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Introduction 
 
Violence against older adults is a global public 
health issue (1) that results in serious conse-
quences for the victims, including increased risk 

of morbidity, mortality, and hospitalization (2,3). 
A review study from 52 studies conducted in 28 
countries revealed that the prevalence rate for 
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overall elder abuse was 15.7% (4). However, 
these rates are likely to be underestimated, be-
cause elder abuse is often carried out by caregiv-
ers at home or nursing home, and only a part of 
them get reported. 
With the increasing proportion of ageing adults 
in the society, the social roles and activities of 
older adults are changing. The proportion of el-
derly couples who living alone has been steadily 
increasing, and their Activities of Daily Living 
and Instrumental Activities of Daily Living have 
steadily increased as well, which reflects an in-
crease in the physical function status and inde-
pendence (5). However, the elderly remain vul-
nerable to all injuries, including violence. As vio-
lence occurs in interpersonal and social relations, 
we hypothesized that the social structure and 
physical and social changes in the older adults are 
related to the pattern and clinical course of vio-
lent injuries. 
This study was conducted to examine the charac-
teristics of elderly patients who were admitted to 
the emergency department (ED) due to violent 
injuries and to comparatively evaluate the charac-
teristics with those of middle-aged adults with 
similar injuries. 

 
Methods 
 
Study setting and participants 
This study included older adult patients (age ≥65 
years) who presented to the ED with interper-
sonal violence injuries between January and De-
cember 2017 at six university hospitals in the 
metropolitan area of Korea. Based on the Life 
Course Perspective, middle-aged adults (age 45–
64 years) with similar presentation were included 
as a control group (6).  
 
Data collection 
Information on the study participants was ex-
tracted from the database of the National Emer-
gency Department Information System (NEDIS) 
of South Korea, which is a national government 
system that has been in operation since 2003 and 
collects data from more than 150 Korean emer-

gency centers. The following NEDIS data varia-
bles obtained from the ED visits of participants 
were analyzed: age, sex, mode of arrival, initial 
vital signs, initial mental status, Acuity Triage 
Scale, main department for treatment, intention-
ality of injury, injury date and time, and disposi-
tion (7). Korean Triage and Acuity Scale was ap-
plied for the Acuity Triage Scale, that is consists 
of a five-level system based on the Canadian Tri-
age and Acuity Scale (8). The intentionality of 
injury is divided into non-intentional injury, self-
inflicted injury, and violence injury. Among them, 
patients corresponding to violence injury were 
extracted. The elderly patients with violent inju-
ries were first selected as a case group. In the 
middle-aged patient group, patients with violent 
injury were defined as the control group and se-
lected by 1:2 matching with the case subjects on 
the basis of hospital and sex. 
After extracting the patient data from the NEDIS 
database, emergency physicians with more than 
10 years’ of experience in the ED reviewed the 
patients’ electronic medical records (EMR) to 
identify the patient’s clinical characteristics. 
Moreover, other variables, including medical his-
tory, perpetrator, injury mechanism, injury place, 
activities when injured, alcohol-related injury, in-
jured body parts, and final diagnosis, were as-
sessed.  
 
Variables 
Perpetrators were classified as strangers, family, 
and persons within social relationships, and the 
injury mechanism was classified as struck by per-
son or object, fall, firearm/cut/stabbing, and 
others. The injury places were divided into 
households, roads and transportation facilities, 
commercial facilities, and others. Activities dur-
ing the injuries were categorized into daily life, 
leisure, work, and others. An alcohol-related inju-
ry was defined as one that occurred when the 
perpetrator or victim was consuming alcohol. 
The final diagnosis reflects the most severe injury 
according to the International Classification of 
Diseases 10th Revision (ICD-10) code and a re-
view of the injury narratives. The injured site 
(body part) and injury type were classified by the 
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final diagnosis. The injured anatomical sites were 
categorized into the head and neck (including the 
face), torso (including the thorax, abdomen, back, 
pelvis, and genitals), upper extremity (including 
the shoulders, upper arms, elbows, forearms, 
wrists, and hands), and lower extremity (hips, 
thighs, knees, lower legs, ankles and feet). The 
injury types were divided into contusion, open 
wound, fracture/dislocation, sprain/strain, inter-
nal hemorrhage, and others. 
 
