:dny wouy

qug Aq Bus

(1by.

610Z/7L/Z) U0 =0OMIRI/PHXIMAMINS9T8I0TL 4dp L XXeN;

RESERRCH

Factors Associated With Interhospital Transfer of

Trauma Victims

Isabelle Lauria Viel, RN & Bruna Roberta Siqueira Moura, MSN, RN & Sérgio Dias Martuchi, MSN, RN

Lilia de Souza Nogueira, PhD, RN

ABSTRACT

This study aimed to identify the factors associated

with interhospital transfer of trauma victims treated in

the emergency department of a nontertiary hospital.
Retrospective analysis of medical records of trauma victims
treated from January to July 2014 in the emergency
department of a hospital not specialized in trauma care and
located in Brazil was undertaken. The inclusion criteria were
as follows: being 15 years or older; being a trauma victim;
having received prehospital care; and being admitted to the
hospital directly from the scene of the accident. Pearson’s
chi-square, Mann-Whitney U, Fisher’s exact tests, and
multiple logistic regression were used in the analyses. The
sample was made up of 246 patients, mostly men (67.9%)
and blunt trauma victims (97.6%). The mean age of the
trauma victims was 44.2 (SD = 22.1). Falls were the most
frequent external cause (41.1%). Forty patients were

transferred to a tertiary care center, mostly for orthopedic
treatment (70%). The factors associated with interhospital
transfer of victims were severity of the trauma according to
the Injury Severity Score ([ISS]; mean £SDof ISS = 8.1 =+
4.5: odds ratio = 1.14; 95% confidence interval [1.06, 1.24];
p = .001) and extremities/pelvic girdle as the body region
most severely injured (mean = SD of extremities/pelvic girdle
Abbreviated Injury Scale score = 2.9 * 0.5; odds ratio =
3.86; 95% confidence interval [1.71, 8.72; p = .001).
|dentification of the risk factors for interhospital transfer of
trauma victims treated in hospitals without a trauma center
provides important information for the creation of referral and
counter-referral policies to facilitate the process and ensure
definitive early treatment and improved patient survival.
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he World Health Organization (WHO) recognizes

accidents and violence as external causes (WHO,

2018), considered public health problems and

viewed as a major epidemic in the 21st century.

Efforts have been made to control and minimize
this situation through preventive campaigns and greater
commitment to training multiprofessional teams that treat
trauma victims.

All trauma victims need a quick, accurate, and sys-
tematic evaluation to immediately identify and treat life-
threatening injuries. During the initial assessment per-
formed in the emergency department, the need to transfer
the patient for definitive treatment should be anticipated,
which may include another unit (operating theater, inten-
sive care unit, or inpatient unit, for example) or a trau-
ma specialized hospital (American College of Surgeons,
2018).
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In this sense, interhospital transfers should be consid-
ered whenever the patient’s treatment needs, including
equipment, resources, or team, exceed the capacity of the
institution that received the victim (American College of
Surgeons, 2014, 2018).

Through initial evaluation and treatment of trauma vic-
tims, it is possible to identify which level of tertiary care
center they will need for definitive treatment. In this con-
text, it should be taken into consideration that some se-
verely injured patients will be triaged and receive prelimi-
nary care in outlying hospitals before being transferred to
a trauma center for definitive treatment.

In a systematic literature review about the impact of
interhospital transfers on the clinical outcome of patients,
some studies suggested there is no difference in mortality
between victims transferred to and those directly admit-
ted to tertiary care center. However, the authors pointed
out that the high level of heterogeneity in the methodol-
ogy of the studies makes it difficult to draw conclusions
from this evidence (Hill, Fowler, & Nathens, 2011).

A study that assessed the variability of interhospital
trauma transfer practices and nonclinical factors associ-
ated with the transfer of injured patients showed that sev-
eral nonclinical variables, such as insurance status, hos-
pital remoteness, and hospital type, are independently
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associated with transfer to a tertiary center from emergen-
cy departments (Newgard, McConnell, & Hedges, 2000).

