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Abstract
Objective: The aim of the present study was to determine suspected events for elder
abuse, and to increase awareness of the clinicians by comparing traumatic elder abuse
and falling.
Methods: The study was conducted retrospectively on individuals older than 65 years
referred due to traumatic abuse and falling between 1 June 2014 and 30 September
2019. The patients were evaluated for age, gender, co-morbidity, trauma location,
trauma scores at referral [injury severity score (ISS), Glasgow coma scale (GCS)],
and vital parameters at referral [mean arterial pressure (MAP), and the pulse rate].
Variable distribution was evaluated by Kolmogorov-Simirnov test. Mann Whitney U
test was used for analysis of quantitative data; chi-square test was utilized for analysis
of independent qualitative data; Fischer’s test was used when chi-square conditions are
provided.
Results: The median age of the patients exposed to abuse was 73 (IQR: 11) years and
48% of these patients were male. The age median of the patients exposed to abuse was
significantly higher; frequency of female patients were significantly more (p < 0.05).
Fracture incidencewas higher in the patients who have fallen; however, soft tissue trauma
was higher in the patients who have been abused (p< 0.05). Hospitalization prevalence
of assaulted cases was higher (p < 0.05); however, mortality prevalence was similar (p
> 0.05).
Conclusion: Consequently, abuse causes severe traumas when compared with accident
and falling. The probability of abuse should be considered in elder trauma cases with
specific locations (upper limbs and face etc.).
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1. Introduction

Elder trauma cases commonly refer to emergency department,
leading to morbidity and mortality. Some of such trauma cases
occur by traffic accident and falling; however, some appear due
to abuse [1, 2]. Developments in healthcare and technology
have led prolongation of life and increase of elder population.
Such rapid increase in elder population has led an increase in
incidence of trauma and abuse [3, 4].
It was reported in some manuscripts that abuse prevalence

increases up to 20% after 2010; and 10% to 25% of such
patients were exposed to physical abuse [2, 5–8]. Several
types of elder abuse including omission, financial, physical and
sexual were identified. Some victims reported that they were
exposed to multiple forms of abuse simultaneously [9, 10].
However, the majority of the victims hide the abuse due to
causes including fear of recompense, increase of victimization,
fear of eviction and desire to protect the assaulter due to family
ties. Furthermore, problems in evaluation and reporting as a

result of pathological conditions such as dementia and stroke
lead decrease of abuse recognition. In consideration of all these
factors, reporting incidence is below 2% [2, 3].
There is limited information about diagnosis incidence of

elder abuse or on characteristics of diagnosed patients [11].
It was reported that the patients exposed to abuse referred to
emergency department due to falling [12]. Moreover, it was
stressed that such falling may be triggered by the abuser or the
individual may be pushed [12].
The cases that were assaulted by family members usually

express that they have fallen. The aim of the present study was
to determine suspicious events for elder abuse and to increase
awareness of the clinicians by comparing traumatic elder abuse
and falling.

2. Material and method

The study was conducted retrospectively on individuals older
than 65 years referred due to assault and falling between 1
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June 2014 and 30 September 2019 following approval of local
ethical committee of Abant Izzet Baysal University (Date:
21/01/2020; Decision No: 2019/248).
Among the patients older than 65 years, 11,422 were trauma

cases including 6839 cases of falling, 1497 cases of assault,
2993 cases of traffic accident and 93 cases of firearm injury.
Hospital records of 684 patients were accessed by randomly
selecting 10% of aforesaid 6839 patients referred for falling.
Ten percent (10%) of falling cases were randomly selected and
files of 684 patients were accessed. The control group con-
sisted of 671 patients because of deficient data of 13 patients.
In the review of patient records, cases over 65 years of age with
forensic reports due to assault were enrolled into the study.
Forensic and hospital records of all assault cases were accessed
and 103 cases were detected as abused. The assault cases other
than abuse as well as 2 cases of abuse with deficient data were
excluded. The basic logic on comparison of traumatic abuse
cases and falling cases over 65 years of age was the fact that
actually battered cases reported falling. The medical history,
current trauma, and previous trauma history taken from trauma
patients are evaluated in detail in emergency case setting of our
hospital. Negligence is identified as a forensic case which is
obligatory to be notified. Security forces are informed in case
of any conflicting situation after medical history taking and
physical examination of the patient; and such case is followed
as a forensic case.
The patients were evaluated for age, gender, co-morbidity,

trauma location, trauma scores at referral [injury severity score
(ISS), Glasgow coma scale (GCS)], vital parameters at referral
[mean arterial pressure (MAP), and the pulse rate].
All patients below 65 years of age, traffic accident and

firearm injury cases above 65 years of age, assault cases who
were not abused by their relatives or relative abuse could not
be excluded, and the battered cases whose data could not be
accessed from the system or patient records were excluded
from the study. Furthermore, the patients with hemorrhagic
diathesis were excluded due to possible confusion on physical
findings.
SPSS 22.0 package program was used for data analysis.

