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ABSTRACT
Background The relationship between English 
proficiency (EP), Glasgow Coma Scale (GCS) and 
traumatic brain injury (TBI) is not well characterized. 
We aimed to understand the impact of limited English 
proficiency (LEP) on the evaluation and outcomes of TBI.
Methods Retrospective comparative study in a single 
institution of patients aged ⪰65 who presented to 
the emergency department after a fall with head 
strike between January 2018 and December 2021. TBI 
was defined as documented loss of consciousness or 
intracranial hemorrhage (ICH). Relationships between 
EP, GCS, and TBI were analyzed with multivariable and 
propensity score- matched models.
Results Of the 2905 included, 1233 (42%) had LEP. 
Most LEP patients were Asian (60%) while the majority 
of EP patients were non- Hispanic Caucasians (72%). 
In a univariate analysis, LEP had higher incidence of 
decreased GCS and was strongly correlated with risk 
of TBI (OR 1.47, CI 1.26 to 1.71). After adjusting for 
multiple covariates including race, LEP did not have a 
significantly increased risk for GCS score <13 (OR 1.66, 
CI 0.99 to 2.76) or increased risk of TBI. In the matched 
analysis, LEP had a small but significantly higher risk of 
GCS score <13 (OR 1.03, CI 1.02 to 1.05) without an 
increased risk in TBI. Decreased GCS remained strongly 
correlated with presence of ICH in LEP patients in the 
adjusted model (OR 1.39, CI 1.30 to 1.50).
Conclusions LEP correlated with lower GCS in 
geriatric patients with TBI. This association weakened 
after adjusting for factors like race, suggesting racial 
disparities may have more influence than language 
differences. Moreover, GCS remained effective for 
predicting ICH in LEP individuals, highlighting its value 
with suitable translation resources.
Level of evidence This is a Level III evidence 
restrospective comparative study.

INTRODUCTION
Traumatic brain injury (TBI) is a major cause of 
morbidity and mortality in the USA, accounting 
for over 60 000 deaths annually.1 Particularly in 
individuals aged 65 or older there is an increasing 
clinical impact as fall- related TBIs have surged by 
78% from 2002 to 2017. Elderly patients with 
TBI face notable functional decline and up to 16% 
in- hospital mortality.2–5 Disparities persist among 
specific groups, including undocumented immi-
grants, the uninsured, and racial minorities, who 
exhibit worse clinical outcomes, prolonged hospital 

stays, and higher mortality rates.6–8 In TBI research, 
Glasgow Coma Scale (GCS) is a well- validated and 
commonly used tool to assess injury severity in 
trauma patients including those with limited English 
proficiency (LEP). LEP patients, however, may be 
more likely to experience poor communication 
with a healthcare provider which in turn may have 
an unfavorable influence on patient care, hospital 
duration, outcomes, and patient satisfaction.9–13 
Approximately 8% of the US population has LEP, 
with particularly large concentrations within large 
urban centers.14 The effect of language discordance 
on patient care has been investigated in many areas 
of clinical practice,13 15 and particularly with regard 
to trauma patients.11 16 17 While LEP has been shown 
to affect outcomes in many clinical contexts, it is 
unknown how routine use of GCS, a tool that is 
dependent on effective communication, may affect 
the assessment and outcomes of TBI.

This study aimed to elucidate the relationship 
between LEP, GCS, and TBI in the geriatric popula-
tion (aged 65 or older) who suffered a fall, given the 
group’s propensity to these injury mechanisms and 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ The Glasgow Coma Scale (GCS) is a well- 
validated tool for assessing injury severity in 
trauma patients, but its effectiveness in those 
with limited English proficiency (LEP) is unclear 
due to potential communication barriers.

WHAT THIS STUDY ADDS
 ⇒ Our study found that LEP patients had a 
positive trend toward decreased GCS scores, 
but no direct association with TBI. Both LEP 
and English- proficient patients with lower 
GCS scores were correlated with intracranial 
hemorrhage (ICH). We found that racial 
differences, rather than language differences, 
had a greater impact on GCS scores and TBI 
risk.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ GCS remains a valuable predictor of ICH among 
LEP patients when interpreter services are 
used, highlighting the value of broader use of 
such services. Further, racial disparities may 
affect GCS and TBI risk more than language 
differences, underscoring the need for culturally 
sensitive clinical practices.
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associated morbidity and mortality.18 By comparing LEP and EP 
patients, we sought to identify differences in GCS and TBI inci-
dence, examining potential contributing factors that may result 
from disparities. We hypothesized that patients with LEP will 
have lower GCS scores but should have similar incidence of TBI 
when compared with EP patients.

METHODS
This retrospective single- center study, conducted at a level I 
trauma center in Flushing, New York, received Institutional 
Review Board approval with a waiver of consent. Data were 
obtained from the institution’s internal trauma registry and 
supplemented by manual chart reviews.

Patient selection
Included were patients aged 65 or older presenting to the 
emergency department (ED) for traumatic evaluation between 
January 1, 2018 and December 31, 2021, with documented 
head trauma, including those by self- report, witnessed injury 
or imaging studies. TBI was defined as the documented loss 
of consciousness or intracranial hemorrhage (ICH). Patients 
were dichotomized into English- proficient and limited English- 
proficient groups based on documented language preference in 
the electronic medical records. If head strike, loss of conscious-
ness, language preference, or total GCS score was not docu-
mented or unknown, the patient was excluded from the study.