Statistical analysis 
All statistical analyses were performed using IBM 
SPSS version 25.0 (IBM Corp., Armonk, NY, 
USA). Continuous variables are presented as me-
dians with interquartile ranges, and categorical 
variables were presented as frequencies with pro-
portions (%). We have presented descriptive sta-
tistics for the numbers and percentages of the 
study population. The chi-square test was used 
for between-group comparisons among the cate-

gorical variables. Statistical significance was set at 
a P-value less than 0.05. 
 
Ethics statement 
This study was approved by the institutional re-
view boards of each hospital (Approval number: 
HDT 2018-07-016), and the need for patient in-
formed consent was waived. 
 

Results 
 
A total of 316,944 patients presented to the six 
EDs in 2017. Of these, 89,178 (28.1%) had trau-
matic injuries; there were 9,307 (10.4%) and 
20,340 (22.8%) patients in the ≥65 and 45–64 
years study groups, respectively. The proportion 
of violent injuries in the ≥65-year and 45–64-
years groups was 1.6% and 4.5%, respectively. 
The details of selecting the cases is presented in 
Fig. 1. 

 

 
 

Fig. 1: Flow chart depicting enrolment of study participants 
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Overall characteristics of elderly patients 
with physical abuse 
Table 1 shows the general characteristics of the 
elderly and the middle-aged study groups. The 
median age of both groups was 70 and 54 years, 
respectively, and the proportion of men in both 
groups was high (65.2% and 61.6%, respectively). 
A higher proportion of the elderly group had pa-
tients with hypertension and diabetes, whereas 
the rate of malignancy in the younger group was 
higher, although these were not statistically sig-

nificant differences. Among the initial vital signs, 
systolic blood pressure was high in the elderly 
group, although there was no clinical significance 
due to the more frequent incidence of hyperten-
sion in the elderly group. With regard to the Tri-
age Acuity Scale, Level 4, which indicates semi-
urgent need for care, accounted for approximate-
ly 60%. After treatment, 81.6% and 74.7% of 
both groups were discharged normally, and the 
rate of discharge against medical advice was high-
er in the middle-aged adult group. 

 
 

Table 1: Baseline characteristics of elderly patients with physical abuse 
 

 Variables Total Elderly adults  
N=136 

Middle-aged 
adults 
N=245 

P-
value 

Sex, male 237 (62.2) 86 (63.2) 151 (61.6) 0.83 
Age (median, IOR) 58 (51-67) 70 (67-75) 53 (48-57) <0.01 
Medical disease 144 (37.8) 75 (55.1) 69 (28.2) <0.01 
  Hypertension 70 (18.4) 42 (30.9) 28 (11.4) <0.01 
  Diabetes 36 (9.4) 16 (11.8) 20 (8.2) 0.28 
  Heart disease 11 (2.9) 9 (6.6) 2 (0.8) <0.01 
  Malignancy 10 (2.6) 2 (1.5) 8 (3.3) 0.51 
  Psychiatric disease 16 (4.2) 8 (5.9) 8 (3.3) 0.29 
Mode of arrival    0.82 
 Emergency vehicle 243 (63.8) 89 (65.4) 154 (62.9)  
 Private transport 134 (35.2) 46 (33.8) 88 (35.9)  
 Police car 4 (1.0) 1 (0.7) 3 (1.2)  
Initial vital signs (median, IOR)     
  Systolic blood pressure 
(mmHg) 

138 (120–150) 140 (120–151) 130 (120–150) 0.01 

  Diastolic blood pressure 
(mmHg) 

80 (70–90) 80 (70–90) 80 (70–90) 0.61 

  Pulse rate (beats/min) 88 (80–99) 86 (78–96) 90 (80–100.5) 0.13 
  Respiratory rate (cycles/min) 20 (20–20) 20 (18–20) 20 (20–20) 0.23 

