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Influence of selected demographic factors on traumas
in persons over 65 years of age reporting to the Hospital
Medical Ward

Wptyw wybranych czynnikéw demograficznych na urazy u oséb po 65. roku zycia
zgtaszajacych sie do SOR
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Background. Falls and traumas in elderly persons don’t only result in health problems, but they also involve social
and economic, psychological and political consequences. The most frequent trauma mechanisms in the elderly include: falls
and traffic accidents.

Obijectives. The aim of the study was to assess selected factors influencing the energy, type and area of a trauma incurred by
elderly people.

Material and methods. A group of 108 patients aged 65-93 treated at the SPSK1 in Szczecin were tested by a diagnostic survey
with the use of a questionnaire. The eligibility criteria included a trauma as a result of an accident, the age of the subject above
65 years of age and expressing written, voluntary and informed consent to participation in the study.

Results. 177 traumas were recorded in the analysed group of 108 patients. The most frequent traumas included fractures and
contusions and the lower limbs and the left arm were the most frequently injured body parts. Men were more often injured
during low-energy events. Patients more often had their upper body and left leg injured during low-energy events than during
high-energy ones. In persons over 65 years of age, usually one fracture occurred during a low-energy accident.

Conclusions. The most common result of injuries among people aged 65+ admitted to the emergency department are fractures.
With age the number of LET increases and the number of HET decreases. It's necessary therefore to create an appropriate health
policy covering education for elderly people and their families to prevent injuries of low energy content.
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Wstep. Upadki i urazy oséb starszych powoduja nie tylko obcigzenie zdrowotne, ale sa zwiazane z konse-
kwencjami spoteczno-ekonomicznymi, psychologicznymi, ekonomicznymi i politycznymi. Najczestsze mechanizmy urazéw
u 0s6b starszych to upadek oraz wypadki komunikacyjne.

Cel pracy. Ocena wybranych czynnikéw wptywajacych na energetycznos¢, rodzaj i obszar doznanego urazu u oséb starszych.
Materiat i metody. Badaniu sondazem diagnostycznym, metoda ankiety poddano grupe 108 pacjentéw w wieku 65-93 lat, le-
czonych w SPSKT w Szczecinie. Kryteriami kwalifikujgcymi byto doznanie urazu w wyniku sytuacji losowej, wiek badanego
powyzej 65. roku zycia oraz wyrazenie pisemnej, dobrowolnej i Swiadomej zgody na przeprowadzenie badania.

Wyniki. W analizowanej grupie 108 pacjentéw zanotowano 177 urazéw. Najczestszym rodzajem urazu byty ztamania oraz sttucze-
nia, a uszkodzana okolica ciata byty obie dolne koriczyny oraz gérna koriczyna lewa. Czynnikiem wptywajacymi na rodzaj doznanego
urazu byta pte¢. Kobiety czesciej doznawaty skreceri niz mezczyzni. Mezczyzni czesciej doznawali urazéw w trakcie zdarzenia o ni-
skiej energetycznosci. Obrazeri tutowia i koriczyny dolnej lewej pacjenci czesciej doznawali przy zdarzenia o niskiej energetycznosci
niz o wysokiej. U 0s6b po 65. roku zycia w trakcie wypadku o niskiej energetycznosci najczesciej dochodzito do jednego ztamania.
Whioski. Najczestszym skutkiem urazéw wsréd oséb w wieku 65+ zgtaszajacych sie do SOR sa ztamania. Wraz z wiekiem ro-
$nie liczba urazéw niskoenergetycznych (LET), a zmniejsza sie liczba urazéw wysokoenergetycznych (HET). Dlatego jest ko-
nieczne stworzenie odpowiedniej polityki zdrowotnej, obejmujacej edukacje dla 0séb starszych i ich rodzin, aby zapobiec
urazom o niskiej energetycznosci.

Stowa kluczowe: upadki, osoby w wieku podesztym, urazy.
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Background

Owing to civilisation, progress in medicine and the
growing interest in quality of life, in particular as regards
the elderly, society is becoming healthier and lives longer.
However, despite of all of these factors, population ageing

is quite a severe and common problem of the contempo-
rary world. Falls and traumas in elderly persons do not only
result in health problems, but they also involve social and
economic, psychological and political consequences [1-3].
The geriatric age is a natural stage of human ontogenesis,
which is mostly characterised by reduced body performance

@@@@ This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International
A (CC BY-NC-SA 4.0). License (http://creativecommons.org/licenses/by-nc-sa/4.0/).
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and progressing degradation of physical and mental func-
tions. As a result of these changes, multi-form limitations oc-
cur in basic everyday life activities, adaptation, locomotor
activities and also in effective fulfilment of social roles. Per-
sons at geriatric age are usually characterised by individual
limitations and dysfunctions affecting individual functional
systems of the body [3, 4].