In terms of the impact of initial care in small hospitals
and subsequent transfer to trauma centers, the findings of
the studies on the benefit of this process are contradicto-
ry: It not only results in higher survival of victims (Garwe
et al., 2010; Newgard, McConnell, Hedges, & Mullins,
2007) but also reflects higher mortality rates (Harrington,
Connolly, Biffl, Majercik, & Cioffi, 2005) and higher costs
due to the delay in definitive treatment (Nathens, Maier,
Brundage, Jurkovich, & Grossman, 2003).

However, when considering geographical distance be-
tween the site of accident and the closest specialized hos-
pital, the severity of the patient’s injury and transfer time
should be estimated and taken into account. Therefore, in
the case of severely injured patients where transfer time
will be longer than an hour, they will benefit from receiv-
ing prior stabilization care in a smaller hospital closer to
the scene of the accident (Harrington et al., 2005).

In the Brazilian context, many trauma victims are first
treated in smaller hospitals and then transferred to tertiary
care centers with more resources. Minimizing the inter-
val between the occurrence of a traumatic event and the
start of definitive treatment is essential for achieving satis-
factory treatment results (American College of Surgeons,
2014). To optimize this process, the team providing care
to the trauma victim must know the factors associated
with the need for transfer to other tertiary care centers so
that referral and counter-referral policies are established
with the respective parameters for the sake of care quality
and improved patient survival.

This study aimed to identify the factors associated
with interhospital transfer of trauma victims treated in the
emergency department of a hospital that is not specialized
in trauma care.

METHODS

This is a retrospective cohort study that involved analysis
of medical records of patients treated between January
and July 2014 in the adult emergency department of a
hospital not specialized in trauma care and located in the
west zone of the city of Sao Paulo, Brazil.

A convenience sample was used to evaluate patients
who met the following inclusion criteria: being 15 years
or older; having suffered a trauma, whether blunt or pen-
etrating; having received prehospital care (basic or ad-
vanced support); and being admitted to the hospital di-
rectly from the scene of the traumatic event.

The dependent study variable was interhospital trans-
fer of patients, divided into two groups: transferred
and nontransferred. The independent variables exam-
ined were age, sex, type of prehospital care, external
cause of morbidity according to the International Clas-
sification of Diseases ([ICD-11]; WHO, 2018), trauma
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mechanism, trauma severity based on anatomical indi-
ces (Injury Severity Score [ISS]; Baker, O’Neill, Haddon,
& Long, 1974; Restrepo-Alvarez et al., 2016), and New
Injury Severity Score ([NISS]; Osler, Baker, & Long, 1997,
Restrepo-Alvarez et al., 2016), physiological indices (Re-
vised Trauma Score [RTS]; Champion et al., 1989; Restre-
po-Alvarez et al., 2016) and mixed indices—anatomical
and physiological (Trauma and Injury Severity Score
[TRISS]; Boyd, Tolson, & Copes, 1987; Restrepo-Alvarez
et al., 2016), number of body regions affected, and most
severely injured body region.

The ISS (Baker et al., 1974; Restrepo-Alvarez et al.,
2016) was developed in 1974 by Baker et al., based on
the fragility of the Abbreviated Injury Scale ([AIS]; As-
sociation for the Advancement of Automotive Medicine
[AAAM], 2008), which is a scale used to describe injuries
resulting from a trauma and to identify the severity of
the injury in isolation. The ISS takes into consideration
the following body regions: head/neck, face, chest, abdo-
men/pelvic content, extremities/pelvic girdle, and exter-
nal surface. The overall severity of a trauma, according
to the ISS, is estimated by the sum of the squares of the
highest AIS code in each of the three most severely in-
jured body regions, and its score can range from 1 to
75. The higher the score, the more severe the trauma
and, consequently, greater the probability of death. The
ISS enables establishing a prognostic measure for patients
with multiple injuries and is considered the gold standard
for stratifying trauma severity. But it is important to em-
phasize that the ISS is collected retrospectively and it is
one of its limitations.