Variable distribution was evaluated by Kolmogorov-Simirnov
test. Median and interquartile range (IQR) were used for
analysis of quantitative data due to non-parametric design of
distributions; frequency and ratio were used for analysis of
qualitative data. Mann Whitney U test was used for analysis
of quantitative data; chi-square test was utilized for analysis of
independent qualitative data; Fischer’s test was used when chi-
square conditions are provided. A p value< 0.05 was accepted
as statistically significant.

3. Results

It was detected that 101 (0.002%) of 52,831 cases (0.002% of
52,831 patients over 65 years of age) referred to our emergency
department between the determined dates were elder abuse
cases. No recurrent referral was detected. The median age of
the patients exposed to abuse was 73 (IQR: 11) years and 48%
of these patients were male. The median age of the patients
referred because of falling was 71 (IQR: 9) and 62.6% of the
cases were male. The age median of the patients exposed to

abuse was significantly higher; frequency of female patients
were significantly more (p < 0.05). Co-morbidity, diabetes
mellitus (DM) incidence, cardiovascular disease frequency and
stroke frequency were significantly higher in the patients ex-
posed to abuse (p< 0.05). The injury frequency on head/neck,
face, chest, abdomen and upper limbs was higher in the abused
patients whereas the injury frequency on lower limbs was
significantly higher in those referring due to falling (p< 0.05).
Fracture incidence was higher in the patients who have fallen;
however, soft tissue traumawas higher in the patients who have
been abused (p< 0.05). ISS was higher and GCS was lower in
the abused patients (p < 0.05). There was not any difference
in terms of MAP and pulse rate between the groups (p> 0.05).
Hospitalization rate due to trauma was 21.8% and mortality
rate was 8.4%. Hospitalization rate was higher in abused
patients (p< 0.05); and therewas not any significant difference
for mortality between the groups (p > 0.05) (Table 1).
No association was detected between mortality rate and

trauma location (p> 0.05). ISSwas higher andGCSwas lower
in the patients with mortal progression (p < 0.05). There was
not any difference for pulse rate and MAP between the groups
(p > 0.05) (Table 2).

4. Discussion

Although distribution of the injuries appeared during physical
abuse of the elder has been explained, there is not any con-
vincing evidence to separate those from accidents. Because
age-induced modifications such as osteoporosis and cerebral
atrophy cause traumatic injuries like falling [3].
Cham et al. [13] reported elder abuse rate as 0.03% among

the cases referred to emergency department. A multi-centered
study conducted abroad reported such rate as 0.015% [2]. The
elder abuse rate was detected 1% in a similar study conducted
in our company [14]. The rate in our study was detected
0.002%, similar to previous studies; such rate may be asso-
ciated with negative behaviors, standards of judgement as well
as socio-economic factors that the elders are exposed in the
society.
Ozturk et al. [5] and Santos et al. [15] reported a decrease in

abuse by increase in age. Themedian age of the patients abused
was detected higher in the present study. This may be related
to slight and continuous traumatization of the patients due to
increase of dependency by ageing. The decrease of patient rate
by ageing in the literature may be associated with the decrease
in elder population.
Previous studies reported that female patients were exposed

to abuse more [2, 11, 12, 16]. However, Lachs et al. [17]
reported no difference of gender in elder abuse cases. In the
present study, female patients were exposed to abuse more.
This may be related economical dependency of women and be-
ing perceived as a burden, more dependency status of women
and longer life period of female population. We believe that
women are exposed assault more thanmen due to their physical
vulnerability.
The actual cause for elder abuse was shown to be physical

and cognitive dysfunction and co-morbid pathologies as actual
factors causing these dysfunctions [18, 19]. Evans et al. [2]
address that increased co-morbidity and dependent physical
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TABLE 1. Comparison of demographic and clinical characteristics of falling and abuse cases.
Abuse (n = 101) Falling (n = 671) p

