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Abstract

Objectives: The aim of this study was to investigate demographic and epidemiological aspects of older
people with forensic events and to determine factors affecting in-hospital mortality in geriatric patients
with forensic trauma.

Materials and Methods: All patients aged =65 years who were admitted to the emergency department
between January 1, 2015 and January 1, 2018 and reported as a forensic case were included in the study.
The demographic data, vital and clinical findings, forensic diagnoses and in-hospital mortality statuses of
the patients were recorded. ‘Glasgow Coma Scale’ for all patients and ‘Injury Severity Score’ for patients
with forensic trauma were calculated. Characteristics of patients with in-hospital mortality and surviving
patients were compared. Also, a multivariate logistic regression analyses was used to assess the predictors
for in-hospital mortality in patients with forensic trauma.

Results: A total of 598 geriatric forensic patients were included in the analyses. The most frequent
forensic admission reason was motor vehicle collisions (n1=317, 53.01%). 3.17% (n=19) of the patients
died. The multivariate logistic regression model was formed with age, gender, Injury Severity Score,
presence of multitrauma, falling from height and ground level falls. Falling from height was found to be
the most distinctive predictor for in-hospital mortality [odds ratio: 54.628], and as age increased, mortality
increased as well.

Conclusion: The most frequent forensic event in the older people was motor vehicle collisions. In
forensic admissions, the trauma mechanism of falling from height cleatly increases in-hospital mortality
among the geriatric population.
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Oz

Amag: Calismanin amaci acil servise basvuran geriatrik yas grubu adli vakalarin demografik ve
epidemiyolojik agidan irdelenmesi ve geriatrik adli travma olgularinda hastane i¢ci mortalite izerine etki
eden faktorlerin beliflenmesidir.

Materyal ve Metot: Calismamiza, 1 Ocak 2015 ve 1 Ocak 2018 tarihleri arasinda acil setvise bagvuran ve
adli bildirim yapilan 65 yas ve tizeri tim hastalar dahil edildi. Hastalarin demografik verileri, vital ve klinik
bulgulari, adli tanilari ve hastane-i¢i mortalite durumlart kaydedildi. Calismadaki tiim hastalar icin
‘Glaskow Koma Skoru’ ve adli travmalt hastalar icin ek olarak “Yaralanma Ciddiyet Puani’ hesaplandi.
Mortal seyreden ve sag kalan hastalarin 6zellikleri karsilastirildi. Adli travmali hastalarda hastane ici
mortalite prediktdrlerini degerlendirmek icin ¢ok degiskenli lojistik regresyon analizi kullanildi.

Bulgular: Calismaya toplam 598 geriatrik adli hasta alindi. En stk adli bagvuru nedeni motorlu tasit
kazalar1 (n=317, %53,01) idi. Hastalarin %3,17'si (n=19) 6ldi. Cok degiskenli lojistik regresyon modeli
yas, cinsiyet, “Yaralanma Ciddiyet Puant’, multitravma varhigi, yiiksekten diisme ve zemin seviyesinden
disme parametreleri ile olusturuldu. Hastane ici mortaliteyi 6n gbérmede yitksekten disme en belirgin
prediktor olarak bulunurken [OR: 54,628], yas artikca mortalite artmaktayd.

Sonug: Calismamiz sonuglatina gére aktif sosyal hayata katilimt glin gectikge artan geriatrik yas grubunun
glinimiizde en sik karsilastig1 adli olay motorlu tagit kazalaridir. Ayrica, adli basvurularda, 6zellikle
yiksekten dliisme travma mekanizmasi geriatrik populasyonda hastane ici mortaliteyi belirgin sekilde
arttirmaktadir.

Anahtar Kelimeler: Acil servis, adli tip, geriatri, mortalite, travma
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Introduction

World Health Organization (WHO) emphasizes that the world population is rapidly ageing and
that this process has accelerated in the recent years compared to earlier. It is estimated that the
increase in the geriatric population will double between 2015 and 2050, and the proportion of
this age group will become more than 20%.' The most distinctive effect of this process on
healthcare systems is the increase in older patient admissions to hospitals.> Older patient groups
are evaluated as a “specialized population” in medicine due to psychosocial and physical aspects
of the ageing process. This situation forms one of the most important limitations in the
management of older people by preventing the generalization of many data in the literature
regarding this age group.’

