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Abstract

Background—The Injury Severity Score (ISS) is an assessment of anatomical threat to life, but
does not correlate with severity perceived by the patient. The purpose of this study was to assess
how and why patients assign perceived injury severity.

Methods—One hundred twenty consecutive patients were asked “Would you say your injury is
mild, moderate, severe or very severe?” and “Why do you rate your injury that way?”
Explanations were categorized and compared by age, perceived injury severity, and injury
mechanism. Categories were pain, injury assessment, injury description, and all others. The two
age groups used were <55 and =55 years old. Perceived injury severity and 1SS were given a 1 to 4
value, and a difference score was generated. The data were analyzed with Wilcoxon Rank-Sum,
Spearman’s correlation coefficient, and Mantel-Haenszel tests.

Results—The ISS was not significantly correlated with perceived injury severity scores (2
=0.177, p=0.0535, Spearman’s correlation), and most patients reported a higher injury severity.
The difference between perceived severity and 1SS was statistically significant (p<0.001,
Wilcoxon Rank Sum). Patients with penetrating injuries significantly overestimated their injury
severity (p=0.014, Wilcoxon Rank Sum). Patients with mild and moderate injuries gave more
assessment explanations, whereas patients with severe or very severe injuries gave more
description explanations (p=0.0220, Mantel-Haenszel).

Conclusions—~Patients based perceived severity on their injuries, but it did not correlate with
ISS, likely because ISS considers injuries graded events, while the patient considers them all or
none events.
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INTRODUCTION

The care of trauma patients has advanced greatly over the last 100 years. Warfare brought

many achievements to our modern trauma system. The importance of timely care led to
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strategically placed hospitals and quicker transport. Anesthesia and antibiotics were
discovered, surgical wound repair was advanced, and communication systems progressed.
These innovations improved outcomes and saved lives that were previously lost (13-15).

Even with the remarkable strides made in trauma care, survivors do not always recover as
expected. Trauma patients still suffer some physical and psychological disabilities from 6
months to 5 years post-injury (2, 4, 6-8, 10-12, 20, 22, 23). What factors determine recovery
and whether a patient’s recovery trajectory can be predicted are current areas of active
research.

The Injury Severity Score (ISS) is a numerical summary of the trauma patient’s anatomical
injuries and acute threat to life. It was designed to predict mortality from trauma and to
evaluate the quality of emergency care provided (9). The literature provides conflicting
views on the relationship of the ISS to Health Related Quality of Life (HRQoL) and
recovery (1, 6, 10, 12). Recent evidence suggests that it is the patient’s perceived injury
severity, rather than the ISS, that is related to post-injury HRQoL (1). Interestingly, ISS is
not related to patient’s perceived injury severity. To our knowledge, no previous study has
explored the reasons behind why patients perceive how severely they are injured.

Elderly patients have poorer outcomes after injury when compared to younger patients. This
is in part due to the presence of comorbidities and less physiological reserve, unlike younger
patients (17-19, 21). In addition, studies suggest that elderly patients do not experience pain
like younger patients, with the elderly having impaired pain perception and reporting less
acute pain (3, 5, 16). Perceived injury severity may be influenced by the perception of pain
as well as the presence of comorbid diseases.

The purpose of our study was to: 1) explore the relationship between the ISS and the
patient’s perceived injury severity score; 2) to investigate how patients assign their injury
severity score; 3) to determine if older patients perceive injury differently compared to
younger patients; and 4) to explore any differences in perceived injury severity with
mechanism of injury. We hypothesized that patients > 55 years-old would underestimate the
severity of their injury, and all other aims were exploratory.

PARTICIPANTS AND METHODS

One hundred twenty consecutive trauma patients admitted to a Level | trauma center
participated. Patients were excluded if they were in the ICU, non-English speaking, had
symptoms of a traumatic brain injury, <18 years-old, or had a history of belligerent behavior
towards other hospital staff.