Outcomes
The primary outcomes examined associations between language 
preference and decreased GCS and TBI, categorized into GCS 
score <15 and GCS score <13. Analyses included unadjusted 
and adjusted logistic regression models as well as propensity 
score matching for a weighted subset of EP and LEP patients.19 20 
A subanalysis was then conducted comparing decreased GCS and 
TBI incidence in patients speaking English as opposed to other 
frequently spoken languages in our cohort (Chinese, Spanish, 
and Other). Secondary outcomes encompassed intubation rates, 
trauma- level activations, hospital length of stay (LOS), ED and 
hospital disposition, and GCS as a predictor of ICH. Our hospi-
tal’s level 1 and 2 trauma activations align with those of other 
level I trauma institutions. The ‘Trauma delta’ in our facility 
specifically comprised patients aged 65 and older on anticoagu-
lants after a head trauma not meeting activation criteria for level 
1 or 2. Consultations were made in patients evaluated chiefly for 
non- traumatic concerns but with concomitant, incidentally iden-
tified traumatic injuries. As part of our secondary outcomes, we 
examined the correlation between GCS and incidence of ICH in 
EP and LEP patients.

Statistical analysis
Descriptive statistics characterized the cohorts using appropriate 
tests such as the Wilcoxon rank- sum and Pearson’s χ2 or Fish-
er’s exact test. For categorical variables with significant p values, 
a two- sample test for equality of proportions with continuity 
correction was used to test for statistically significant differences 
between groups of interest. Univariable and multivariable logistic 
regression models assessed associations between LEP, GCS, and 
TBI, with the latter incorporating covariates such as age, gender, 
race, anticoagulation and antiplatelet use, delayed presentation, 
mechanism of injury, Injury Severity Score (ISS), and dementia. 
A full propensity match was conducted with weights gener-
ated from the same covariates as the logistic regression anal-
ysis (covariate balance for the variables chosen for propensity 

matching shown in online supplemental file 1). Patients with 
missing data were omitted from analyses specific to that vari-
able in the demographics, and from the analysis in the logistic 
regression and match models. Statistical significance for p values 
was considered at the 0.05 alpha level. RStudio and R statistical 
software (V.4.2.1; R Core Team 2022) were used for analysis.

RESULTS
Of the 6846 patients aged 65 or greater who presented to the 
ED after a traumatic injury, 2905 had documented head strike, 
language preference, GCS score, and TBI details (figure 1). Of 
them, 2857 patients (98.3%) had complete data for all vari-
ables in the adjusted models. Preferred language was reported as 
other than English in 1233 (42%) of the patients (refer to online 
supplemental file 2 for summary of all spoken languages and 
their frequency). For both the EP and LEP groups, the mean age 
was 81 years old, and gender distribution was similar (p=0.8 and 
p=0.2, respectively, table 1). Compared with EP patients, the 
majority of LEP patients were Asian (10.3% vs. 59.7%, respec-
tively), whereas the majority of the EP patients were non- 
Hispanic Caucasian (72.1% vs. 16.1%). LEP patients had higher 
incidence of self- reported dementia (24.4% vs. 30.8%, p<0.001) 
and delayed presentation (8.2% vs. 11.3%, p=0.005), lower 
rates of anticoagulant use (18% vs. 12%, p<0.001), but similar 
rates of antiplatelet use (49% vs. 51%). EP patients were less 
likely to lack documentation regarding loss of consciousness on 
presentation (4.2% vs. 8.6%, p<0.001). A majority of patients 
(66%) had a ground- level fall, with no difference between EP 
and LEP groups; however, EP patients had lower ISS (4.5 vs. 
5.4, p<0.001) and a lower incidence of TBI with ICH (17% 
vs. 26%, p<0.001) despite similar rates of concussion (17% vs. 
17%, p=0.9). Asians had, overall, the highest incidence of TBI 
after a head strike (46%), representing the majority of the LEP 
cohort (table 1, details in online supplemental file 3).

GCS characteristics comparing LEP to EP
Table 2 shows that EP patients were less likely to have GCS score 
<15 (15.1% vs. 21.5%, p<0.001) and GCS score <13 (3.6% vs. 
6.3%, p<0.001). LEP patients more frequently had lower GCS 
values corresponding with moderate or severe TBI (GCS scores 
9–12: 2.2% vs. 4.5%, p<0.001; GCS scores 3–8: 1.4% vs. 1.8%, 
p=0.55). Each component of the GCS was significantly worse in 
the LEP cohort: eye opening <4: 2.5% versus 4%, p=0.025; 
verbal response <5: 13.6% versus 20.1%, p<0.001; and motor 
response <6: 4.4% versus 6.7%, p=0.007. In patients with 
documented TBI, overall GCS was also lower for LEP patients, 
with the verbal component of GCS scores being statistically 
lower (19.9% vs. 28.2%, p=0.001).

Regression analysis of language versus GCS and TBI
Figure 2 shows the regression analysis models to compare GCS 
scores and TBI between EP and LEP patients. In an unadjusted 
analysis, LEP had a higher incidence of depressed GCS, and LEP 
was strongly correlated with risk for TBI (OR 1.47, CI 1.26 to 
1.71). After adjusting for selected covariates including race, there 
was no significant correlation between LEP and depressed GCS 
and between LEP and increased risk for TBI. In the matched 
analysis, there was a small but significantly increased risk for 
depressed GCS scores for LEP (GCS score <15, OR 1.05, CI 
1.03 to 1.08; and GCS score <13, OR 1.03, CI 1.02 to 1.05) 
but no significant TBI risk for LEP patients (TBI, OR 1.01, CI 
0.98 to 1.04).

https://dx.doi.org/10.1136/tsaco-2024-001439
https://dx.doi.org/10.1136/tsaco-2024-001439
https://dx.doi.org/10.1136/tsaco-2024-001439
https://dx.doi.org/10.1136/tsaco-2024-001439
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A subgroup analysis for specific languages compared with the 
EP cohort. The unadjusted analysis was significant across all 
languages. There was no difference, however, in risk of GCS 
score <15 or TBI in the adjusted analysis. There was a statistical 
difference in the GCS score <13 in Chinese- speaking patients 
when compared with English speakers (OR 2.88, CI 1.27 to 
7.23) .

Regression analysis of secondary outcomes versus language
GCS as a predictor of ICH
Incidence of ICH was inversely proportional to GCS score for 
both EP and LEP patients. Unadjusted and adjusted logistic 
regression models confirmed that GCS was a strong predictor 
for ICH in both EP and LEP patients (figure 3).