The NISS (Osler et al., 1997; Restrepo-Alvarez et al.,
2016), in turn, was developed with the objective to cor-
rect distortions found and expand the predictive value of
the ISS because the latter only considers the most severe
injury per region, often ignoring the second most severe
injury, which can be located in the same body segment as
the first. It is obtained from the sum of the squares of the
AIS codes of the three most serious injuries, regardless of
the body region.

The RTS (Champion et al., 1989; Restrepo-Alvarez
et al., 2010), a physiological severity index, considers
the parameters of the vital functions of the victim—Glas-
gow Coma Scale score, systolic pressure, and respiratory
rate—at the time of hospital admission. Its score ranges
from 0 to 4 for each parameter, with a maximum value of
12, where the higher the score, the better the prognosis
and survival probability.

The TRISS (Boyd et al., 1987; Restrepo-Alvarez et al.,
20106), developed by the American College of Surgeons,
is a mixed index that associates the ISS with the RTS. It
also adds age and trauma mechanism (blunt or penetrat-
ing) to the calculation. This index serves as a predictor of
patient survival.
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For comparing the groups in relation to the nomi-
nal variables, Pearson’s chi-square or Fisher’s exact test
was used. With respect to the quantitative variables, the
comparison of the groups was done through the Mann—
Whitney U test. Multiple logistic regression was used to
identify the predictive factors of interhospital transfer of
victims. To build the model, all the study variables were
tested using the stepwise backward method. The variance
inflation factor (VIF) was applied to detect the possibility
of multicollinearity of the variables that remained in the
final model. The significance level used in all the analyses
was 5%.

The study was conducted in accordance with ethical
standards and was approved by the Ethics and Research
Committee of the institution (Opinion No. 772022).

RESULTS

The sample was made up of 246 patients treated in the
studied hospital, which is a teaching, public, and sec-
ondary (nonspecialized) facility with 236 beds, of which
12 are allocated to the adult intensive care unit. Most of
the patients were male (67.9%) and blunt trauma victims
(97.6%). Their mean age was 44.2 (SD = 22.1). The most
frequent external causes were falls (41.1%), followed by
motorcycle accidents (35.4%). Prehospital care (basic sup-
port) was the most prevalent (72.8%).

According to the TRISS, the mean survival probabil-
ity of patients was 98.5%. Based on the distribution of
the victims into three groups (ISS <16, minor trauma,
ISS =16 and <25, moderate trauma; and ISS =25, se-
vere trauma), minor traumas were the most predominant
(97.2%). The 1SS and the NISS over 16 were identified in
seven and 17 patients, respectively. Of the total number
of patients, 19 (7.7%) had three or more body regions
affected and the body region most severely injured was
extremities/pelvic girdle (45.9%).

The length of stay in the emergency department was
approximately 35 min, and 40 patients (16.3%) were
transferred to a tertiary care center, mostly for orthopedic
treatment (70%). Of the 206 trauma victims who stayed in
the institutions, two (1%) died.

The results presented in Table 1 show that there was
a significant difference between the groups (transferred
vs. nontransferred patients) in relation to the body region
most severely injured—head/neck, extremities/pelvic gir-
dle, and external surface—in addition to the number of
body regions affected and the RTS, ISS, NISS, and TRISS
indices. It can be seen that the injuries of transferred pa-
tients were more severe (higher ISS and NISS and lower
RTS and TRISS) and that they had more severe injuries
in the head/neck, extremities/pelvic girdle, and external
surface regions than patients who were not transferred.

The final regression model that identified the factors
associated with interhospital transfer of trauma victims
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included the ISS variables and the most severely injured
body region: extremities/pelvic girdle (Table 2). Every ad-
ditional point in the ISS severity index increased the odds
of patient transfer by 14%. The odds ratio of individuals
being transferred, when the extremities/pelvic girdle was
the most severely injured body region, was 3.86 com-
pared with patients without severe injuries in this body
region. The mean of the ISS and AIS of extremities/pelvic
girdle region of the transferred patients was 8.1 = 4.5 and
2.9 £ 0.5, respectively. The VIF values indicated that was
no collinearity among the variables that remained in the
regression (Table 2).

