menopause and a higher risk 
of hip and wrist fractures, while other studies have 
not found such correlation [6, 7]. Also, a rapid increase 
in fractures incidence was observed in women aged 
over 45 years [8]. Some authors claim that this rapid 
increase in fractures in women, that appear earlier that 
the mean age of menopause, may suggest a cause 
other than connected with menopausal state [9]. 

Due to the fact that there are only a few papers 
concerning this issue, the aim of this study was to 
analyze the frequency and characteristics of injuries in 
women depending on their menopausal status.

Material and methods

The retrospective study included 1362 women treated 
in the Copernicus Hospital in Lodz in 2011 because of 
the injury. The population was divided according to 
their menopausal status: women of the reproductive 
age (group I), women in the peri-menopausal period – 
aged over 45 years with irregular cycles or those less 
than 12 months since last menstruation (group II) and 
postmenopausal women – minimum 12 months since 
last menstruation (group III) (Tab. I). Medical charts 
were analyzed in the following aspects: patient’s 
age, time of injury, its type and cause. Also duration 
of hospitalization and mortality were included in the 
analysis.

Statistical analysis

Testing for distribution normality was performed 
with W Shapiro-Wilk test. In cases of normal 
distribution, the means were compared with t Student 
test, otherwise non-parametric Wilcoxon test was used. 
Correlations between the frequency of variables were 
checked with chi-square test with p < 0.05 accepted as 
a level of significance. Kaplan-Meier survival analysis 
was used to measure the fraction of survivors, and 
univariate analysis was performed with log-rank and 
Wilcoxon-Gehan tests. Statistical analysis was done 
using Statistica 10 (StatSoft®, Tulsa, USA).

Results

Analysis of the incidence of injuries in the study 
groups with regard to the timing of accidents showed 
that in women in the reproductive age, injuries were 
most common between 14.00 and 14.59 (n = 29), and 
least frequent between 7.00 and 7.59 (n = 1). Among 
women in group II, the maximum rate of injuries was at 
21.00-21.59 (n = 20) and in group III, between 20:00 and 
20:59 (Fig. 1). Statistical analysis showed no significant 
difference in the timing of injuries between the groups 
(p > 0.05). The injuries were assigned to 4 groups with 
regard to the time of occurrence: night/morning time 
(0.00-5.59), forenoon (6.00-11.59), afternoon (12.00-17.59) 
and evening/night time (18.00-23.59). In all the analyzed 
groups of women, injuries were most frequent in the 
evening/night time (Tab. II).

Analysis of the occurrence of injuries throughout the 
year showed that in group I injuries were most frequent 
in October (n = 43), while least frequent in August  
(n = 18). In group II, the peak of accidents fell in July  
(n = 24), and the biggest decline in the numbers of 
patients treated for injuries was observed in March, April 
and November (n = 13) for each month). For women in 
group III, most cases were reported in April (n = 82), and 
the least in May (n = 53). Statistical analysis showed 

Tab. I. Characteristics of groups of patients with injuries

Group Number of patients Mean age ± SD

n %

I 353 25.9 30.16 ±7.78

II 210 15.4 51.56 ±3.83

III 799 58.7 76.62 ±10.16

Total 1362 100 60.71 ±21.95
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no significant difference in the incidence of injuries 
with regard to months between the groups (p > 0.05). 
In addition, the incidence of injuries was compared 
depending on the day of the week of occurrence (Tab. III). 
Statistical analysis showed no significant difference in the 
incidence of injuries with regard to the day of the week 
between the two groups (p > 0.05).

The analysis of the incidence of injuries in different 
locations was also performed. In all groups, head in- 

juries were the most frequent and leg injuries were the 
second most common location (Tab. IV).

Taking into account the cause of the injury, in groupI, 
traffic accidents were most frequent. In group II and III, 
same-level falls were reported most commonly. In group I, 
traffic injuries occurred significantly more frequently 
than in the other two groups (p <0.001) (Tab. V).