Intubated patients
Rates of intubation in the ED in EP versus LEP patients were 
not statistically different (2.0% vs. 2.9%, p=0.1, table 3). For 
patients requiring intubation that did not die in the ED, there 
was no difference in characteristics between EP (n=29) and LEP 
(n=31) groups (not shown in tables). There was no significant 
difference in the dispositions from the ED to the OR (21% vs. 

26%) and the intensive care unit (ICU) (72% vs. 61%); they 
were similar between the groups (p=0.6). The duration of intu-
bation (5.7 days vs. 3.6 days, p=0.8), and particularly rates of 
intubation duration greater than 48 hours between EP and LEP 
patients (59% vs. 48%, p=0.4) were not statistically different. 
Hospital disposition also did not differ between the EP and 
LEP cohorts, with similar rates of death (48% vs. 42%, p=0.8), 
discharge to rehabilitation facility (34% vs. 26%, p=0.6) and 
home (6.9% vs. 13%, p=0.7).

Level 1 activations
Activation- level patterns differed between the groups (p=0.003, 
table 1), with EP patients having lower prevalence in both level 
1 activations (1.6% vs. 2.7%, p=0.063) and consultations (9.1% 
vs. 12.7%, p=0.003). There was no difference between EP and 
LEP level 1 activations (n=27 and n=33, respectively) in ISS (19 
vs. 18, p=0.6), GCS severity (severe 59% vs. 45%, p=0.42), 
ICH incidence (74% vs. 70%, p=0.93), LOS (13 days vs. 8 days, 
p=0.2), ED and hospital dispositions (p=0.5 and p=0.2, respec-
tively). There were four patients among the LEP group that had 
level 1 activation that were discharged home from the ED as 
opposed to no patients in the EP group.

Assessed for eligibility:
n = 6,846

n=1,233n=1,672

n=784 n=629

n=443 n=421

Admitted

TBI incidence

Enrolled: n = 2,905

Unknown LOC and negative CT 
head for trauma: n = 394 

Allocation

n=275 n=291
ICH incidence

Head strike: n = 3,299

No documented head strike: n= 3,547

English proficiency (EP)

EP n=210

LEP n=109

Limited English proficiency (LEP)

Figure 1 Inclusion criteria for patients aged 65 or greater who presented to the emergency department after a fall between 2018 and 2021. LOC, 
loss of consciousness; ICH, intracranial hemorrhage; TBI, traumatic brain injury.
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LOS and disposition
EP patients had increased LOS compared with LEP patients (5.0 
days vs. 4.5 days, p=0.017) although LOS greater than 5 days 
between the cohorts did not differ (22.2% vs. 21.22%, p=0.50). 
ED disposition among the groups differed (p=0.001), where EP 

patients were less likely to go to stepdown or ICU (13.2% vs. 
16.6%, p=0.014) and to the operating room (0.9% vs. 2.1%, 
p=0.015), with similar rates of floor admission (32.2% vs. 
31.9%, p=0.91). Regarding hospital disposition, EP patients 
were more likely to be discharged to a rehabilitation facility 
(24% vs. 19.5%, p=0.004), with a similar rate of discharge to 
home between the groups (70.6% vs. 73.6%, p=0.078). There 
was no difference in mortality rate among both groups (2.5% vs. 
3.3%, p=0.20) (table 3).

DISCUSSION
The GCS is a commonly used metric for assessing neurological 
status that multiple studies have demonstrated to be a reliable 
and reproducible tool for assessing disturbances of consciousness 
as well as predicting prognosis in patients with TBI.21 22 In our 
institution, GCS is used to determine level of trauma activation 
based on prehospital information and it is a criterion for clinical 
decisions such as need for intubation.

GCS scoring inherently assumes language concordance 
between the patient and the physician. To our knowledge, the 
impact of language discordance on the use of GCS in assessing 
TBI has not been previously studied. At our institution, approxi-
mately one in two patients require the use of interpreter services. 
Given our diverse population, there was a unique opportunity to 
study the influence of LEP on GCS scoring and its downstream 
effect on the assessment of TBI in elderly patients who present 
to the ED after a head strike.

Prior research on LEP in trauma patients has focused on 
general outcomes. In retrospective analysis in a level I trauma 
center, Castro et al described the association between LEP and 
morbidity and mortality after traumatic injury.11 In their cohort 
of about 13 000 patients, 16% had LEP, which is lower than 
in our study. They found that LEP patients had decreased ICU 

Table 1 Characteristics of patients aged 65 or older who presented 
to the ED after a fall with confirmed head strike between 2018 and 
2021 divided by language preference into English proficiency (EP) and 
limited English proficiency (LEP)

EP, n=1672* LEP, n=1233* P value†

Age 81 (9) 81 (9) 0.8

Gender (male) 735 (44%) 516 (42%) 0.2

Race <0.001

  Caucasian 1189 (72.1%) 197 (16.1%)

  Asian 170 (10.3%) 730 (59.7%)

  Black or African American 120 (7.3%) 7 (0.6%)

  Hispanic or Latino 74 (4.5%) 265 (21.7%)

  Other 96 (5.8%) 23 (1.9%)

Body mass index (BMI) 25.5 (5.5) 24.5 (5.2) <0.001

Dementia at baseline 407 (24.4%) 380 (30.8%) <0.001

Anticoagulation/antiplatelet use <0.001

  None 450 (27%) 388 (31%)

  Anticoagulation 309 (18%) 146 (12%)

  Antiplatelet 814 (49%) 633 (51%)

  Anticoagulation+antiplatelet 99 (5.9%) 65 (5.3%)

Mechanism of injury 0.094

  Ground- level fall 1124 (67.2%) 797 (64.6%)

  Fall from height 359 (21.5%) 266 (21.6%)

  Motor vehicle collision 32 (1.9%) 21 (1.7%)