Age, median (IQR) 73 (11) 71 (9) 0.02

Gender
Male n (%) 48 (47.5%) 420 (62.6%)

0.004
Female n (%) 53 (52.5%) 251 (37.4%)

Comorbidity

Present, n (%) 99 (98%) 606 (90.3%) 0.010
Diabetes mellitus, n (%) 61 (60.4%) 324 (48.3%) 0.023
Hypertension, n (%) 56 (55.4%) 317 (47.2%) 0.124
Cardiovascular disease, n (%) 68 (67.3%) 231 (34.4%) <0.001
Dementia/Alzheimer, n (%) 10 (9.9%) 98 (14.6%) 0.204
Stroke, n (%) 31 (30.7%) 109 (16.2%) <0.001
Osteoporosis, n (%) 17 (16.8%) 92 (13.7%) 0.401
Other, n (%) 17 (16.8%) 87 (13%) 0.289

Trauma location

Head/neck, n (%) 27 (26.7%) 62 (9.2%) <0.001
Face, n (%) 19 (18.8%) 4 (0.6%) <0.01
Chest, n (%) 6 (5.9%) 9 (1.3%) 0.002
Abdomen, n (%) 8 (7.9%) 2 (0.3%) <0.001
Upper limbs, n (%) 55 (54.5%) 272 (40.5%) 0.023
Lower limbs, n (%) 13 (12.9%) 226 (33.7%) 0.023
Vertebra, n (%) 2 (2%) 30 (4.5%) 0.242

Trauma severity
Soft tissue trauma, n (%) 52 (51.5%) 222 (33.1%) <0.001
Fracture, n (%) 19 (18.8%) 266 (39.6%) <0.001

ISS, median (IQR) 9 (8) 8 (6) 0.034
GCS, median (IQR) 15 (2) 15 (0) 0.010
Pulse (beat/min), median (IQR) 74 (22.5) 73 (14) 0.126
Mean arterial pressure (mmHg), median (IQR) 99 (19.3) 96.7 (10.3) 0.445
Hospitalization, n (%) 22 (21.8%) 32 (4.8) <0.001
Mortality, n (%) 8 (7.9%) 32 (4.8) 0.183
IQR, Interquartile range; ISS, Injury severity score; GCS, Glasgow coma scale.

TABLE 2. Comparison of mortality and clinical characteristics.
Exitus (n = 8) Alive (n = 93) p

Trauma location

Head/neck, n (%) 4 (50%) 23 (24.7%) 0.205
Face, n (%) 2 (25%) 17 (8.3%) 0.643
Chest, n (%) 1 (12.5%) 5 (5.4%) 0.399
Abdomen, n (%) 2 (25%) 17 (6.5%) 0.121
Upper limbs, n (%) 4 (50%) 51 (54.8%) >0.999
Lower limbs, n (%) 0 13 (12.9%) 0.592
Vertebra, n (%) 0 2 (2.2 %) >0.999

ISS, median (IQR) 43 (35) 9 (7) <0.001
GCS, median (IQR) 7 (3) 15 (0) <0.001
Pulse (beat/min), median (IQR) 74 (21) 73 (48) 0.584
Mean arterial pressure (mmHg), median (IQR) 89.6 (24) 99 (19.3) 0.094
ISS, Injury severity score; GCS, Glasgow coma scale.
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limitations cause the increase of abuse. It was reported that
dementia and depression specifically excite the abusers more
and they behave more aggressively [20, 21]. In the present
study, comorbidity rate was higher in the patients abused;
and DM, cardiovascular diseases (CVD) and stroke rates were
higher in the abused patients in the co-morbidity subgroup. We
believe that some causes such as bedsores, care of the diabetic
foot in DM, some stroke patients living bedridden lead these
individuals to becomemore dependent; and frequent referral to
hospital is perceived as a burden by family members causing
an increase in frequency of abuse.
Themost common geriatric trauma formwas stated as traffic