  Body temperature (℃) 36.5 (36.2–36.8) 36.5 (36.2–36.7) 36.5 (36.2–36.9) 0.85 

  SpO2 (%) 98 (97–99) 98 (97–99) 98 (97–99) 0.97 
Initial mental status     
  Alert 370 (97.1) 132 (97.1) 238 (97.1) 0.38 
  Verbal 6 (1.6) 1 (0.7) 5 (2.0)  
  Pain 4 (1.0) 2 (1.5) 2 (0.8)  
  Unresponsive 1 (0.3) 1 (0.7) 0 (0.0)  
Triage Acuity Scale    0.33 

Level 1 2 (0.5) 2 (1.5) 0 (0.0)  
Level 2 9 (2.4) 3 (2.2) 6 (2.4)  
Level 3 111 (29.1) 43 (31.6) 68 (27.8)  
Level 4 229 (60.1) 79 (58.1) 150 (61.2)  
Level 5 30 (7.9) 9 (6.6) 21 (8.6)  
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Main department for treatment    0.21 
  ED  223 (61.2) 75 (57.4) 155 (63.3)  
  Plastic surgery 70 (18.4) 21 (15.4) 49 (20.0)  
  Orthopedic surgery 25 (6.6) 11 (8.1) 14 (5.7)  
  Ophthalmology 21 (5.5) 11 (8.1) 10 (4.1)  
  Neurosurgery 13 (3.4) 5 (5.7) 8 (3.3)  
  Others 19 (5.0) 10 (7.4) 9 (3.7)  
Disposition in ED    0.23 
  Treated and released 294 (77.2) 111 (81.6) 183 (74.7)  
  Admitted to general ward 25 (6.6) 10 (7.4) 15 (6.1)  
  Admitted to intensive care unit 5 (1.3) 2 (1.5) 3 (1.2)  
  Transferred to another hospital 2 (0.5) 1 (0.7) 1 (0.4)  
  Discharge against medical ad-
vice 

55 (14.4) 12 (8.8) 43 (17.6)  

Outcome after hospitalization    0.33 
  Treated and released 26 (86.7) 9 (75.0) 17 (94.4)  
  Transferred to another hospital 2 (6.7) 1 (8.3) 1 (5.6)  
  Discharge against medical ad-
vice 

1 (3.3) 1 (8.3) 0 (0.0)  

  Death 1 (3.3) 1 (8.3) 0 (0.0)  

IQR, interquartile range; SpO2, oxygen saturation in the blood; ED, emergency department 
 
 
Injury characteristics of elderly patients with 
physical abuse 
Violence from strangers was the commonest 
cause of injury in the elderly and middle-aged 
adult groups (51% and 41.2%, respectively). In 
both groups, being struck by a person or object 
was the commonest injury mechanism in both 
groups (80.1% and 86.1% in the elderly and mid-
dle-aged adult groups, respectively), although the 
incidence of fall-related injury was significantly 
higher in the elderly (12.5% vs 3.7%) (Table 2). 
The most frequent location of injury was the 
home for the elderly (41.6%) and commercial 
facilities for the middle-aged adults (40.8%). Vio-
lent injuries occurred more frequently on roads 
and in traffic facilities in the elderly group 
(22.1%). In the elderly, the most frequent injuries 
were from 6 pm to midnight, followed by noon 
to 6 pm and 6 am to noon. However, there was 
no difference in the injuries by the day of the 
week. 
The main activities at the time of injury were un-
dertaken in the course of daily life and leisure life 
in both groups. In the elderly, occupational injury 

accounted for 16.9% or all injuries, which was 
about three times higher than that in the middle-
aged adult group. Alcohol-related injury rates 
were lower in the elderly than in the middle-aged 
adults (45.1% vs 73.2%). The site of injury did 
not differ for the two groups, although the elder-
ly participants had a significantly higher incidence 
of multiple injuries. 
Head and neck injuries were the commonest sites 
of injury in both groups. In the elderly group, 
multiple injuries were about 1.5 times more 
common than in the middle-aged adult group. 
The most frequent diagnosis was contusions, fol-
lowed by open wounds and fracture/dislocation, 
and there was no significant between-group dif-
ference. 
Information of the perpetrator, injury location, 
activities when injured, and alcohol-related injury 
were insufficient and 108, 174 116, and 168 were 
excluded from the analysis, respectively. 
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Table 2: Injury characteristics of elderly patients with physical abuse 
 Variables Elderly 

adults 
N=136 

Middle-aged 
adults 
N=245 

χ2 P-value 

Perpetrator*   2.61 0.27 

  Stranger 49 (51.0) 73 (41.2)   