Although forensic cases can be observed in all age groups, both physical and mental disabilities
increase the possibility of exposure in the ageing population.> Slowing of the mental processes
and decline of the extremity coordination contributes to occurrence of trauma, whereas the
decrease of self-care related to physical and psychological limitations and inability to protect
oneself can prepare the ground for abuse and poisoning.”® Moreover, comorbid diseases and
decline in the physiological reserves in older population make the reflections of forensic
processes on this patient group more complicated.”'’ Despite this, there are limited publications
in the literature regarding forensic cases in older people.3’5’10’11 Additionally, as far as we know,
there is no study evaluating factors affecting the prognosis in older population with forensic
traumas.

The aim of this study was to investigate demographic and epidemiological aspects of older people
with forensic events and to determine factors affecting in-hospital mortality in those with
forensic trauma.

Material and Methods
Study design and setting

Our study was conducted in a tertiary care emergency department (ED) with approximately
250.000 patient admissions per year. Prior to the study, the protocol was approved by the local
ethics committee (Kecioren Training and Research Hospital Ethics Committee, 2012-KAEK-
15/1673). All patients aged =65 years who were admitted to the ED between January 1, 2015 and
January 1, 2018 and reported as a forensic case were included in the study. In our country,
conditions which cause physical and mental health deterioration (firearms, explosives, penetrating
injuries, abuse, traffic accidents, assaults, falls and work accidents, drug or food associated
poisonings, burns, electric and lightning strikes, asphyxia, torture and suicide attempts) are
included in the definition of forensic events, and the healthcare professionals are obliged to
inform the nearest competent authority in accordance with the relevant legislation (Turkish Penal
Code Article: 280). The demographic data, vital and clinical findings, forensic diagnoses, and in-
hospital mortality statuses of the patients were acquired by retrospective review of the hospital
information system, patient files, and official forensic reports. Patients with missing data were
excluded from the study. In the study, ‘Glasgow Coma Scale (GCS)’ for all patients and
additionally ‘Injury Severity Score (ISS)’ for patients with forensic trauma were calculated by the
researchers. Patients with an ISS of 1-8 points were accepted as patients with minor trauma, 9—
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15 points were accepted as patients with moderate trauma, and =16 points were accepted as
patients with severe trauma.

Statistical analysis

The analysis of the data acquired throughout the study was performed by the use of IBM
SPSS16.0 (Chicago, 1L, USA) statistics program. Whether the distribution of discrete and
continuous numerical variables was compatible with the normal distribution was analyzed with
Kolmogorov—Smirnov test. Because the data were not compatible with normal distributions, they
were shown as median values, and interquartile range (IQR, 25%—75%) and the categorical
variables were shown as the number of cases and percentages (%). The categorical variables were
evaluated with Chi-square test, whereas the continuous variables were evaluated with Mann—
Whitney U test. A univariate logistic regression model was formed in order to estimate the in-
hospital mortality. After each independent variable was tested in the univariate model, statistically
significant (p<0.2) variables were included in the multivariate logistic regression model.
Multivariate regression model compatibility was evaluated using Hosmer—Lemeshow test, and the
results were accepted as statistically significant for p<<0.05.

Results

During the study period, a total number of 8463 forensic admission records were obtained with
612 (7.23%) being in the older age group. Further, 14 patients were excluded from the study
because of missing data, and a total of 598 patients were included in the study for statistical
analyses. Of these, 330 patients were men (55.18%), and median age of the all patients was 71
(IQR, 25%—75%; 68—78). The most prevalently observed comorbid disease among the patients
was hypertension (28.92%). Although the most frequent admission reason for patients with
trauma was motor vehicle collisions (MVCs), most frequent non-trauma forensic admission
reason was carbon monoxide (CO) poisoning. Additionally, 3.17% (n=19) of the patients died in
the ED or intensive care unit. Demographic data of all forensic patients were shown in Table-1.