Mortality in the whole study group reached 3.45%  
(n = 47). In group I and group II, 4 deaths were observed, 
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Fig. 1. Distribution of the incidence of injuries in each group 
according to the time
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Tab. II. Distribution of the occurrence of injuries in the study 
groups according to the time of the day

Time of a day Group I 

(n = 353)

n (%)

Group II 

(n = 210)

n (%)

Group III 

(n = 799)

n (%)

0.00-5.59 44 (12) 19 (9) 73 (9)

6.00-11.59 70 (20) 50 (24) 129 (16)

12.00-17.59 110 (31) 69 (33) 298 (37)

18.00-23.59 129 (37) 72 (34) 299 (37)

Tab. III. Distribution of injuries in the study groups, depending 
on the day of the week

Day 

of the week

Group I 

(n = 353)

n (%)

Group II 

(n = 210)

n (%)

Group III 

(n = 799)

n (%)

Monday 54 (15) 41 (20) 116 (15)

Tuesday 60 (17) 28 (13) 111 (14)

Wednesday 55 (16) 34 (16) 121 (15)

Thursday 50 (14) 27 (13) 136 (17)

Friday 54 (15) 32 (15) 121 (15)

Saturday 45 (13) 27 (13) 98 (12)

Sunday 35 (10) 21 (10) 96 (12)

Tab. IV. The frequency distribution of the occurrence of the 
injury depending on its location

Type of trauma Group I 

n

Group II

n

Group III

n

head trauma 194 142 447

neck trauma 89 33 24

chest trauma 90 60 99

abdomen and pelvis trauma 71 44 104

upper limb trauma 93 64 206

lower limb trauma 108 81 390

Tab. V. The cause of injury

Cause of injury Group I 

n (%)

Group II

n (%)

Group III

n (%)

traffic accident 198 (56) 68 (32) 275 (35)

fall from height 35 (10) 17 (8) 82 (10)

fall on the same level 71 (20) 78 (37) 321 (40)

assault 38 (11) 23 (11 85 (10)

others 11 (3) 24 (12) 36 (5)
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while in group III – 39 deaths (p <0.001) (Fig. 2). Ave-
rage length of hospital stay of all patients was 4.6 days,  
and for women in whom the therapeutic process failed 
– 8 days. Duration of hospitalization of women in 
group II did not differ significantly compared to group I  
(p = 0.0623). However, postmenopausal women were 
hospitalized for significantly longer than women in 
reproductive age (p < 0.001) and perimenopausal wo-
men (p < 0.001).

Discussion

In this study, no significant correlation between 
the timing of injury with regard to the time of the day, 
week or year, and menopausal status of women was 
observed. In all groups of women, injuries occurred 
most frequently between 18.00 and 23.59. However, 
Gordon et al. reported that the highest incidence of 
injury falls in the afternoon and evening hours (16.00 to 
19.59) [10]. It was also shown that patients are twice as 
likely to be admitted to the hospital due to injuries in 
their leisure time than during their working hours [11]. 
In all the analyzed groups of women, lower-extremity 
and head injuries occurred most commonly. Literature 
data confirm that head and neck are the most common 
sites of injury, and injuries are less likely to occur in 
limbs and other parts of the body [11, 12]. In the present 
study, differences in the causes of injuries between the 
analyzed groups were shown. The most common cause 
of injuries among women of the reproductive age were 
traffic accidents. In groups II and III, incidence of same-
level falls, which include fainting, was notably high. 
The third most common cause of injuries in women, 
regardless of their menopausal status, was battery. The 
frequencies of particular causes of injuries reported 
in the literature vary widely. In the general population 

of women and men, traffic accidents are responsible 
for from 7.5% to about 70% of all injuries [12-14]. 
Differences in the incidence of various types of injuries 
with regard to gender [13-16] were also reported. Lima 
et al. highlight the high proportion of syncope in the 
pathogenesis of injury in women aged 70-74, as well 
as studies conducted among patients of more than 70 
years of age, which showed a significant percentage of 
injuries due to falls on the same level [17].

The analysis showed that the largest group of 
patients hospitalized for trauma are postmenopausal 
women. In addition, patients in this period of life 
significantly more often suffer from fatal injuries, and 
are subject to longer hospitalization. This may be due 
to the presence of co-morbidities and/or increased 
susceptibility to infection [18]. Hładki et al. point out that 
in the elderly, hospitalization should be considered even 
in patients with minor injuries, taking into account the 
overall health of patients, and not only the severity of the 
injury [19]. Gowing suggests that older age of patients 
after trauma is associated with more complications – 
mainly infections, and higher mortality [20].

Conclusions

In conclusion, physiological changes occurring in 
women related to their menopausal status are reflected 
in the characteristics of injuries in different periods of 
life. Regardless of the severity and location of injury, 
in postmenopausal women higher mortality and the 
need for extended hospitalization are observed. In 
addition, the difference in the causes of injuries should 
be noticed – in women of the reproductive age, traffic 
accidents are the most common cause, while in other 
periods of life – same-level falls. This may be due to 
the fact that in women of peri- and postmenopausal 
age falls can result in low-energy fractures related to 
osteoporosis, requiring hospitalization.
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