  Family  24 (25.0) 49 (27.7)   

  Persons within social relation-
ships 

23 (24.0) 55 (31.1)   

Mechanism of injury   12.03 0.01 

  Struck by person or object 109 (80.1) 211 (86.1)   

  Fall 17 (12.5) 9 (3.7)   

  Firearm/cut/stabbing 8 (5.9) 23 (9.4)   

  Others 2 (1.5) 2 (0.8)   
Injury location*   10.89 0.01 

  Home 32 (41.6) 52 (40.0)   

  Road and traffic facilities 17 (22.1) 17 (13.1)   

  Commercial facilities 17 (22.1) 53 (40.8)   

  Others  11 (14.3) 8 (6.2)   

Injury day of the week   0.29 0.59 

  Monday–Friday 92 (67.6) 159 (64.9)   

  Saturday and Sunday 44 (32.4) 86 (35.1)   

Time of injury   12.76 0.01 

  0–6 16 (12.6) 58 (26.1)   

  6–12 19 (15.0) 26 (11.7)   

  12–18 35 (27.6) 36 (16.2)   

  18–24 57 (44.9) 102 (45.9)   

Activities when injured*   11.32 0.01 

  Daily life 43 (48.3) 87 (49.4)   

  Leisure 29 (32.6) 78 (44.3)   

  Work 15 (16.9) 10 (5.7)   

  Others 2 (2.2) 1 (0.6)   

Alcohol-related injury* 32 (45.1) 104 (73.2) 16.27 0.00 

Body parts affected   1.72 0.63 

  Head and neck 96 (70.6) 176 (71.8)   

  Torso 23 (16.9) 32 (13.1)   

  Upper extremity 13 (9.6) 31 (12.7)   

  Lower extremity 4 (2.9) 6 (2.4)   

Number of injured sites   10.30 <0.01 

  Single lesion 80 (58.8) 183 (74.7)   

  Multiple lesions 56 (41.2) 62 (25.3)   

Diagnosis   4.99 0.42 

  Contusion 61 (44.9) 95 (38.8)   

  Open wound 37 (27.2) 94 (38.4)   

  Fracture/dislocation 29 (21.3) 41 (16.7)   

  Sprain/strain 3 (2.2) 5 (2.0)   

  Internal hemorrhage 3 (2.2) 5 (2.0)   

  Others 3 (2.2) 5 (2.0)   

 
* 108, 174 116, and 168 were excluded from the analysis, respectively due to insufficient information 
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Discussion 
 
This study reveals the clinical characteristics as-
sociated with traumatic injuries sustained by 
physical violence against elderly patients who vis-
ited the ED. We found no differences in the per-
petrator, the body part that was affected, and the 
diagnosis between the elderly and the middle-
aged adult group. However, the elderly group 
suffered more violence by falls, at road and traf-
fic facilities, during work, and multiple injuries. 
Between 2019 and 2030, it is estimated that the 
number of persons in the ≥60 years age group 
will grow by 38%, from 1 to 1.4 billion, outnum-
bering the youth globally (9). As the elderly popu-
lation increases, the rate of violence against them 
continues to increase even faster. A report esti-
mates that the rate of nonfatal assaults against 
men aged 60 or older increased by 75.4% be-
tween 2002 and 2016, whereas the rate of nonfa-
tal assaults against women in the same age group 
increased by 35.4% from 2007 to 2016 (10). 
The risk of violent injuries depends on the pro-
gress of social relations, as well as the physical 
and mental personal factors. Based on a model, 
which presented that the risk of violence occurs 
over the course of the entire life time, and not in 
some specific age groups, the violent injuries of 
the elderly were compared with those of the 45–
64 year group, which is the age range immediately 
before the age cutoff for the older adult group. 
This life-course approach is aimed at increasing 
the effectiveness of interventions throughout a 
person’s life for which a fundamental factor is 
the recognition of the importance of the envi-
ronment and ecological contexts (6,11). 
In this study population, compared with middle-
aged adults, there was no difference in the elderly 
group with regard to physical violence, except for 
the high rate of medical illness, especially hyper-
tension. Because incidence of hypertension is 
greatest among older adults (12), a high rate of 
hypertension and high systolic blood pressure 
was noted in the older adult patients with violent 
injuries. With regard to the clinical features, there 
was no difference in the initial severity, con-