DISCUSSION

In this study, as well as others that examined victims treat-
ed in hospitals not specialized in trauma care, there was a
prevalence of male patients and blunt trauma victims due
to falls (Garwe et al., 2010; Nathens et al., 2003). The mean
age of the patients in this study was similar to the one in
a study conducted in the state of Rhode Island (43.0 =
1.2; Harrington et al., 2005) and lower than the mean in
another investigation that examined 3,560 patients (54.6 =
24.8 years) admitted to a nontrauma specialized hospital
in the state of Oklahoma (Garwe et al., 2010).

If only the characterization of transferred patients is
considered, it can be seen that the mean age of the sam-
ple is higher than those in other studies that evaluated
trauma victims transferred to specialized hospitals: 27 *
23 (Garwe et al., 2010) and 39.1 = 24.3 years (Helling,
Davit, & Edwards, 2010). In relation to external causes,
most of the transferred patients were victims of traffic
accident, which corroborates findings of other studies
(Fatovich, Phillips, & Jacobs, 2011; Garwe et al., 2010;
Nathens et al., 2003).

As for the severity of the victims transferred, calculated
by the mean ISS, it could be identified that the hospital
in the present study treated patients of less severity com-
pared with other studies: mean ISS of 17 (Helling et al.,
2010) and median of 24 (Fatovich et al., 2011). This may
be due to the fact that the hospital under study was a
secondary level hospital and did not have, for example,
specialties such as neurosurgery.

Identification of patient severity and need for interho-
spital transfer can be established by calculating trauma
indices that, apart from facilitating the triage of victims,
make it possible to examine care quality, assist in the
planning of services, and compare morbidity and mor-
tality of a group of victims from the same hospital or
between hospitals (Pereira, Scarpelini, Basile-Filho, &
Andrade, 1999).

The importance of calculating trauma severity was
stressed in a study that examined trauma patients trans-
ferred from other institutions and found that these victims
had lower systolic blood pressure levels and Glasgow
259
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TABLE] Comparison Between the Groups (Transferred and Nontransferred) in Relation to
Sociodemographic and Trauma Characteristics

Variable Transferred Nontransferred
Sex, n (%)
Male 28 (70.0) 139 (67.5) 8542
Female 12 (30.0) 67 (32.5)
Age, mean + SD 495 + 240 434 +218 .161°
Trauma mechanism, n (%)
Blunt 40 (100.0) 200 (97.1) .762°
Penetrating - 6(2.9)
External cause of morbidity and mortality, n (%)
Falls 17 (42.5) 84 (40.8) .927¢
Traffic accidents—motorcycle 17 (42.5) 70 (34.0)
Traffic accidents—pedestrian 3(7.5) 12 (5.8)
Assault 1(2.5) 10 (4.9)
Traffic accidents—motor vehicle occupant 1(2.5) 9(4.4)
Exposure to inanimate mechanical forces - 10 (4.8)
Not specified 1(2.5) 11 (5.3)
Type of prehospital care, n (%)
Basic support 33(82.5) 146 (70.9) .287¢
Advanced support 6 (15.0) 41 (19.9)
Not specified 1(2.5) 199.2)
Number of body regions affected, mean = SD 1.7 +07 13+07 .001°
RTS, mean + SD 77+05 78+03 003
ISS, mean + SD 81x45 42 +48 <.001°
NISS, mean = SD 10.4 = 6.3 55+ 6.0 <.001°
TRISS, mean = SD 97.6 = 2.7 986 =54 <.001°
Body region most severely injured, n (%)
Head/neck 6 (15.0) 11 (5.3) .039¢
Face 1(2.5) 8(3.9) 1.000¢
Chest 2 (5.0 8(3.9) .668°
Abdomen/pelvic contents 1(2.5) 6(2.9) 1.000¢
Extremities/pelvic girdle 30 (75.0) 83 (40.3) <.001°
External surface 2 (5.0) 83 (40.3) <.001?
Note. ISS = Injury Severity Score; NISS = New Injury Severity Score; RTS = Revised Trauma Score; SD = standard deviation; TRISS = Trauma
and Injury Severity Score.
aPearson’s chi-square test.
cMann-Whitney U test.
¢Fisher’s exact test.