  Pedestrian struck 35 (2.1%) 44 (3.6%)

  Other 122 (7.3%) 105 (8.5%)

Loss of consciousness <0.001

  Yes 305 (18%) 241 (20%)

  No 1297 (78%) 886 (72%)

  Unknown 70 (4.2%) 106 (8.6%)

Delayed presentation (yes) 137 (8.2%) 139 (11.3%) 0.005

Year 2020–2021 623 (37%) 464 (38%) 0.8

Insured (yes) 1550 (92.7%) 1060 (86%) <0.001

Activation level 0.003

  Level 1 27 (1.6%) 33 (2.7%)

  Level 2 219 (13.1%) 152 (12.3%)

  Delta (geriatric trauma) 1200 (71.8%) 828 (67.1%)

  Consultation 152 (9.1%) 156 (12.7%)

  Not activated 74 (4.4%) 64 (5.2%)

Rib fractures (yes) 73 (4.4%) 63 (5.1%) 0.3

Injury Severity Score (ISS) 4.5 (5.6) 5.4 (6.2) <0.001

Brain atrophy on CT 340 (20.3%) 224 (18.2%) 0.14

Traumatic brain injury (TBI) type <0.001

  None 1104 (66%) 703 (57%)

  Concussion 276 (17%) 206 (17%)

  Radiologic evidence of 
hemorrhage

292 (17%) 324 (26%)

Preferred language <0.001

  English 1672 (100%) 0 (0%)

  Chinese 0 (0%) 558 (45.3%)

  Spanish 0 (0%) 287 (23.3%)

  Other 0 (0%) 388 (31.4%)

*Mean (SD), n (frequency, %).
†Wilcoxon rank- sum test; Pearson's χ2 test.
CT, computed tomography; ED, emergency department; EP, English proficiency; LEP, limited 
English proficiency.

Table 2 Glasgow Coma Scale (GCS) characteristics overall for 
patients aged 65 or greater after traumatic fall with confirmed head 
strike between 2018 and 2021 and for patients with traumatic brain 
injury (defined as radiographic evidence of intracranial hemorrhage or 
confirmed loss of consciousness) divided by language preference into 
English proficiency (EP) and limited English proficiency (LEP)

EP, n=1672* LEP, n=1233* P value†

GCS score <15 252 (15.1%) 265 (21.5%) <0.001

GCS score <13 61 (3.6%) 78 (6.3%) <0.001

GCS 0.001

  GCS scores 13–15 1611 (96.4%) 1155 (93.7%)

  GCS scores 9–12 37 (2.2%) 56 (4.5%)

  GCS scores 3–8 24 (1.4%) 22 (1.8%)

Eye opening <4 42 (2.5%) 49 (4.0%) 0.025

Verbal response <5 227 (13.6%) 248 (20.1%) <0.001

Motor response <6 73 (4.4%) 82 (6.7%) 0.007

EP, n=568* LEP, n=530*

TBI severity by GCS 0.027

  Mild (13–15) 526 (92.6%) 470 (88.7%)

  Moderate (9–12) 21 (3.7%) 39 (7.3%)

  Severe (3–8) 21 (3.7%) 21 (4.0%)

Eye opening <4 33 (5.8%) 42 (7.9%) 0.2

Verbal response <5 113 (19.9%) 149 (28.2%) 0.001

Motor response <6 48 (8.5%) 58 (11%) 0.2

*n (frequency, %).
†Fisher’s exact test; Pearson's χ2 test; Wilcoxon rank- sum test.
EP, English proficiency; GCS, Glasgow Coma Scale; LEP, limited English proficiency; TBI, 
traumatic brain injury.
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Figure 2 Forest plot based on unadjusted and multivariable logistic regression models and a matched full propensity match model for Glasgow 
Coma Scale (GCS) scores <15 and <13 and traumatic brain injury (TBI) for patients with English proficiency (EP) and limited English proficiency (LEP). 
Multivariable and full propensity matching models adjusted/weighed for the following covariates: age, gender, race, anticoagulation and antiplatelet 
use, dementia, delayed presentation after incident, Injury Severity Score (ISS), and mechanism of injury.
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LOS but longer hospital stays. LEP patients speaking languages 
other than Chinese or Spanish experienced increased mortality 
compared with EP patients. In another recent retrospective study 
by Maurer et al, 7.3% of studied patients from two level I trauma 
centers had LEP.23 After performing multivariable analysis they 
found that patients with LEP were less likely to be discharged to 
postacute care facilities and more likely to go home, but they had 
similar LOS and 30- day hospital readmission rates.

In our study, twice as many LEP patients presented with 
undocumented loss of consciousness compared with EP patients 
(8.6% vs. 4.2%, p<0.001). While this could be indicative of lack 
of clear communication between the patient and the provider, 
it may also be due to the higher incidence of baseline dementia 
(30.8% vs. 24.4%, p>0.001) or longer delays in presentation 

(11.3% vs. 8.2%, p=0.005) in the LEP cohort. Furthermore, 
LEP patients had a 9% higher incidence of ICH and similar inci-
dence of concussion compared with EP patients (26% vs. 17%, 
p<0.001). Castro et al11 also noticed that LEP patients had 
increased rates of TBI in their study (41% vs. 38%, p=0.003).

