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Abstract 
Although claims of penicillin allergy are common, after 
evaluation they are seldom confirmed and can lead to 
unnecessary interventions. National recommendations are 
to thoroughly evaluate potential allergies and, if 
appropriate, to delabel. This retrospective study reviewed 
records of children hospitalized at Kapi‘olani Medical Center 
for Women and Children in Honolulu, Hawai‘i, between 
January 1, 2021 and June 30, 2023 to assess the frequency 
of penicillin allergy claims, the appropriateness of their 
evaluation, and initiation of interventions. Of 3484 
hospitalized children, 97 (2.8%) reported penicillin allergy. 
Documentation, by the admitting team, of the nature of 
allergy was incomplete for most (97%) of the 
hospitalizations, leading to deficient risk stratification, lack 
of implementation of recommended interventions, and 
frequent use of second-line antibiotics in 46.8% of those 
who required antibiotic treatment. While this problem is 
not unique to Hawai‘i, it emphasizes the need for education 
among local providers to improve outcomes. 

Abbreviations 

AAAAI: American Academy of Allergy, Asthma, and Im
munology 
EMR = electronic medical record 
KMCWC =  Kapi’olani Medical Center for Women and Chil
dren 
PAL =  penicillin allergy label 

Introduction 

In pediatric care, antibiotics are commonly prescribed to 
treat proven or suspect infections. Given its long, favorable 
track-record of safety and efficacy, penicillin and its de
rivatives (eg, amoxicillin) represent some of the most uti
lized antibiotics. One potential side effect of the penicillins 
is allergy, which constitutes a relative contraindication for 
their use. In the United States, data from electronic health 
records of a large population (411 543 persons) cared for by 
the Kaiser Permanente Health Care Program in San Diego, 
CA, detected a cumulative prevalence of self-reported peni
cillin allergy of 9.0% (95% CI: 8.9-9.1%) for all age groups 
(0-80+ years); the corresponding pediatric age (0-19 years) 
prevalence was 5.1% (95% CI: 5.0-5.3%).1 A smaller (66 
419 person), single-center study in Milwaukee, WI, found 
a 0.9% (95% CI: 0.8-1.0%) prevalence of reported penicillin 
allergy among pediatric patients seen in the Emergency De
partment.2 

Erroneous labeling of penicillin allergy is not innocuous 
and, by prompting use of alternative second-line antibi
otics, can lead to significant adverse health outcomes in
cluding increased antibiotic-resistance, higher health care 
costs, longer hospital stays, adverse side effects, and even 
mortality.3 It follows then that, by allowing use of these 
first-line, less toxic, more effective antibiotics, identifying 
and safely removing inaccurate labels of penicillin allergy 
can improve patient care. Yet, data show that fewer than 
2% of children are properly evaluated to determine the 
accuracy of a penicillin allergy label (PAL), and that the 
management of these labels vary widely across health care 
settings.4 In an effort to remediate these deficiencies, the 
American Academy of Allergy, Asthma, and Immunology 
(AAAAI) in its most recent 2022 practice parameter update 
recommends a proactive penicillin allergy delabeling ap
proach, along with education of patients and clinicians on 
its benefits.5 The proposed algorithm (shown in Figure 1 ) 
is based on sequential steps of proper evaluation, risk strat
ification, and implementation of corrective interventions. 
There are no published epidemiological data evaluating 

the prevalence or management of penicillin allergy in the 
pediatric population of the state of Hawai’i. This gap is sig
nificant given the unique racial, ethnic, and geographic de
mographics of the state, which may influence allergy preva
lence, health care access, and documentation practices. 
Moreover, the scarcity of access to medical specialists in 
Hawai’i, including those in allergy and immunology, makes 
it more challenging to ensure accurate diagnosis and proper 
management of PALs. The present study aimed to under
stand the magnitude of the problem at Kapi’olani Medical 
Center for Women and Children (KMCWC) in Honolulu, HI. 
The frequency of PALs reported by children hospitalized at 
KMCWC, the appropriateness of documentation and cor
responding risk stratification, the initiation of interven
tions, and the consequences in the use of second-line an
tibiotics were assessed. To the study team’s knowledge, this 
is the first epidemiological report addressing PALs in chil
dren from Hawai’i, and no Hawai’i-specific data have been 
previously published in the literature. 