accident in the literature; and themost injured area is head/neck
with the most common diagnosis as soft tissue trauma [14, 22].
Rosen et al. [12] expressed in their study that themost common
area injured in elder abuse cases was the upper limb; injuries
of the face and upper limb should alert for any possible abuse.
Oztur et al. [5] reported the most common injuries were thorax
and head/neck in their study where abuse of the individuals
above 65 years of age. It was stated in the aforesaid study
that incidence of upper limb injury was more than lower limb.
Frazao et al. [16] and Gionda et al. [11] reported in their
studies on abused elder patients that the most common injured
area was head/neck, followed by upper limb. Santos et al.
[15] detected higher injury rates on head and neck. Murphy
et al. [3] reported that the most common trauma was detected
on upper limbs (44%) and maxillofacial area (23%) among
the elder patients abused. Trauma of head/neck, face and
upper limbs is the most common injury detected in the patient
exposed to abuse; injuries of head/neck, face, thorax, abdomen
and upper limbs were common in abused cases whereas injury
of the lower extremity was more in fallen cases. We believe
that victims of the abuse are usually slapped or hit on the face
and upper limbs are injured due to use of the arms for self-
protection. The injury rate might have increased since the
abuser increase the violence and kick the abdomen and chest.
The rate of femur neck injury might have increased on lower
limbs due to osteoporosis in falling cases.
Ozturk et al. [5] mentioned that injury of the internal organs

is frequent in abuse and simple trauma may result with severe
injuries. However, Abath et al. [23] reported that majority
of the injuries on upper limb are mild. Murphy et al. [3]
expressed that the traumas detected in elders exposed to abuse
were superficial injuries on inner sides of the arms. In the
present study, soft tissue trauma frequency was detected more
in the abused patients; and the fracture frequency was less
than those who have fallen. Furthermore, ISS was higher and
GCS scores were lower in those who were abused; however,
vital parameters did not significantly change. We believe that
since the violence is mild but persistent during abuse, the
prevalence of soft tissue trauma and fractures of small bone
is less. Majority of such mild traumas may not reflect to the
hospital and the victim is taken to the hospital when she/he is
injured severely. Therefore, lower GSC scores and higher ISS
may be explained. Furthermore, GCS may be lower due to
intracranial bleeding as a result of fragile blood vessels because
the abuser usually hit the victim on the head.
Ozturk et al. [5] reported in their study that 37.8% of the

cases of abuse over 65 years of age are treated by hospital-

ization and such rate increases in recurrent traumas. Rosen
et al. [12] detected a hospitalization rate of 8% in abuse
cases. We detected higher rates of hospitalization in victims
of abuse (abuse 21.8%, falling 4.8%). We believe that trauma
patients are usually hospitalized due to higher violence severity
in abuse cases. Since the patients referred to hospital even for
simple injuries in other trauma cases, the rate may be lower
due to discharge of the patients without severe pathology.

Higher morbidity and mortality rates in elder abuse cases
are associated with delays in detection [12]. It was previously
stated that t severity of the traumas increases as a result of
elder abuse and this may cause mortality [24]. The mortality
rate due to elder abuse was reported 6% to18.13% [6]. Kara
et al. [25] reported that 5% of the elder patients exposed to
trauma have died. Rosen et al. [12] detected a hospitalization
rate of 1% in abuse cases. Schofield et al. [26] detected a
death rate of 23.6% in elder abuse. Although the mortality
rate of the abuse victims was detected higher (7.9%) when
compared with falling, the difference was not statistically
significant. Trauma location of the patients who have died
was similar with those who survived; however, higher ISS
and lower GCS were detected in the patients who have died.
There was not any statistically significant difference between
patients survived and deceased for trauma location; however,
ISS, GCS were higher in deceased cases. We considered
that abdominal and thoracic traumas appeared on the patients
who were aggressively battered, limited physiological reserves
after hospitalization and concomitant infections may cause
death. Furthermore, the patients abused are not taken to the
hospital because of minor injuries; therefore, this may have
increased hospitalization and mortality rates. Higher GCS
scores, persistent trauma on the head and higher ISS in mortal
patients may have shown that trauma have caused irreversible
damage in mortal patients.

The most significant limitation of the present study was
data loss due to retrospective design of the study, and not
registering some cases as forensic case. Another limitation
was not excluding the actual assault cases among the patients
admitted because of falling, and lack of an exact exclusion
since some scenarios correspond to the scenario of falling.
Another limitation of this study was lower number of the cases
when compared to the control group. The basic cause for
that was the effort to detect an adequate ratio (1%/10) and
possible ignorable situations (i.e., comorbidity, the prevalence
of trauma location) in the control group while including all
cases of the patient group. However, we believe that the
importance of the difference between the case and control
groups since comparisons of the parameters were performed
according to the column ratios. One of the limitations is not
benefiting from forensic medicine department during and after
emergency clinic evaluation.

Abuse causes severe traumas when compared with accident
and falling. The probability of abuse should be considered
in elder trauma cases with specific locations (upper limbs and
face etc.).
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