Table 1. Demographic data of all forensic patients

Sex 7 (%)

Male 330 (55.18%)
Age median (IOR 25-75) 71 (68-78)
Comorbidity # (%)

Hypertension 173 (28.92%0)

Diabetes mellitus 100 (16.72%0)

COPD 26 (4.34%)

CAD 98 (16.38%)

Chronic kidney disease 21 (3.51%)

Others 112 (18.72%)
Vital signs median (IOR 25-75)

SBP mm/Hg 134 (120-137)

DBP mm/Hg 80 (77-83)

HR /min 75 (70-80)

RR /min 13 (12-18)

MAP mm/Hg 97.64 (93.32-100)
GCS median (min-max) 15 (3-15)
ISS median (10K 25-75) 1(1-4)
ISS groups 7 (%)

Mild 466 (91.19%)

Moderate 20 (3.91%)

Severe 25 (4.89%)
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Forensic diagnosis 7 (%) 598 (100%)
MVCs 317 (53.01%)
Assaults 127 (21.23%)
CO poisonings 58 (9.69%)
Intoxications/suicides 29 (4.84%)
Falls 42 (7.02%)
Falls from height 20 (3.34%)
Ground level falls 22 (3.67%)
Stabbing injuries 7 (1.17%)
Gunshot injuries 5 (0.83%)
Others 13 (2.17%)

Lesion locations in trauma patients 7 (%)

No lesion 221 (43.24%)
Head/neck/face 121 (23.67%)
Thorax 23 (4.50%)
Abdomen/pelvis 14 (2.73%)
Extremity 146 (28.57%)

Multitrauma 7 (%) 107 (20.93%)

Patients with life-threatening conditions 7 (%) 69 (11.53%)

In-hospital mortality 7 (%)

Survivors 579 (96.82%)
Non-survivors 19 (3.17%)

(COPD: Chronic obstructive pulmonary disease, CAD: Coronary arterial disease, SBP: Systolic blood
pressure, DBP: Diastolic blood pressure, HR: Heart rate, RR: Respiratory rate, MAP: Mean artery
pressure, GCS: Glaskow coma scale, ISS: Injury severity score, MVCs: Motor vehicle collisions, CO:
Carbon monoxide)

Although 94.73% (n=18) of the forensic patients with in-hospital mortality were trauma patients,
1 patient died due to medication consumed for suicidal purposes. The most frequent mechanism
in forensic patients with mortality secondary to trauma was falling from height (55.55%, n=10),
and this was followed by out-of-vehicle traffic accident and ground level falls. When the
characteristics of patients with in-hospital mortality and surviving patients were compared,
statistically significant differences were found for GCS, ISS,
head/thorax/abdomen/pelvis/extremity injuries, and presence of multitrauma. (Table-2).

A multivariate regression model was formed with age, gender, ISS, presence of multitrauma,
falling from height and ground level falls out of the trauma mechanisms of patients with
mortality, which were statistically significant. GCS was not included in the model because of a
statistically significant and strong correlation with ISS. The model’s fitness was evaluated using
the Hosmer—Lemeshow test (p=0.792). Falling from height was found to be the most distinctive
predictor for in-hospital mortality [odds ratio (OR), 54.628], and as age increased, mortality
increased as well. (Table-3).

Discussion

This study led to three important conclusions. Firstly, we found that MVCs formed more than
half of all forensic events in older people. Although the first reason that comes to mind is the
recent extreme increase in the ageing population, we believe that the older people today are more
active in social life compared to their peers in previous decades due to medico-social
developments. Secondly, we determined that the most frequent non-trauma mechanism in older
forensic cases was CO poisoning. This result may be a reflection of the high prevalence of CO
poisoning in Turkey, especially during winter months. Moreover, we believe that older people’s
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need for increased supervision is not adequately met in society, and this may be another factor
causing this result. Finally, we found that the most distinctive predictor for in-hospital mortality
in forensic trauma cases was the mechanism of falling from height. Considering that falling from
height is one of the high energy trauma mechanisms, this is not a surprising result. However, we
believe that the most important factor causing this result is the decrease of compensatory abilities
due to physiological regression in older people.