Methods 

KMCWC is the main pediatric referral center for Hawai’i 
and Pacific islands. A retrospective review was conducted 
of the electronic medical records (EMRs) of patients under 
18 years of age hospitalized to KMCWC during the 2-year 
period July 1, 2021 to June 30, 2023. Patients who reported 
penicillin allergy were identified and their EMRs thor
oughly reviewed. Each hospitalization was treated as a dis
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Figure 1. Algorithm for Diagnostic Approach and Decision Making in Pediatric Patients with Suspected Penicillin 
Allergy According to Risk.5,6 

a Allergy history should include confirming antibiotic name, reaction-associated symptoms, and timing of the reaction. SCARs: severe cutaneous adverse reactions; SJS-TEN: 
Stevens–Johnson syndrome and toxic epidermal necrolysis; AGEP: acute generalized exanthematous pustulosis; DRESS: drug reaction with eosinophilia and systemic symp
toms; SSLR: serum-sickness-like reaction. 

tinct encounter, defined as a unique admission to the hos
pital. As individual patients may have had multiple 
admissions during the study period, the total number of en
counters exceeded the number of unique patients. 
Allergy documentation completeness was assessed by 

examining the 4 fields in the allergy section of the EMR: 1) 
severity classification, 2) pertinent symptoms, 3) free text 
comments, and 4) date of occurrence. EMRs with deficien
cies were then reviewed by the investigators to further cat
egorize them according to their allergy risk as either zero, 
low, or moderate-to-high, based on the AAAAI practice pa
rameter (Figure 1 ) with special consideration to the type of 
reaction and timing in relation to antibiotic administration. 
Information was also retrieved to identify potential inter
ventions initiated with the aim to clarify the allergy status 
(such as removal of the PAL, administration of an amoxi
cillin oral challenge, or referral to an allergist for testing). 
Finally, in the cases when antibiotics were required for hos
pitalization, and a penicillin would normally be the drug 
of choice, it was determined whether instead second-line 
agents were utilized because of the presence of a PAL. 
Data was summarized as frequency (percent) for cate

gorical data and analyzed using Pearson’s χ2 (chi-square) 
test, 2-sided, using GraphPad Prism version 5 (GraphPad 
Software, San Diego, California). This research study was 
deemed exempt from Institutional Review Board by the 
Hawaii Pacific Health Research Institute (HPRI Study Num
ber: 2023-083). 

Results 

In the 24-month period from July 1, 2021 to June 30, 2023, 
3484 unique children were hospitalized to KMCWC for a to
tal of 4552 hospitalizations; their median age at hospital
ization was 10 years (range: 5 months to 17 years). Of them, 
97 children (2.8%; 95% CI: 2.2-3.3%), accounting for 149 
(3.3%; 95% CI: 2.8-3.8%) hospitalizations, were identified 
with a PAL; amoxicillin (110 hospitalizations) was most im
plicated, followed by amoxicillin-clavulanate (12 hospital
izations), ampicillin (3 hospitalizations), and piperacillin-
tazobactam (2 hospitalizations). In 22 hospitalizations, the 
type of penicillin was not specified. Of the total unique pa
tients, 1944 (55.8%) were male and 1540 (44.2%) female, of 
whom 61 (3.1%) and 36 (2.3%), respectively, had a PAL. Pa
tient self-identified race showed that 1503 (43.1%) were Na
tive Hawaiian or Pacific Islander, 996 (28.6%) were Asian, 
626 (18.0%) were White, 228 (6.5%) were mixed race, 65 
(1.9%) were Black, 66 (1.9%) were unknown. Of the afore
mentioned racial categories, 35 (2.3%), 24 (2.4%), 23 
(3.7%), 11 (4.8%), 3 (4.6%) and 1 (1.5%), respectively, had 
a PAL. Statistical comparisons of PAL frequencies by sex 
and race did not yield significant differences (P>.05, χ² test, 
Table 1 ). 
Allergy documentation was mostly incomplete, with 

only 5 out of 149 hospitalizations (3.3%) having all 4 re
quired fields completed. Severity classification was the 
most neglected field, missing in 117 (78.5%) hospitaliza
tions. On further EMR review, 39 of these cases (26.2%) 
could be classified as zero risk, 108 (72.5%) as low risk, and 
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Table 1. Patient Demographics and Reported Penicillin Allergy Status, Kapi’olani Medical Center for Women and 
Children, July 1, 2021 to June 30, 2023. 