Our LEP cohort had a higher uninsured rate compared with 
EP patients (14% vs. 7.3%, p<0.001), consistent with prior 
studies.6–8 11 23 24 These differences reflect the socioeconomic 
profile of our community. However, they also underscore 
the critical importance of addressing disparities in insurance 
coverage, given the well- documented significant impact of insur-
ance status on posthospitalization outcomes.25 26

Several large studies have explored racial/ethnic disparities in 
TBI outcomes. Kuerban and Dams- O’Connor27 analyzed 7953 
patients from a national TBI database, categorizing them into 
Asian, white, and Hispanic. They used the Functional Indepen-
dence Measure (FIM) assessment tool to evaluate differences in 
functional outcomes after inpatient rehabilitation discharge and 
1- year functional status. FIM measures disability levels across 
self- care, mobility, and cognition.28 Despite Asians having the 
lowest injury severity at admission, they failed to improve func-
tional outcomes, unlike Hispanic and white patients. However, 
Asians comprised only a small percentage (3%) of the cohort, 
contrasting with our study. Notably, our study revealed a higher 
incidence of ICH after falls in geriatric patients (21% overall), 
surpassing rates reported in previous studies (5.0% in de Wit 
et al24 and 6.9% in Lampart et al29). Also, in our study the LEP 
cohort exhibited a statistically significant increased rate of ICH 
(26% vs. 17%, p<0.001). Given that the highest TBI rates were 
observed in Asian patients (46%, online supplemental file 3), 
and Asians comprised 60% of the LEP cohort, there is likely a 
racial component in comparing EP and LEP. We addressed the 
possible influence of race by adjusting for multiple covariates in 
our regression models.

In our unadjusted analysis, we observed a higher incidence of 
GCS score <15 in the LEP group, correlating with higher rates 
of TBI. The majority of patients in both groups had mild TBI 
based on GCS scores. We chose to evaluate GCS as a binary vari-
able based on cut- offs of GCS score <15 and GCS score <13 to 
power our study. Adjusting for covariates showed no significant 
correlation between LEP and depressed GCS or TBI, although 
we suspected potential bias due to unequal racial composition. 
A propensity score- weighted analysis yielded similar results to 

Figure 3 Incidence of intracranial hemorrhage (ICH) by Glasgow Coma Scale (GCS) score in patients aged 65 and older who presented after 
traumatic fall with confirmed head strike between 2018 and 2021 divided by language preference into English proficiency (EP) and limited English 
proficiency (LEP). Associated univariable and multivariable logistic regression models for evaluating GCS as a predictor for ICH in all patients, EP 
patients, and LEP patients are also demonstrated. Multivariable model adjusted for age, gender, race, anticoagulation and antiplatelet use, dementia, 
delayed presentation after incident, Injury Severity Score (ISS), and mechanism of injury.

Table 3 Outcomes for patients aged 65 and older who presented 
after traumatic fall with confirmed head strike between 2018 and 
2021 divided by language preference into English proficiency (EP) and 
limited English proficiency (LEP)

EP, n=1672* LEP, n=1233* P value†

Intubation in ED 33 (2.0%) 36 (2.9%) 0.100

ED disposition 0.001

  Deceased/died 4 (0.2%) 8 (0.7%)

  Floor 528 (32.2%) 385 (31.9%)

  Home 878 (53.5%) 589 (48.7%)

  SISD or ICU 217 (13.2%) 200 (16.6%)

  Operating room 15 (0.9%) 25 (2.1%)

Admitted to ICU 73 (4.4%) 58 (4.7%) 0.700

Length of hospital stay 5.0 (5.6) 4.5 (4.7) 0.017

LOS >5 days 372 (22.2%) 261 (21.2%) 0.500

Hospital disposition 0.038

  Home 1179 (70.6%) 907 (73.6%)

  Rehabilitation/SNF 402 (24%) 241 (19.5%)

  AMA 24 (1.4%) 27 (2.2%)

  Other hospital 9 (0.5%) 6 (0.5%)

  Hospice care 17 (1.0%) 11 (0.9%)

  Died 41 (2.5%) 41 (3.3%)

*n (frequency, %), mean (SD), frequency (%).
†Fisher’s exact test; Pearson’s χ2 test; Wilcoxon rank- sum test.
AMA, left against medical advice; ED, emergency department; EP, English proficiency; 
ICU, intensive care unit; LEP, limited English proficiency; LOS, length of stay; SISD, surgical 
intermediate stepdown unit; SNF, skilled nursing facility.
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the unadjusted group in that LEPs had lower GCS score, but no 
significant correlation with TBI incidence. These results suggest 
that GCS values may be lower in LEPs, but not necessarily asso-
ciated with an increased risk of TBI. This outcome aligns with 
the intuitive understanding that the language spoken should not 
directly impact TBI risk, unless indirectly linked to socioeco-
nomic or racial factors.

We further analyzed primary endpoints within separate 
language groups to assess if there is a higher incidence of 
decreased GCS scoring depending on language. This subanalysis 
aimed to account for non- English language- concordant inter-
actions between physicians and patients within our hospital. 
Because we did not directly observe each patient encounter 
and record whether there was language discordance, we used 
language as a surrogate marker. At our institution, the four most 
common languages spoken by patients with LEP were Mandarin 
Chinese (34%), Spanish (30%), Korean (11%), and Russian 
(6%).30 Similar to our patients, Chinese and Spanish are spoken by 
many of our physicians. In these two subgroups, we hypothesize 
there would be more language- concordant interactions between 
patients and physicians. In the remaining listed spoken languages 
in online supplemental file 2, there are considerably fewer physi-
cians or hospital staff that could translate. A natural hypothesis 
is that we may see effects of language discordance in the less 
frequently spoken languages. However, adjusted subgroup anal-
yses revealed no significant correlation between language and 
depressed GCS or TBI risk, except for one subgroup where GCS 
score <13 was more prevalent among Chinese speakers. The 
observation may be attributed to the substantial representation 
of Chinese speakers in the cohort.

While mild GCS rates (GCS scores 9–12) showed a significant 
difference (2.2% vs. 4.5%, p<0.001), rates of GCS score <9 
were similar between groups. We also assessed intubation rates in 
EP versus LEP patients, as GCS score <9 typically requires intu-
bation. Although the LEP group showed a 0.9% increase in intu-
bation rate, this was not statistically significant likely due to the 
small number of intubated patients and inadequate study power. 
Additionally, despite the higher incidence of ICH in the LEP 
group, a closer review of the indications for intubation found 
that they were all appropriate. Previous research on language 
barriers and intubation showed mixed results; one study found a 
non- significant trend toward more intubations among Spanish- 
speaking patients that were intubated for less than 48 hours 
(49% vs. 38%, p=0.07231), while another found similar intuba-
tion rates between language groups in the ED (8.7%, p=1.032). 
Moreover, once intubated, there was no significant difference in 
ventilator days between EP and LEP patients (average: EP 0.6 vs. 
LEP 0.4, p=0.4).