Table 2. Patients characteristics according to mortality in forensic trauma patients

Survivors Non-sutvivors

(n=493) (n=18) P
Age median (IOR 25-75%) 71 (68-77) 77 (68-84) 0.119
Sex 7 (%)

Male 275 (55.78%) 12 (66.66%) 0.478
SBP rmedian (IOR 25-75%) 134 (120-137) 120 (90-137) 0.148
DBP median (IOR 25-75%) 80 (77-83) 80 (40-82) 0.313
HR median (IOR 25-75%) 73 (70-80) 71 (50-80) 0.258
RR median (IQR 25-75%) 12 (12-18) 16 (8-18) 0.772
GCS* median (IOR 25-75%) 15 (10-15) 3 (3-13) <0.001
ISS median (IOR 25-75%) 1(1-4) 14 (10-21) <0.001
MAP median (IQR 25-75%) 96.62 (93-100) 93.54 (68.72-100) 0.267
Lesion locations

Head/neck/face* 110 (22.31%) 11 (61.11%)

Thorax* 15 (3.04%) 8 (44.44%) 0.004

Abdomen/pelvis* 9 (1.82%) 5 (27.77%)

Extremity* 137 (27.78%) 9 (50%)

Multitrauma* 87 (17.64%) 12 (66.66%) <0.001
Comorbidity

Hypertension* 148 (30.02%) 3 (16.66%) 0.221

Diabetes mellitus* 84 (17.3%) 2 (11.11%) 0.756

CAD* 79 (16.02%0) 1 (5.55%) 0.338

Chronic kidney disease* 17 (3.44%) 1 (5.55%) 0.483

*Fisher exact test was used.

(SBP: Systolic blood pressure, DBP: Diastolic blood pressure, HR: Heart rate, RR: Respiratory rate, GCS:
Glaskow coma scale, ISS: Injury severity score, MAP: Mean artery pressure, CAD: Coronary arterial

disease)

Ageing population ratio and average lifetime has been showing a continuous increase in the last
decades. Additionally, older people who need to completely pull away from social life at earlier
ages, now show more attendance to active life with improvements in the healthcare services and
developments in the management of chronic diseases.”'” We believe that this causes the older
population, whose ability to adapt to social life decreases, to be more frequently exposed to
forensic events that are a part of the social life compared to the past. Compatible with this
argument, it was reported in a study conducted in 2005 that 4.2% of all forensic cases were in the
older age group; this rate was found to be higher (7.23%) in our study."’ As a result of the older
people’s shift towards a more active lifestyle, the etiological reasons of both forensic cases and
traumas have shown a change through time. In previous decades, the most frequent forensic
admission and trauma reason in this age group was falling at home, whereas now-a-days, besides
falling outside of home, MVCs have reached a considerable rate varying between 25% and
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46%.>>'>Y Older adult driver ratio in deadly traffic accidents is reported as 14% in the literature."
We found the most frequent forensic admission reason as MVCs in our study. This result
supports the argument that older people are more included into the daily life process outside of
their home compared to the past. Moreover, besides the possible vision and hearing disorders of
older drivers and pedestrians, inability to appropriately show secondary reflex responses with
slowing down of mental and physical processes may be one of the other possible reasons for the
frequent exposure to MVCs.

Table 3. Multivariate regression model to predict in-hospital mortality in forensic trauma patients

Wald p value Odds Ratio (95%CI)
Age 6.165 0.013 1.136 (1.027-1.256)
Sex 0.308 0.579 1.518 (0.347-6.642)
Falls from height 25.307 <0.001 54.628 (11.495-259.61)
Ground level falls 6.730 0.009 11.239 (1.067-1.204)
ISS 16.094 <0.001 1.148 (1.807-69.91)
Mutitrauma 3.570 0.059 4.093 (0.949-17.65)

(ISS: Injury severity score)