Unique patients 
No. (%)b 

Reported penicillin allergy 
No. (%)b 

P-valuea 

Total 3,484 (100)b 97 (2.8)c 

Sex .2 

Male 1944 (55.8) 61 (3.1) 

Female 1540 (44.2) 36 (2.3) 

Race .2 

Native Hawaiian/ Pacific islander 1503 (43.1) 35 (2.3) 

Asian 996 (28.6) 24 (2.4) 

White 626 (18) 23 (3.7) 

Black 65 (1.9) 3 (4.6) 

Unknown 66 (1.9) 1 (1.5) 

More than one 228 (6.5) 11 (4.8) 

a χ2 (chi-square) test, two-sided, compares distributions within subgroups 
b percent of grand total 

2 (1.3%) as moderate-to-high risk for penicillin allergy. In
patient interventions in response to the PAL were rare and 
noted in only 8 patients (5.4%): 7 received an oral amoxi
cillin challenge and 1 was referred to an allergist; none was 
delabeled, despite 39 qualifying as low risk. Furthermore, 
in subsequent hospitalizations, 32 children were found to 
have received a beta-lactam antibiotic without an adverse 
reaction, but none had their PAL removed. More than half 
of the patients (79, 53.0%) required antibiotics during their 
hospital stay, with 37 (46.8%) of the 79 given second-line 
antibiotics (in decreasing order of use: clindamycin, cef
triaxone, azithromycin, ciprofloxacin, vancomycin, 
meropenem, or linezolid) due to their PAL. 

Discussion 

This study reveals significant deficiencies in the documen
tation and management of PALs among hospitalized chil
dren in Hawai’i, starting with incomplete documentation, 
especially regarding severity classification, which hindered 
appropriate interventions. Despite most PALs qualifying as 
low (72.5%) or zero (26.2%) risk, few patients received rec
ommended interventions (either an oral amoxicillin chal
lenge, or removal of the allergy label, respectively). These 
findings are consistent with national data that shows that 
only a minority of subjects with a PAL are properly eval
uated despite strong recommendation from many national 
groups, and highlights the fact that there remains a sub
stantial discrepancy between clinical evidence and actual 
practice when it comes to penicillin allergy delabeling.7,8 

Furthermore, the authors found that even when some pa
tients received and tolerated beta-lactam antibiotics, their 
allergy labels remained unchanged. The frequent use of 
second-line antibiotics due to allergy labels highlights the 
clinical consequences of inadequate allergy evaluation. 
Correcting the deficient evaluations and lack of inter

ventions for PALs at KMCWC will require a multidiscipli
nary approach at many levels. Suggestions outlined in the 

literature include implementing standardized protocols for 
documenting drug allergies in EMRs; optimizing EMRs to 
be user-friendly, educating health care providers on proper 
classification and management of drug allergies, develop
ing allergy delabeling programs, and quality improvement 
initiatives.3,9 Locally, the authors, in cooperation with KM
CWC, propose a multi-level approach, starting with 
provider-focused interventions such as incorporating peni
cillin allergy education into residency and hospitalist train
ing, hosting grand rounds or other educational sessions 
for primary care providers, and promoting delabeling in 
younger children to address unconfirmed PALs before they 
become perpetuated into adolescence. Institutionally, the 
authors propose to incorporate penicillin allergy evaluation 
into medical checklists and implement an in-hospital stan
dardized low-risk amoxicillin oral challenge protocol, fol
lowing the successful experience described by Ray et al9 

Systemically, the EMR platform should be modified to in
corporate electronic prompts and prevent entry of incom
plete allergy histories – which is especially important given 
that 97% of current penicillin allergy labels in the KMCWC 
system lack complete documentation. 
Of note, the prevalence of PALs in the present study 

(2.8%; 95% CI: 2.2-3.3%) is lower than the prevalence found 
by the Kaiser Permanente group (5.1%; 95% CI: 5.0-5.3%),1 

but higher than the study in Milwaukee (0.9%; 95% CI: 
0.8-1.0%).2 The authors believe several factors may con
tribute to the discrepant results between the studies. First, 
the present data is based on hospitalized children rather 
than the general pediatric population, which may lead to 
inherent differences in health care access and documenta
tion practices. Second, the unique geographic and health 
care context of Hawai’i may impact health care utilization 
or continuity of care, hence affecting opportunities for an
tibiotic exposure or allergy labeling. Third, KMCWC patient 
demographics differ from national trends. A prior study by 
Taylor et al10 suggests that non-Hispanic White children 
have the highest rates of PALs, whereas this group com
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prised a minority of the current study’s population. Simi
larly, PALs seem to vary by sex and age-composition of the 
study population.1 Fourth, differences in clinician practices 
could also contribute, as rates of PALs are known to vary 
across providers and clinics.11,12 Lastly, this study was con
ducted during a time of increasing national awareness, fol
lowing the 2022 AAAAI practice parameter update, which 
may have influenced provider behavior and documentation. 
The main limitations of this study include its retrospec

tive nature and its data source from a single-center only, 
which may limit generalizability. Still, many hospital-based 
practices may relate to this study’s findings. 