Consent was obtained and patients were asked “Would you say your injury is mild,
moderate, severe, or very severe?” and “Why do you rate your injury that way?” Perceived
injury severity was reported as 1-4, where 1=mild, 2=moderate, 3=severe, and 4=very
severe. The ISS, mechanism of injury, age, and sex were abstracted from the trauma registry.
An ISS of <9 defined a mild injury, 1SS of 9-15 a moderate injury, 16-25 a severe injury, and
an ISS of >25 a very severe injury (1). The ISS was then converted to a 1-4 scale.
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Based on grounded theory analysis, explanations for the perceived injury severity rating
were examined for the theme of a participant’s statement, and then placed into one of seven
categories that were determined after analysis of the first week of responses: pain (degree),
assessment of injury (present or possible implications of injury according to the patient),
description of injury (statement of the specific physical injury by the patient), impact on
future, emotional reactions, medical care needed, and unsure.

This study was approved by the Institutional Review Board at the Medical College of
Wisconsin.

Statistical Analysis

RESULTS

Data were analyzed using SAS version 9.2 (The SAS Institute, Cary, NC) and SPSS
(\Version 19, SPSS, Chicago, IL). Frequency counts and descriptive statistics were used to
report demographics, injury characteristics, and explanations of perceived severity ratings.
The ISS for each patient was subtracted from their perceived injury severity, which led to
values between -3 and +3. This difference in severity was then analyzed using the Wilcoxon
Rank-Sum test. The association between perceived injury severity and ISS was analyzed
using Spearman’s correlation coefficient. The Wilcoxon Rank-Sum test was used to test the
dependence of perceived severity on age and mechanism of injury. The Exact Pearson test
was used to test the dependence of the categorical explanations on age and mechanism of
injury. The Mantel Haenszel test was used to compare categories of explanations with
perceived injury severity.

One hundred twenty consecutive trauma patients completed the questionnaire during the
three-month study period, a response rate of 85%. Seventy-three percent of the 120 patients
were male. The mean age for patients <55 (n=81) was 35.3 + 10.6 years, and the mean age
for patients =55 (n=39) was 68.8 + 11.3 years [t (df) = 70.6, p=0.000]. Seventy percent of
the patients described themselves as Caucasian, 22.5% as African American and 5.8% as
Hispanic. 84.2% of the injuries were blunt and 15.8% were penetrating.

The most common mechanisms of injury in both age groups were motor vehicle crashes,
falls, and motorcycle crashes (table 1). “Accident” included industrial injuries and a water-
ski injury. Gun shot wounds and stab wounds were found only in patients less than 55 years
old. Bicycle crashes and motor vehicle vs. pedestrian crashes were more prevalent in
patients aged 55 and older.

Perceived Injury Severity and ISS

The mean ISS was 10.7 + 6.3 for patients under 55 years old and 11.7 £ 1.2 for patients aged
55 and older [t (df) =79.6, p=0.398]. Thirty percent of all patients had a mild ISS, 45% had a
moderate ISS, 23% had a severe ISS, and 3% had a very severe ISS. Eleven percent of all
participants reported a mild perceived injury severity score, 22% reported moderate, 47%
reported severe, and 21% reported a very severe perceived injury severity score (figure 1).
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In patients less than 55, 13.6% reported a mild injury, 19.8% reported moderate, 46.9%
reported severe, and 19.8% reported a very severe injury. In patients =55, 5.1% reported a
mild injury, 25.6% reported a moderate injury, 43.6% reported a severe injury, and 25.6%
reported a very severe injury. There was not a significant difference in perceived injury
severity for patients <55 versus participants =55 years old [Wilcoxon Rank-Sum (df) = 1,
p=0.7856]. Frequency statistics show that patients <55 reported severe injuries most often,
whereas patients =55 reported severe most often, but had more moderate and very severe
perceived injury severities, as well as fewer mild perceived injury ratings (figure 2).

Sixty-eight percent of patients reported an injury severity greater than the 1SS, 20.8% of all
patients reported a perceived injury severity equal to the ISS, and 11.7% reported an injury
severity less than their ISS. There was a significant difference between the perceived injury
severity and the ISS (Wilcoxon Rank-Sum, p<0.001). Furthermore, there was not a
significant correlation between ISS and perceived severity [Spearman’s correlation
coefficient (df) = 6, r2=0.17670, p=0.0535]. Patients with penetrating injuries were more
likely to overestimate their injury severity [Wilcoxon Rank-Sum (df) = 1, p=0.0139, table 2].