Coma Scale scores, greater severity, and higher mortality =~ severity of these patients, measured by the ISS, was un-
rates than those transferred directly from the scene of the  dervalued and did not result in timely transfer to a hospi-
accident to a trauma center. The authors found that the  tal with more resources (Harrington et al., 2005).
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TABLE 2 Logistic Regression Model of the Factors Associated With Interhospital Transfer of
Trauma Victims

Variables Odds Ratio 95% Confidence Interval VIF
ISS 1.14 1.06, 1.24 .001 1.00
Body region most severely injured: 3.86 1.71,8.72 .001 1.00
extremities/pelvic girdle
Note. ISS = Injury Severity Score; VIF = variance inflation factor.
In addition to this important aspect of patient severity, CONCLUSION

some studies were conducted to identify the impact of
transfer on the clinical outcomes of patients (Garwe et al.,
2010; Nathens et al., 2003). A study from Oklahoma indi-
cated greater survival benefits for trauma victims treated
first in small hospitals and afterward transferred to special-
ized hospitals than those who remained in small hospitals
(Garwe et al., 2010). Another study from the United States
showed that patients treated in general hospitals and then
referred to a trauma center did not have a negative effect
on the clinical outcome. However, in the cost analysis,
these victims used more hospital resources due to the de-
lay in receiving definitive treatment (Nathens et al., 2003).

No studies were found in the literature that analyzed
the factors associated with interhospital transfers, as
identified in the present study. Most of the studies made
comparisons between transferred patients and those who
were directly admitted to trauma centers, in relation to
different variables. However, the importance of identi-
fying trauma severity, as a predictive factor of transfer,
should be taken into consideration.

It should also be pointed out that injuries that receive
an AIS score 3 or more are potentially life-threatening
(AAAM, 2008). The body region with the most severe inju-
ries was extremities/pelvic girdle, which constitutes a risk
factor for transfer because fractures in the femur or pelvis
occur frequently in falls and motorcycle accidents. These
injuries receive an AIS score of 3 or more, which directly
impacts overall trauma severity calculated by the ISS.

Hospital professionals should also seek to establish re-
ferral and counter-referral policies to expedite the transfer
of these victims, in addition to agreements with prehos-
pital services, in terms of identifying victims who would
benefit from initial care in a trauma center, thereby opti-
mizing patient care and survival.

LIMITATIONS

In applying the results of this study, certain limitations
should be taken into account: The sample comprised
patients from just one institution, which could place
restrictions on the generalization of the findings. It should
also be borne in mind that analyses of medical records
depend directly on the quality of the entries of the profes-
sionals involved in the care.

JOURNAL OF TRAUMA NURSING

The results of this study allowed us to conclude that
trauma victims with severe injuries in extremities/pelvic
girdle or multiple severe injuries (AIS score =3) in differ-
ent body regions, which substantially increases the ISS,
require special attention during initial care in order to
quickly identify the need for interhospital transfer for de-
finitive treatment at a specialty hospital (trauma center).

The results of this study are being used in the develop-
ment and validation of an institutional protocol that will
allow early identification of this population of patients
and optimize the process of interhospital transfer.
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KEY POINTS

e |nterhospital transfers should be considered whenever the
trauma patient’s treatment needs exceed the capacity of the
institution that received the victim.

e The study results showed that trauma severity and
extremities/pelvic girdle as the body region with the most
severe injuries were factors associated with interhospital
transfer of the victims.

e Nurses working in pre- or intrahospital services play a key
role in early detection of victims who need care in a trauma
center for definitive treatment.

e The hospital should establish collaborative agreements and
policies between specialty hospitals.

REFERENCES

American College of Surgeons, Committee on Trauma. (2014).
Resources for optimal care of the injured patient. Chicago, IL:
Author.

American College of Surgeons, Committee on Trauma. (2018).
Advanced Trauma Life Support; Student course manual (10th
ed.). Chicago, IL: Author.

Association for the Advancement of Automotive Medicine (AAAM).
(2008). The Abbreviated Injury Scale (AIS): 2005, update 2008.
Des Plaines, IL: Author.