We observed a polarizing shift in trauma activations: LEP 
patients had both increased level 1 activations and consultations 
as opposed to level 2 or delta activations. While level 1 activa-
tions appeared appropriate, patients that were consultations had 
a higher incidence of ICH. Although not statistically significant 
some of these LEP consultations required operative intervention. 
Overtriaged activations lead to increased costs and unnecessary 
utilization of limited healthcare resources during activations, 
whereas undertriaged activations lead to delays in care. Castro 
et al11 found that trauma activations for their LEP group were 
less often at the highest level and more often non- activations. 
While our data differ, it is consistent in suggesting that LEP may 
decrease the incidence of trauma activations which may impact 
patient care as well as appropriate utilization of healthcare 
resources.

LEP patients showed higher disposition rates to the operating 
room and stepdown/ICU (13.2% vs. 16.7%) compared with EP 
patients, with similar floor admission rates. This heightened 
stepdown/ICU admission may reflect communication challenges, 
potentially leading to unnecessary higher level care admissions. 
Castro et al11 also noted increased ICU admissions among LEP 
patients in their trauma study, although with higher overall rates 
(39% vs. 36%). Despite higher rates of ICH and stepdown/ICU 
admissions, LEP patients were more likely to be discharged home 
rather than to a rehabilitation facility, aligning with Garstka 
et al32 who observed a similar trend (86% vs. 78%, p=0.01). 
Increased discharge to home for LEP patients has been noted in 
other studies as well,23 32 potentially reflecting cultural practices 
and limited resources for rehabilitation facility admission.

Studies have incorporated initial GCS assessment into prog-
nostic models to estimate risk of ICH in patients with TBI.33 34 
Similarly, we wanted to assess the predictive ability of GCS alone 
for identifying ICH in our overall population as well as within 
the EP and LEP groups. We graphically explored linearity among 
GCS and our language groups as well as through unadjusted and 
adjusted logistic regression models (figure 3). GCS consistently 
demonstrated a strong correlation with ICH among all patients. 
This acts as both an internal validation and suggests that GCS 
remains a useful tool despite language barriers.

Limitations
This retrospective, single- center study was conducted in a 
multiethnic community, potentially limiting its generalizability 
to other clinical and staff populations. The availability and 
familiarity of healthcare providers with interpreter services in 
our setting may differ from hospitals with infrequent encoun-
ters of language- discordant patient populations. Additionally, 
the absence of comprehensive documentation regarding active 
language- concordant providers or the use of interpreter services 
poses a limitation. The dichotomization of patients into LEP 
and EP groups based solely on language preference lacks docu-
mentation of the extent of English language proficiency, leading 
to instances where EP patients may in fact exhibit LEP, or LEP 
patients have non- English preferences but are actually suffi-
ciently proficient. Moreover, the self- reporting of head strike 
and loss of consciousness, influenced by memory recall issues 
(eg, dementia or transient amnesia due to injury) and commu-
nication misunderstandings related to language barriers, intro-
duces uncertainty into GCS assessment. Excluding patients with 
missing variables, particularly more LEP patients with unknown 
loss of consciousness, may diminish the study’s statistical power 
and introduce bias into estimates.

CONCLUSION
As a trauma center serving a diverse patient population, our 
study explored the impact of patient- provider language discor-
dance on GCS assessment and TBI risk. While LEP patients 
showed a higher incidence of decreased GCS and strong correla-
tion with TBI in univariate analysis, adjusting for covariates 
revealed a persistent trend of decreased GCS but not TBI. Our 
findings suggest that lower GCS and a potential increase in TBI 
risk may be influenced more by racial disparities than language 
differences in our population. This prompts further investigation 
into the role of race as a contributing factor to TBI risk. Despite 
these distinctions, GCS remained a valuable tool for predicting 
ICH among LEP patients.
X Veronica Layrisse- Landaeta @verolayrisee

https://dx.doi.org/10.1136/tsaco-2024-001439
https://x.com/verolayrisee


8 Layrisse- Landaeta V, et al. Trauma Surg Acute Care Open 2024;9:e001439. doi:10.1136/tsaco-2024-001439

Open access

Acknowledgements We thank the following individuals for their expertise and 
assistance throughout all aspects of our study and for their help in writing the 
article: Dr Pierre Saldinger, our department chair who provided general support; 
Francesca Sullivan, trauma program director; Dr Lillia Dincheva- Vogel for creating 
the visual abstract, volunteers for their help with data collection: Iftida Faria, Soobin 
Park, and Syeda Janath.

Contributors VL- L, as the first author, designed the study, collected and 
interpreted the data, drafted the article and reviewed the final version, agreeing 
to be accountable for all aspects of the work. She is responsible for the overall 
content as guarantor. GRD provided the complete comprehensive statistical analysis, 
generated all figures and tables, assisted with article drafting and editing and 
reviewed the final version of the article, agreeing to be accountable for all aspects 
of the work. SK, AG, MS and KM all contributed to the majority of acquisition of 
data, writing of critically important portions of the article as well as editing the full 
article, and reviewed the final version of the article, agreeing to be accountable for 
all aspects of the work. SYC contributed to study design, provided critical analysis 
interpretation for the intellectual content of the work, and edited and reviewed the 
article in full, agreeing to be accountable for all aspects of the work. C- CC supervised 
the research process, including substantially contributing to key components of study 
design, analysis interpretation, and major article revisions and final approval of the 
article, agreeing to be accountable for all aspects of the work.

Funding The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not- for- profit sectors.

Competing interests None declared.