Explanations for Perceived Injury Severity

Patients’ explanations fit into seven categories. The first category was pain, which was based
on the degree of pain patients felt. The second category was assessment of injury, which
encompassed interpretations of the injury severity or consequences the traumatic event could
have had on their mortality in the acute setting (i.e. “Because it could have been life
threatening,” or “Because | can’t walk.”). The third category was description of injury,
which included answers in which patients restated their injuries as they understood them (i.e.
“I have 6 broken ribs and a punctured lung.”). The last four categories were emotional
reactions to the injury, medical care needed (amount, or of a quality that was extensive or
invasive), future implications because of the injury, and unsure.

All patients had the same basic trend for their explanations, in that assessment and
description reasons were most frequently cited. Patients <55 responded with assessment of
injury responses (40%), then description responses (28%), all others category responses
(19%), and pain responses least often (14%). Patients =55 gave slightly more description
responses (36%), then assessment responses (33%), pain responses (23%), and all others
explanations least often (8%). Category explanations did not differ significantly by age
[Exact Pearson (df) = 3, p=0.2377, table 3].

Patients with mild injuries most often gave assessment explanations, 62%. Moderate injuries
were also most represented in the assessment category (69%). Patients with severe injuries
more often gave a description of injury explanation, 43%. \ery severe injuries followed
severe injuries, having description of injury as the most often explanation (46%). Of all
patients with mild injuries, none gave description explanations for their perceived injury
severity ratings (Mantel-Haenszel, p=0.0220, figure 3).

Participants that underestimated injury severity most frequently reported pain explanations
(35.7%) and assessment responses (50%). Patients with a perceived injury severity score
equal to the ISS reported assessment explanations most often (40%), with description

J Surg Res. Author manuscript; available in PMC 2016 May 26.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Geiger et al.

Page 5

reasons close behind (36%). Participants that overestimated their injury severity reported
assessment (34.6%) and description (32.1%) explanations most frequently; they also
reported the majority of explanations in the all others category (table 4).

Pain was reported most frequently in bicycle crashes (33.3%), falls (30.4%) and gun shot
wounds (30.0%). Assessment explanations were reported most frequently in motorcycle
crashes (58.3%), stab wounds (55.6%), all others (40.0%), and falls (30.4%). Description
explanations were reported most frequently in gun shot wounds (50.0%), motor vehicle
crashes (42.4%), all others (33.3%), and falls (26.1%). Category responses were not
statistically significant in their associations with mechanism of injury [Exact Pearson (df) =
3, p=0.7923, table 5].

CONCLUSIONS

ISS was shown by multiple statistical methods to lack correlation with perceived injury
severity scores reported by the patient, supporting our previous work (1). Results confirmed
that patients most often overestimated the severity of their injury, which was statistically
significant for patients with penetrating injuries.

Patients based their perceived injury severity on assessments of their injury, descriptions of
their injury, or the amount of pain they were in because of their injury. Assessment
responses were reported more often with mild and moderate injuries. Patients with severe
and very severe injuries gave description explanations most often. The explanations for the
perceived severity scores did not differ significantly by age or mechanism of injury. Despite
the fact that participants based severity on descriptions of their injury, perceived severity
lacked correlation with the ISS, which is also based on injury description. This may be due
to the fact that the 1SS encompasses categories of severity within each body region, while
the patients related their perception as a binary event (injury present or absent).

When comparing the difference between perceived injury severity and the ISS, assessment
and description explanations were the most frequent responses. It is surprising that patients
who underestimated their injury reported pain explanations more frequently than accurate
estimators and over-estimators. Under-estimators also reported more assessment
explanations, which is likely because many of these responses were “Because it [their
injury] was not life threatening.”

One limitation of our study was sample size. However, we did not come up with new
explanation categories after establishing the initial categories using a modification of
grounded theory, suggesting saturation. Nonetheless, a larger sample size would allow more
quantitative analysis of these qualitative responses.

Another limitation was the variability of the time of patient interview. Surgical procedures,
narcotics, day of admission (weekend or weekday), cognitive status, and patient preference
were all factors in how quickly the patient could be interviewed. Time can have an effect on
how aware patients are of their injury and change their perceived injury severity over time.
However, we tried to approach the patients as close to admission as possible.
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Many patients with traumatic injuries still experience a variety of disabilities months and
years after the initial injury. Pain, mobility issues, and psychological issues such as anxiety
and depression are commonly found complaints (2, 4, 7, 8, 10, 20). The results of this study
are an important step in understanding traumatic injury from the patient’s perspective, but
more work needs to be done on this subject.
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Percent of Participants (n=120)
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Figure 1.
Percent of Participants per Perceived Injury Severity Score and ISS Severity Level.