It was shown that the occurrence of old-age diseases re-
duces the quality of life, deteriorating well-being and fitness
of subjects. A healthy and active lifestyle involves undertak-
ing activities, which are performed only by young people
without considering the natural possibilities of their bodies
that decrease with age [5].

The definition of trauma in the elderly raises a lot of con-
troversy. According to WHO (World Health Organization),
“a trauma is damage to tissue or an organ or a larger area
of the body by a mechanical, thermal, chemical, electric
factor, etc. Post-traumatic damage to the musculoskeletal
system caused by mechanical damage is divided according
to the type, degree and location of lesions to: closed contu-
sion of soft tissues, wounds, fractures, sprains and disloca-
tions. The most frequent trauma mechanisms in the elderly
include: falls, traffic accidents, being hit by a vehicle” [6].

Physical activity of the elderly is connected with a higher
risk of trauma, a higher percentage of complications after an
accident, which, as a result, leads to a higher risk of death.
A small trauma in an elderly person may involve physiologi-
cal changes [7-10]. Involution processes influence the im-
pairment of the functions of the postural and motor systems,
which determine the stability of the posture. This stability is
the resistance of the posture to endogenous and exogenous
interferences, which have their sources in environmental
activities and the body’s interactions with the environment
[2]. Falls of geriatric persons are caused by many factors.
Their main causes include changes in the walking pattern,
the condition of the cardiovascular and respiratory systems
and the labile compensation mechanism during locomotor
activities. Additional factors, which predispose to traumas,
involve a lack of physical and mental fitness, chronic dis-
eases, side effects of pharmacotherapy, earlier episodes of
falls as well as no help from other people in the performance
of everyday activities.

Orthostatic hypotony is connected with a change in the
body position. It can be defined as a decrease by 20 mm
Hg in the values of the systolic and diastolic pressure [4].
A sudden decrease in the blood pressure in an elderly per-
son may induce stupor, dizziness and, as a result, an uncon-
trolled fall during a dynamic change of position. Research
shows that such a situation applies to approx. 17-20% of
hospitalised patients and approx. 33% of elderly people
who live on their own [11]. 50% of falls result in traumas, in-
cluding severe traumas in 10-15% of patients [12]. Falls still
occur most frequently during the performance of everyday
activities [13]. Elderly persons often cause or are victims of
traffic accidents, which almost always is a cause of trauma.
There are numerous reports in the available literature about
longer response times to stimuli, which increases the risk of
late responses to hazards [14].

The most frequent traumas in the elderly include:

e rib fractures,
head traumas/subdural haematomas,
spine injuries/fractures,
fractures of the proximal femur epiphysis,
fractures of the distal part of the radius [5].

Over a half of geriatric patients do not fully recover after
an accident and it can be observed that subsequent fractures
in the same area occur in some of them [15].

As society is ageing, geriatric age problems will affect
a growing percentage of the population. Testing factors,
which influence trauma, is an important aspect of trauma
prevention [16].

Objectives

The aim of the study was to assess selected demographic
determinants influencing the energy, type and area of a trau-
ma incurred by elderly people.

Material and methods

A group of 108 patients aged 65-93 (mean + standard
deviation; 73.71 = 7.19) were tested by a diagnostic sur-
vey with the use of a questionnaire. The patients were hos-
pitalised at the Clinic of Orthopaedics, Traumatology and
Oncology of the Musculoskeletal System at Independent
Public Clinical Hospital No. 1 (SPSK1) in Szczecin after
prior preliminary diagnosis and/or after receiving care on an
outpatient basis at the Emergency Ward of the same hospi-
tal. The eligibility criteria for the study included a trauma
as a result of an accident which occurred from 1.02.2013
to 31.12.2014, the age of the subject above 65 years of age
and expressing written, voluntary and informed consent to
the participation in the study. An anonymous questionnaire
was completed by the patients on their own or with the as-
sistance of an interviewer due to limitations resulting from
the trauma or accompanying diseases (e.g. visual impair-
ment). The questions included basic information, such as
date of birth, gender, weight and height, from which the BMI
was calculated. The BMI values were interpreted in a classi-
cal manner, according to WHO guidelines for adult persons:
< 18.5 underweight 18.5-24.9 normal, 25-29.9 under-
weight, 30-39.9 obesity and > 40 severe obesity.