Baker, S. P., O'Neill, B., Haddon, W., Jr., & Long, W. B. (1974). The
Injury Severity Score: A method for describing patients with

WWW.JOURNALOFTRAUMANURSING.COM 261

Copyright © 2019 Society of Trauma Nurses. Unauthorized reproduction of this article is prohibited.



multiple injuries and evaluating emergency care. The Journal of
Trauma and Acute Care Surgery, 143), 187-190.

Boyd, C. R., Tolson, M. A., & Copes, W. S. (1987). Evaluating trauma
score: The TRISS method. The Journal of Trauma and Acute
Care Surgery, 274), 370-378.

Champion, H. R., Sacco, W. J., Copes, W. S., Gann, D. S., Gennarelli,
T. A., & Flanagan, M. E. (1989). A revision of the Trauma
Score. The Journal of Trauma and Acute Care Surgery, 295),
623-629.

Fatovich, D. M., Phillips, M., & Jacobs, I. G. (2011). A comparison
of major trauma patients transported to trauma centres vs. non-
trauma centres in metropolitan Perth. Resuscitation, 82X5),
560-563.

Garwe, T., Cowan, L. D., Neas, B., Cathey, T., Danford, B. C., &
Greenawalt, P. (2010). Survival benefit of transfer to tertiary
trauma center for major trauma patients initially presenting to
nontertiary trauma centers. Academic Emergency Medicine,
1711), 1223-1232.

Harrington, D. T., Connolly, M., Biffl, W. L., Majercik, S. D., & Ciofti,
W. G. (2005). Transfer times to definitive care facilities are too
long: A consequence of an immature trauma system. Annals of
Surgery, 241(6), 961-966.

Helling, T. S., Davit, E,, & Edwards, K. (2010). First echelon hospital
care before trauma center transfer in a rural trauma system:
Does it affect outcome? The Journal of Trauma and Acute Care
Surgery, 6906), 1362-13606.

Hill, A. D., Fowler, R. A., & Nathens, A. B. (2011). Impact of
interhospital transfer on outcomes for trauma patients: A

262 WWW.JOURNALOFTRAUMANURSING.COM

systematic review. 7The Journal of Trauma and Acute Care
Surgery, 71(7), 1885-1900.

Nathens, A. B., Maier, R. V., Brundage, S. L., Jurkovich, G. J., &
Grossman, D. C. (2003). The effect of interfacility transfer on
outcome in an urban trauma system. 7he Journal of Trauma
and Acute Care Surgery, 553), 444-449.

Newgard, C. D., McConnell, K. J., & Hedges, J. R. (2006). Variability
of trauma transfer practices among non-tertiary care hospital
emergency departments. Academic Emergency Medicine,
13(7), 746-754.

Newgard, C. D., McConnell, K. J., Hedges, J. R., & Mullins, R. J.
(2007). The benefit of higher level of care transfer of injured
patients from nontertiary hospital emergency departments. 7he
Journal of Trauma and Acute Care Surgery, 63(5), 965-971.

Osler, T., Baker, S. P., & Long, W. (1997). A modification of the
injury severity score that both improves accuracy and simplifies
scoring. The Journal of Trauma and Acute Care Surgery, 43(6),
922-925.

Pereira, G. A., Jr.,, Scarpelini, S., Basile Filho, A., & Andrade, J. I.
(1999). Trauma severity indices. Medicina (Ribeirdo Preto),
324), 237-250.

Restrepo-Alvarez, C. A., Valderrama-Molina, C. O., Giraldo-Ramirez,
N., Constain-Franco, A., Puerta, A., Leon, A. L., & Jaimes,
F. (2016). Trauma severity scores. Revista Colombiana de
Anestesiologia, 444), 317-323.

World Health Organization (WHO). (2018). ICD-11—International
Classification of Diseases. Retrieved May 25, 2018, from https://
icd.who.int/browse11/l-m/en

Volume 26 | Number 5 | September-October 2019

Copyright © 2019 Society of Trauma Nurses. Unauthorized reproduction of this article is prohibited.


https://icd.who.int/browse11/l-m/en