Shows percent of patients (n=120) that had an ISS of mild, moderate, severe, or very severe,
as compared to the percent of patients reporting a severity in one of those four levels.

J Surg Res. Author manuscript; available in PMC 2016 May 26.




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnuely Joyiny

Geiger et al.

Page 9

Percent of Age Group
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Figure 2.
Percent of Perceived Injury Severity Scores per Age Group (<55 and =55 years old).

Percent of patients per each age group that reported a perceived injury severity rating of that
degree (mild, moderate, severe, and very severe).
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Percent of Patients per Severity Score
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Figure 3.

Percent of Patients Responding with Pain, Assessment of Injury, Description of Injury, or
Other Explanations per Perceived Injury Severity Score.
Compares the percent of explanations given between the four perceived injury severity
scores. Assessment of injury explanations were most frequent in mild and moderate
perceived injury scores, while description of injury explanations were most frequent in
severe and very severe perceived injury scores, a significant difference (Mantel-Haenszel,

p=0.0220).
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Frequency and Percent of Mechanism of Injury for all Participants

<55 (n=81) =55 (n=39)
Mechanism of Injury n (%)” n (%)”
Accident 2(2) 2(5)
Animal 0 (0) 1(3)
Assault 2(2) 0(0)
Bicycle 3(4) 3(8)
Crush 2(2) 0 (0)
Fall 11 (14) 13 (33)
GSW 10 (12) 0 (0)
MCC 19 (23) 5(13)
Moped 0(0) 1(3)
MPC 2(2) 2(5)
MVC 21 (26) 12 (31)
SW 9(11) 0(0)

Note.

*

= As percent of age group.
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Freqguency and Percent of Blunt and Penetrating Injuries by Perceived Injury Severity

Score

Comparison of reported perceived injury severity scores by mechanism of injury (blunt or penetrating).

Blunt (n=101)

Penetrating (n=19)

Perceived Injury Severity n (%)" n (%)"

Mild 12 (11.9) 1(5.3)

Moderate 23(22.8) 3(15.8)

Severe 47 (46.5) 9(47.4)

Very Severe 19 (18.8) 6 (31.6)
Note.

*

= As a percent of mechanism of injury group.

Penetrating injury patients significantly overestimated their injury severity (p=0.0139, Wilcoxon Rank-Sum).
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Table 3
Freqguency and Percent of Explanations Given for Perceived Injury Severity Score by Age

Group

Shows the count and percent of patients in each age group that respond with answers in each of the four
explanation categories.

<55 (n=81) =55 (n=39)

Categories n (%) n (%)

Pain 11 (14) 9(23)

Assessment 32 (40) 13(33)

Description 23 (28) 14 (36)

All Others 15 (19) 3(8)
Note.

*
= Percent of patients per age group.
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Frequency and Percent of Underestimates, Accurate Estimates, and Overestimates per
Explanation Category

Compares categories of explanations to the difference between the perceived injury severity score and the 1SS

Underestimate

Same estimate

Overestimate

Explanation Category n (%) n (%) n (%)

Pain 5(35.7) 3(12.0) 12 (14.8)

Assessment 7 (50.0) 10 (40.0) 28 (34.6)

Description 2(14.3) 9 (36.0) 26 (32.1)

All Others 0(0) 3(12.0) 15 (18.5)
Note.

*

= As percent of patients per estimation difference (perceived injury severity score — ISS).

perceived injury severity — ISS on a 1-4 scale, where 1=mild and 4=very severe.
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Frequency and Percent of Explanation Categories Reported by Mechanism of Injury

Categories of explanations for perceived injury severity score by mechanism of injury.

Pain  Assessment  Description  All Others
Injury Mechanism (%)* n (%)* n (%)* n (%)*
Bicycle 2(33) 1(17) 1(17) 2(33)
Fall 7 (30) 7 (30) 6 (26) 3(13)
GSW 3(30) 1(10) 5 (50) 1(10)
MCC 2(8) 14 (58) 4(17) 4(17)
MVC 4(12) 11 (33) 14 (42) 4(12)
SW 1(11) 5 (56) 2(22) 1(11)
All Others 1(7) 6 (40) 5 (33) 3(20)

Note.

*

= As percent of Mechanism of Injury Group.
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