Another group of questions concerned the injured body
area and the type of injury. Body areas were divided into
lower and upper limbs, right and left ones, the head and the
upper body. The types of injuries included fractures, non-
displaced fractures, dislocations, contusions, sprains, rup-
tures, pulls and wounds. The patients were also asked about
their marital status (single, married, divorced, widow/wid-
ower), education (primary, vocational, secondary, higher)
and income (below PLN 500, from 500 to 1000, from 1000
to 2000, above 2000 a month per family member).

The surveyed patients also provided the date and mech-
anism of the trauma from which the researcher defined the
day of the week of the trauma and its energy level. The en-
ergy of the trauma was divided into high (HET — high en-
ergy trauma), low (LET- low energy trauma) and difficult to
define. High energy was marked for patients who incurred
a trauma with a force higher than a fall from approx. 4 me-
tres (13 feet) or participated in a traffic accident in a car
moving at a speed of above 64 km/h (40 mph), a motorcycle
moving at a speed of above 32 km/h (20 mph), a bicycle
moving at a speed above 16 km/h (10 mph) and for pedestri-
ans and cyclists hit by cars and who are travelling faster than
8 km/h. Low energy was marked for patients who incurred
a trauma as a result of: a fall from a height below 4 metres,
a fall from stairs, participation in a traffic accident at speeds
lower than those for high-energy traumas and patients who
participated in a fight [17].

Traumas with unknown aetiology or difficult to classify
were marked as “difficult to define”. There were only 3 such
persons and they were excluded from the study.

Statistical analysis

Statistical analysis was performed using the SPSS Statis-
tics software, version 17.0. The following tests were used in
the study: chi-square with Yates’ correction, Kruskal-Wallis
and U Mann Whitney and the t-Student tests. The signifi-
cance level of p < 0.05 was considered to be statistically
significant.
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Results

108 persons above 65 years of age took part in the study.
The structure of the group presented in Tables 1 and 2. The
numbers of individual types of traumas and injured body
areas are presented in Figures 1 and 2.

Table 1. Distribution of the group in terms of age and body
weight

Distance Mini- Maxi-  Average Standard
mum mum deviation
Age 28.00 65.00 93.00 73.71 7.19
Weight | 64.00 41.00 105.00 | 70.37 12.92

Table 2. Statistical characteristics of the study group
(n=108)

Levels

Analyzed
feature

Frequency Percentage

of total

Energetic low energy trauma | 91 84.30
injury high energy trauma |17 15.70
Gender female 76 70.40
male 32 29.60
Marital status | single 3 2.80
married 48 44.40
widow 48 44.40
divorce 9 8.30
Education primary 26 24.10
high school 15 13.90
vocational 13 12.00
technical 26 24.10
post secondary 5 4.60
school
higher 23 21.30
Professional | pensioner 99 91.70
status employed 8.30
Wealth <500 PLN 3.70
(<135%)
500-1000 PLN 16 14.80
(135-270 %)
1000-2000 PLN 62 57.40
(270-540 %)
> 2000 PLN 26 24.10
(>5409%)
Place of village 10 9.30
residence 5000 4 3.70
city 5000-20000 1 0.90
city 20 000-50 000 | 2 1.90
city 50 000- 10 9.30
—100 000
city 100 000- 3 2.80
—200 000
city > 200 000 78 72.20

177 traumas were recorded in the analysed group of
patients. The most frequent traumas included fractures and
contusions and both lower limbs and the left upper arm
were the most frequently injured body areas.

A comparison of the energy level of the accident shows
that men more often incurred traumas during low-energy

events (p = 0.023) than during high-energy ones. Unmarried
persons (widow/widower, single, divorced) more often had
low-energy traumas than married persons (p = 0.07), border-
line significance. Upper body and left leg injuries were more
often incurred during low-energy events than high-energy
ones (p =0.01). In persons over 65 years of age, usually one
fracture occurred during a low-energy accident (p = 0.03).
In the study group, sprains occurred more often in women
than in men. The only group of subjects, in which the day of
the week may have influenced the occurrence of a trauma,
are single persons. They most often incurred traumas on
Wednesdays (p = 0.012). The results of the study show that
persons with the monthly income per family member of PLN
< 1000-2000 are less exposed to head injuries than patients
from other income groups (p = 0.01).
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Figure 1. The number of analysed traumas in patients taking
part in the study

14 (10%)

Figure 2. The number and distribution of traumas in individual
parts of the body of patients taking part in the study. (Compila-
tion based on the source: http:/linemed.pl/nhealth_guide/de-
tails/id,1437. At 13-05-2015)

The statistical analysis of BMI values did not show any
influence of this parameter on the location and type of injury
in the elderly.