Patient consent for publication Not applicable.

Ethics approval This study was reviewed by the Lang Center for Research 
and Education at NewYork- Presbyterian Queens Hospital (IRB reference number: 
14310222).

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available upon reasonable request.

Supplemental material This content has been supplied by the author(s). It 
has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have 
been peer- reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Veronica Layrisse- Landaeta http://orcid.org/0009-0008-0829-0758

REFERENCES
 1 Centers for Disease Control and Prevention. Traumatic brain injury- related 

hospitalizations and deaths by age group, sex, and mechanism of injury: United States 
2016/2017. Available: https://stacks.cdc.gov/view/cdc/111900 [Accessed 17 May 
2023].

 2 Teo DB, Wong HC, Yeo AW, Lai YW, Choo EL, Merchant RA. Characteristics of fall- 
related traumatic brain injury in older adults. Intern Med J 2018;48:1048–55. 

 3 Jeon YK, Jeong J, Shin SD, Song KJ, Kim YJ, Hong KJ, Ro YS, Park JH. The effect of age 
on in- hospital mortality among elderly people who sustained fall- related traumatic 
brain injuries at home: a retrospective study of a multicenter emergency department- 
based injury surveillance database. Injury 2022;53:3276–81. 

 4 Cusimano MD, Saarela O, Hart K, Zhang S, McFaull SR. A population- based study 
of fall- related traumatic brain injury identified in older adults in hospital emergency 
departments. Neurosurg Focus 2020;49. 

 5 Cartagena LJ, Kang A, Munnangi S, Jordan A, Nweze IC, Sasthakonar V, Boutin A, 
George Angus LD. Risk factors associated with in- hospital mortality in elderly patients 
admitted to a regional trauma center after sustaining a fall. Aging Clin Exp Res 
2017;29:427–33. 

 6 Englum BR, Hui X, Zogg CK, Chaudhary MA, Villegas C, Bolorunduro OB, Stevens 
KA, Haut ER, Cornwell EE, Efron DT, et al. Association between insurance status and 
hospital length of stay following trauma. Am Surg 2016;82:281–8. 

 7 Haider AH, Chang DC, Efron DT, Haut ER, Crandall M, Cornwell EE 3rd. Race and 
insurance status as risk factors for trauma mortality. Arch Surg 2008;143:945–9. 

 8 Wyrick JM, Kalosza BA, Coritsidis GN, Tse R, Agriantonis G. Trauma care in a 
multiethnic population: effects of being undocumented. J Surg Res 2017;214:145–53. 

 9 Wilson E, Chen AHM, Grumbach K, Wang F, Fernandez A. Effects of limited English 
proficiency and physician language on health care comprehension. J Gen Intern Med 
2005;20:800–6. 

 10 Fiscella K, Franks P, Doescher MP, Saver BG. Disparities in health care by race, 
ethnicity, and language among the insured: findings from a national sample. Med 
Care 2002;40:52–9. 

 11 Castro MRH, Schwartz H, Hernandez S, Calthorpe L, Fernández A, Stein D, Mackersie 
RC, Menza R, Bongiovanni T. The association of limited English proficiency with 
morbidity and mortality after trauma. J Surg Res 2022;280:326–32. 

 12 Diamond L, Izquierdo K, Canfield D, Matsoukas K, Gany F. A systematic review of the 
impact of patient–physician non- English language concordance on quality of care and 
outcomes. J Gen Intern Med 2019;34:1591–606. 

 13 Flower KB, Skinner AC, Yin HS, Rothman RL, Sanders LM, Delamater A, Perrin EM. 
Satisfaction with communication in primary care for Spanish- speaking and English- 
speaking parents. Acad Pediatr 2017;17:416–23. 

 14 United States Census Bureau. Detailed languages spoken at home and ability to 
speak English for the population 5 years and over for United States: 2009- 2013. 
Available: https://www.census.gov/data/tables/2013/demo/2009-2013-lang-tables. 
html [Accessed 17 May 2023].

 15 Chan KS, Keeler E, Schonlau M, Rosen M, Mangione- Smith R. How do ethnicity and 
primary language spoken at home affect management practices and outcomes in 
children and adolescents with asthma? Arch Pediatr Adolesc Med 2005;159:283–9. 

 16 Schwartz HEM, Matthay ZA, Menza R, Fernández A, Mackersie R, Stein DM, 
Bongiovanni T. Inequity in discharge pain management for trauma patients with 
limited english proficiency. J Trauma Acute Care Surg 2021;91:898–902. 

 17 Schwartz H, Menza R, Lindquist K, Mackersie R, Fernández A, Stein D, Bongiovanni 
T. Limited English proficiency associated with suboptimal pain assessment in 
hospitalized trauma patients. J Surg Res 2022;278:169–78. 

 18 Fernández- Abinader JA, González- Colón K, Feliciano CE, Mosquera- Soler AM. 
Traumatic brain injury profile of an elderly population in puerto rico. P R Health Sci J 
2017;36:237–9.

 19 Rosenbaum PR. A characterization of optimal designs for observational studies. J R 
Stat 1991;53:597–610. 

 20 Hansen BB. Full matching in an observational study of coaching for the SAT. J Am Stat 
Assoc 2004;99:609–18. 

 21 Teasdale G, Jennett B. Assessment of coma and impaired consciousness. A practical 
scale. Lancet 1974;2:81–4. 

 22 Teasdale G, Maas A, Lecky F, Manley G, Stocchetti N, Murray G. The glasgow coma 
scale at 40 years: standing the test of time. Lancet Neurol 2014;13:844–54. 

 23 Maurer LR, Eruchalu CN, Gaitanidis A, El Hechi M, Allar BG, EdM AR, Salim A, 
Velmahos GC, Perez NP, de Crescenzo C, et al. Trauma patients with limited 
english proficiency: outcomes from two level one trauma centers. Am J Surg 
2023;225:769–74. 