sciousness, body part affected, and diagnosis in 
the different age groups. The disposition in the 
ER and outcome after hospitalization showed no 
statistically significant differences by the age 
group. This is in contrast to a study which re-
ported a higher rate of morbidity and mortality in 
the elderly (2). 
The injury characteristics in the elderly were dif-
ferent from those in the middle-aged participants. 
The proportion of falls as the injury mechanism 
was relatively high, and falls are the leading cause 
of injury-related visits to the ED in the United 
States, and the primary etiology of unintentional 
deaths in persons older than 65 years (13). Be-
cause of postural hypotension, impairment in 
balance, and impairment in leg or arm muscle 
strength or range of motion, the risk of falls is 
high in the elderly (14). However, in countries 
where gun ownership is legal, firearms were re-
ported to be the commonest weapons used in 
homicides (42.2%) (10). It was confirmed that 
social regulation influenced the mechanism of 
injury.  
The most significant finding of this study is that 
the proportion of violence in the workforce 
among the elderly is high. This is assumed to be a 
reason for the low alcohol-related injury in the 
elderly group. It is generally known that there are 
more frequent work-related injuries at a young 
age because younger workers are more likely to 
work in more hazardous jobs (15). As many 
workers extend their working life beyond the 
normal retirement age (16), the interest in the 
consequences of injury among older workers has 
grown (17). The WHO has recommended the 
maintenance of social relationships and economic 
independence of the elderly as an intervention to 
reduce violent injuries (18). However, individual 
capabilities such as low physical capacity, hearing 
loss and cognitive function impairment, and 
workplace factors such as fatigue, work stress, 
overtime, and shift work, affect the risk of injury 
to the elderly (19). Of the 15 cases of work-
related injury in the elderly that were identified in 
this study, seven were among taxi or bus drivers, 
and all were injured by strangers. Four were in-
jured by a drunk customer or a customer who 
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could not confirm whether to drink at a com-
mercial facility. Two victims were injured while 
working on the apartment security, and the per-
petrator was in a non-drinking state. Work-
related violence can affect mental health and 
physical disability, resulting in significant eco-
nomic and social costs for employees, families, 
organizations, and the overall community. 
This study had several limitations. First a major 
limitation was its retrospective design. Because of 
legal issues associated with crimes, the patients 
were reluctant to report violence. Experienced 
experts reviewed the EMR, but information 
about the perpetrator or the possibility of habitu-
al abuse is insufficient or missing. Second, this 
study used a multicenter design in a metropolitan 
area of South Korea and, therefore, selection bias 
may have occurred and the prevalence could not 
be ascertained. Therefore, the extent of the trau-
matic injury was replaced by a ratio based on 
comparison with other injuries. Third, only phys-
ical injuries could be identified because only pa-
tients who visited the ED were the focus of this 
study. Other types of psychological, emotional, 
financial violence, or neglect were not covered in 
this study. 
 

Conclusion 
 
Increased social activity and participation in eco-
nomic activities by older adults can reduce do-
mestic violence, neglect, and financial abuse. 
However, we found that the elderly were likely to 
be injured by falls because of physiological fac-
tors and the risk for violence in the workplace, 
which increased accordingly with the increase in 
the non-standard work of the elderly after retire-
ment. Thus, workplace violence needs to be ad-
dressed by an institutional prevention policy as it 
appears to be a new risk factor for elder abuse. 
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