Ageing population is not only vulnerable to trauma but also to non-trauma forensic events.*
Psychological and mental evaluation abilities of older people get disrupted due to dementia
processes and multiple chronic diseases.” In our study, we found that the most frequent reason
for non-traumatic forensic admission was poisoning. CO is seen as the most frequent poisoning
factor with a rate of 9.69%, and we believe that the most probable reason for this result is that
older patients are incapable of sensing danger or protecting themselves from danger. The
poisoning cases besides CO observed in our study may have developed due to uncontrolled use
of medication, prescribed for multiple comorbid diseases, as a result of a regression in cortical
processing. In the literature, it is reported that depression with suicidal attempts are easily
observed as a result of the decline of self-respect in older population.'>'"® The suicide attempts via
medication due to the ease of access to comorbidity medications already being used in this age
group, may be one of the possible mechanisms of poisonings besides CO. Providing supervision
to older people showing significant decline in both mental and psychological adequacy with
respect to access to medication may prevent these types of poisonings.

Older people are accepted as more fragile against similar traumas compared to young people.>'""®

Liability to orthopedic injuries due to osteoporosis, increased complication risk due to existing
comorbid diseases, delays in wound healing secondary to chronic diseases, such as diabetes
mellitus, and impaired response to trauma from the simplest to the most complex one due to
physiological reserves assumed to decrease in different amounts with age, have been reported as
mortality and morbidity reasons in the literature.”" In the study by Ferrera et al. ISS, GCS,
existence of shock or sepsis, and head trauma have been reported as mortality indicators."”
Giannoudis et al. associated development of medical complications, severe head-neck injury, and
advanced age (>75 years) with poor prognosis.”’ Cevik et al. reported ISS, the existence of head
trauma and abdominopelvic trauma as important in-hospital mortality predictors.” In our study,
we found a significant difference between older patients with and without mortality for GCS, ISS,
head trauma, trauma to three body cavities (thorax, abdomen, and pelvis), and extremity trauma
along with the existence of multi-trauma. The most important parameter we determined in
predicting in-hospital mortality for this age group was falling from height. It is an expected result
for older patients who can have severe problems during posttraumatic processes, even with
minor traumas affecting a small part of the body, to be affected at a lethal level by a high energy
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trauma pattern that may affect all organ systems. However, we believe that the key here is
disruption of compensation mechanisms by physiological regression and the resulting inadequate
systemic response given to trauma by ageing.

Comorbidity generates an important obstacle in all medical fields for the ageing population.’
However, in the literature, contradictory results have been reported regarding the effects of
comorbid diseases on mortality in older trauma cases. In some studies, it is emphasized that
preexisting comorbidities have no distinctive effect on the course of this patient group, whereas
in other studies, it is stated that they accompany increased mortality in injuries with minor-to-
moderate severity.”*** In the study by Clement et al., it was reported that comorbidity increases
the risk of death after minor trauma by 5.5 times in patients aged >50 years.” In our study
population, we found that the comorbid diseases (hypertension, diabetes mellitus, coronary artery
diseases, and chronic kidney failure) did not have a significant contribution to in-hospital
mortality. These varying results in the literature may be due to the fact that older patients with
comorbidity have varying physiological reserves independent from their age and care status.
Similarly, the fact that the study populations have different severity or stages of comorbid
diseases can be shown as another possible reason.

Our study has some limitations. Firstly, because it is a single-center study, our results cannot be
generalized to all centers. Secondly, due to its retrospective nature, incomplete and wrong data in
the hospital information system may have affected the study results. Because of the same reason,
we also could not reach all the parameters for trauma scores except ‘ISS’. Additionally, doctors
usually provide a forensic report after a forensic statement. Hence, the patients may have
provided wrong information on purpose or unintentionally, and therefore, there may be missing
ot extra forensic records. Finally, we believe that having a small number of patients with
mortality for medical and traumatic reasons is the main limitation of our study. This may have
affected our results especially the ones of logistic regression.

In conclusion, we determined that the most frequently encountered forensic event by older
people, whose involvement in the daily life is increasing day-by-day, was MVCs. In forensic
admissions, the trauma mechanism of falling from height clearly increases in-hospital mortality
among older adults. In view of these results, consideration of increased supervision needs of
ageing population may be effective in prevention of forensic cases and consideration of increased
care needs may be effective in prevention of poor prognosis.

Declaration of conflicting interests: The authors declared no potential conflicts of interest
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