 24 de Wit K, Merali Z, Kagoma YK, Mercier É. Incidence of intracranial bleeding in seniors 
presenting to the emergency department after a fall: a systematic review. Injury 
2020;51:157–63. 

 25 Rohlfing ML, Mays AC, Isom S, Waltonen JD. Insurance status as a predictor of 
mortality in patients undergoing head and neck cancer surgery. Laryngoscope 
2017;127:2784–9. 

 26 Diaz A, Bujnowski D, Chen H, Pendergrast K, Horowitz P, Das P, Roxbury C. Health 
insurance coverage and survival outcomes among nasopharyngeal carcinoma 
patients: a SEER retrospective analysis. J Neurol Surg B Skull Base 2023;84:240–7. 

 27 Kuerban A, Dams- O’Connor K. Effect of race and nativity on functional outcomes 
following traumatic brain injury among Asian, Hispanic, and non- Hispanic white 
survivors in the United States: a NIDILRR TBI model systems study. J Head Trauma 
Rehabil 2022;37:E310–8. 

 28 American Physical Therapy Association. Functional independence measure. Available: 
https://www.apta.org/patient-care/evidence-based-practice-resources/test-measures/ 
functional-independence-measure-fim [Accessed 15 Dec 2023].

 29 Lampart A, Kuster T, Nickel CH, Bingisser R, Pedersen V. Prevalence and severity of 
traumatic intracranial hemorrhage in older adults with low- energy falls. J Am Geriatr 
Soc 2020;68:977–82. 

 30 Khedr S, Hazzard C, Larsen C, Foglia C, Chen C- C. Impact of language discordance on 
surgical resident workflow. J Surg Educ 2021;78:950–4. 

 31 Bard MR, Goettler CE, Schenarts PJ, Collins BA, Toschlog EA, Sagraves SG, Rotondo 
MF. Language barrier leads to the unnecessary intubation of trauma patients. Am Surg 
2004;70:783–6.

 32 Garstka ME, Smith AA, Zeoli T, Julnes PS, Guidry CC, McGrew P, McGinness C, Slakey 
DP, Duchesne J, Schroll RW. Language and trauma: is care equivalent for those who 
do not speak English J Am Coll Surg 2018;227:e235–6. 

 33 Subaiya S, Roberts I, Komolafe E, Perel P. Predicting intracranial hemorrhage after 
traumatic brain injury in low and middle- income countries: a prognostic model based 
on a large, multi- center, international cohort. BMC Emerg Med 2012;12:17. 

 34 McNett M. A review of the predictive ability of Glasgow coma scale scores in head- 
injured patients. J Neurosci Nurs 2007;39:68–75. 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0009-0008-0829-0758
https://stacks.cdc.gov/view/cdc/111900
http://dx.doi.org/10.1111/imj.13794
http://dx.doi.org/10.1016/j.injury.2022.07.036
http://dx.doi.org/10.3171/2020.7.FOCUS20520
http://dx.doi.org/10.1007/s40520-016-0579-5
http://dx.doi.org/10.1177/000313481608200324
http://dx.doi.org/10.1001/archsurg.143.10.945
http://dx.doi.org/10.1016/j.jss.2017.02.006
http://dx.doi.org/10.1111/j.1525-1497.2005.0174.x
http://dx.doi.org/10.1097/00005650-200201000-00007
http://dx.doi.org/10.1097/00005650-200201000-00007
http://dx.doi.org/10.1016/j.jss.2022.07.044
http://dx.doi.org/10.1007/s11606-019-04847-5
http://dx.doi.org/10.1016/j.acap.2017.01.005
https://www.census.gov/data/tables/2013/demo/2009-2013-lang-tables.html
https://www.census.gov/data/tables/2013/demo/2009-2013-lang-tables.html
http://dx.doi.org/10.1001/archpedi.159.3.283
http://dx.doi.org/10.1097/TA.0000000000003294
http://dx.doi.org/10.1016/j.jss.2022.04.034
https://pubmed.ncbi.nlm.nih.gov/29220069
http://dx.doi.org/10.1111/j.2517-6161.1991.tb01848.x
http://dx.doi.org/10.1111/j.2517-6161.1991.tb01848.x
http://dx.doi.org/10.1198/016214504000000647
http://dx.doi.org/10.1198/016214504000000647
http://dx.doi.org/10.1016/s0140-6736(74)91639-0
http://dx.doi.org/10.1016/S1474-4422(14)70120-6
http://dx.doi.org/10.1016/j.amjsurg.2022.10.043
http://dx.doi.org/10.1016/j.injury.2019.12.036
http://dx.doi.org/10.1002/lary.26713
http://dx.doi.org/10.1055/s-0042-1747962
http://dx.doi.org/10.1097/HTR.0000000000000736
http://dx.doi.org/10.1097/HTR.0000000000000736
https://www.apta.org/patient-care/evidence-based-practice-resources/test-measures/functional-independence-measure-fim
https://www.apta.org/patient-care/evidence-based-practice-resources/test-measures/functional-independence-measure-fim
http://dx.doi.org/10.1111/jgs.16400
http://dx.doi.org/10.1111/jgs.16400
http://dx.doi.org/10.1016/j.jsurg.2020.09.017
https://pubmed.ncbi.nlm.nih.gov/15481294
http://dx.doi.org/10.1016/j.jamcollsurg.2018.08.637
http://dx.doi.org/10.1186/1471-227X-12-17
http://dx.doi.org/10.1097/01376517-200704000-00002

	Impact of English proficiency on use of Glasgow Coma Scale in geriatric patients with traumatic brain injury
	Abstract
	Introduction
	Methods
	Patient selection
	Outcomes
	Statistical analysis

	Results
	GCS characteristics comparing LEP to EP
	Regression analysis of language versus GCS and TBI
	Regression analysis of secondary outcomes versus language
	GCS as a predictor of ICH
	Intubated patients
	Level 1 activations
	LOS and disposition


	Discussion
	Limitations

	Conclusion
	References