The average age of persons in whom low-energy trau-
mas occurred more often was 74.3 years of age. For high-
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energy traumas, the average age of patients was 70.1 years
of age. The average weight of patients with high-energy trau-
mas was 77.9 kg + 15.0 (mean + SD).

Discussion

The high number of contusions may result from the
fact that elderly persons incurred additional contusions in
other body areas. Also, a high number of fractures in the
study group may result from the fact that patients come to
the doctor only with severe traumas and from reduced bone
mass and density, which predispose to bone traumas rather
than soft tissue injuries. A high referral level of the hospital,
where the research was conducted, is another factor that
may influence this condition. Despite the fact that the re-
sults presented are comparable with the results obtained by
Borgstedt-Risberg et al., which show that the majority of ac-
cidents occur at home or near home (80% in the 85-89 age
group). Fractures were found in 51% of patients following
a fall, contusions, such as bruises, small subcutaneous hae-
matomas and compression injuries, were found in 23% and
open wounds in 12% of the patients [17]. This confirms the
thesis that even a low-energy trauma can be very dangerous
for an elderly person. The level of danger increases propor-
tionately to the elderly person’s age [18].

Statistical analysis confirmed that the body build is not
related to the traumas incurred by elderly patients. Contem-
porary scientists from the Deakin University in Melbourne,
Australia, prove beneficial effects to obesity in elderly per-
sons. As explained by the authors of a study published in the
“American Journal of Clinical Nutrition”, persons over 65
years of age lived longer with BMI between 23 and 33. They
assumed that the ideal body weight of an elderly person can
be much higher than the weight recommended by WHO
(i.e.18.5-25). This may be very controversial as potentially,
obese people live generally shorter due to their unfitness.
Additionally, they have accidents more often and their re-
covery after a trauma is slower [19].

Zak in his studies on the potential risk of accidental
falls in elderly people writes that the frequency of falls os-
cillates around 33% among outpatients, 20% among hos-
pitalised patients and 45% among nursing home residents.
Also, 10-15% of falls, which cause severe life-threatening
trauma, must be mentioned. In his research, fractures in the
upper part of the femur are the most frequent results of falls
(50%) — his study group consisted of nursing home residents.
According to Swedish statistics, as many as 10% of falls of
elderly persons result in severe traumas, including 1-2% of
cases of the femur neck [20, 21].

The data obtained provides information on the circum-
stances of the trauma (i.e. the location, time, situation) with-
in each of the tested groups, which facilitates the develop-
ment of appropriate preventive measures. Research, which
deals with the issue of accidental falls of elderly persons and

accompanying costs of medical care incurred by the pub-
lic health care system, is still very rare in Poland; however,
further research and detailed investigation deserve special
attention [21, 22].

It is commonly thought that with the increase of trans-
ferred energy the complexity of trauma increases as well.
Our studies show that more often results for LET and HET are
fractures. The conclusion can be that not energy of trauma
but age, and therefore quality of tissue have impact on the
type of injury. The same conclusion is shown in the results
of Kodde and collaborators, examining factors affecting the
trauma in patients after fractures of the radial head [23].

Significant difference in the number of patients of low
and high energy injuries may be seen for several reasons.
One of these is the mortality rate of people experiencing
high-energy trauma.

Studies conducted by Arslan ED and co-workers show
that 78% of deaths from random injuries happen as a result
of traumas with a high energy content [24].

Another factor may be smaller mobility capacity in old-
er age which causes a reduction of exposure to potentially
high-energy incident.

As shown by research by Zak and Krekor, balanced train-
ing using various types of exercises, both conventional and
derived from the Far East performed on special platforms
reduces the risk and consequences of potential accidents
(post-fall stress) [25, 26]. The use of hip protection devices
seems to be a good preventive measure for the very common
and dangerous femur neck fracture.

The analysis of factors influencing trauma occurrence in
elderly patients is a significant factor not only for social and
ethical reasons, but also for economic reasons. Treatment of
diseases, traumas and complications after traumas generates
enormous costs. As a result, it is necessary to continue the
research on a larger number of patients.

Conclusions

The most common result of injuries among people aged
65+ admitted to the emergency department are fractures.
With age the number of low-energy trauma (LET) increases
and the number of high-energy trauma (HET) decreases. It
is necessary therefore to create an appropriate health policy
covering education for elderly people and their families in
order to prevent injuries of low energy content.

Restrictions

The study may relate only to hospitals with high referen-
tiality in big cities above 200 000 inhabitants. The sample
was collected on an arbitrary selection. Due to the lack of
own hospital statistics on the mechanism and energy con-
tent of injuries we are not able to determine the total number
of hospitalized patients in a given period.
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