Conclusion 

Penicillin allergy labeling remains a common but often in
accurate diagnosis among hospitalized children in the state 
of Hawai’i. In as much as the study population here in
cluded is a good reflection of the general population, close 
to 3% of children in Hawai’i may be labeled as penicillin al
lergic, many of them erroneously, and potentially not re
ceive the recommended first-line treatments. This study 
highlights deficiencies in documentation completeness, 
risk stratification, and follow-up interventions, despite 
most allergy labels qualifying as low or zero risk. These 
gaps contribute to unnecessary use of second-line antibi
otics and missed opportunities for safe delabeling. Given 

the unique patient demographics of Hawaiʻi and health 
care environment, tailored approaches are needed to ad
dress these issues effectively. To improve patient outcomes, 
focused efforts including provider education, standardized 
allergy documentation protocols, integration of penicillin 
allergy evaluation into clinical workflows, and implementa
tion of active delabeling protocols are essential. The study 
findings underscore the need for institutional and systemic 
changes to reduce inaccurate penicillin allergy labels, opti
mize antibiotic stewardship, and enhance pediatric care in 
Hawai’i. 
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Abstract 
Veterans experiencing homelessness have elevated rates of 
traumatic brain injury (TBI) diagnoses. There remains 
limited research on subsets of homeless Veterans, including 
Native Hawaiian and Pacific Islander (NHPI) Veterans. 
Department of Veterans Affairs (VA) electronic medical 
records of 724 752 Veterans who accessed Veterans Health 
Administration (VHA) homeless services from January 
2005–December 2018 were examined. Of the total sample, 
1177 identified as NHPI, with comparator samples of 
non-NHPI (n=723 575) and White (n=418 085) Veterans also 
generated. Rates of TBI were compared between NHPI 
Veterans relative to non-NHPI Veterans, as well as between 
NHPI and White Veterans (a subset of the non-NHPI Veteran 
sample). NHPI homeless Veterans were more likely to have 
a documented TBI diagnosis relative to non-NHPI homeless 
Veterans (AOR=1.82, 95% CI: 1.57-2.11), including the White 
homeless Veteran subgroup specifically (AOR=1.51, 95% CI: 
1.30-1.75). This persisted in the presence of several 
covariates, including sex, ethnicity, rurality, VA 
service-connected disability, posttraumatic stress disorder, 
depression, and VHA mental health and general service use. 
NHPI homeless Veterans were also significantly less likely to 
utilize VHA services, suggesting an important gap in health 
service delivery. Results support potentially heightened risk 
for TBI among NHPI homeless Veterans, and a need to 
elucidate if such injuries occur during or outside of military 
service. Alternatively, given potential sociocultural 
differences, understanding the experience and expression of 
TBI sequelae among NHPI homeless Veterans is essential. 
Further research is requisite to understand how to optimally 
engage homeless NHPI Veterans in care to ensure 
TBI-related sequelae are adequately identified and 
addressed. 

Abbreviations 

AOR = adjusted odds ratio 
CI = confidence interval 
NHPI = Native Hawaiian and Pacific Islander 
PTSD = posttraumatic stress disorder 
TBI = traumatic brain injury 

VA = Department of Veterans Affairs 
VHA = Veterans Health Administration 

Introduction 

Traumatic brain injury (TBI) is a prevalent injury among 
individuals who have served in military conflicts.1 TBI can 
result in lasting neurocognitive sequelae (eg, memory, ex
ecutive dysfunction), leading to exacerbated psychosocial 
difficulty.2 TBI is also highly comorbid with psychiatric 
conditions common among Veterans, including posttrau
matic stress disorder (PTSD) and depression.3,4 Moreover, 
the intersection of TBI with these psychiatric diagnoses is 
associated with financial difficulties, unemployment, and 
criminal legal system involvement.5,6 

These factors are notable given their relation to home
lessness. Of note, the prevalence of TBI among homeless 
Veterans is high,7 with a cross-sectional study at 2 Veterans 
Affairs (VA) medical centers reporting that rates of TBI 
were nearly 91% among Veterans accessing homeless ser
vices.8 However, it is largely unclear if TBI causally exacer
bates trajectories to homelessness. Some, research suggests 
TBI is an independent and direct risk factor for homeless
ness.9 In addition, TBI is also associated with indirect cor
relates of homelessness risk, such as financial challenges 
and unemployment.9 A large prospective cohort study of 
transitioning service members identified TBI as being pre
dictive of homelessness among some subgroups of Veter
ans, although this association was complicated by comor
bid PTSD.10 Nonetheless, the experience of homelessness, 
especially within unsheltered environments (eg, under an 
overpass, in a park), can increase risk for exposure to physi
cal violence, including head injuries that can result in TBI.9,

11 This is further complicated by the fact that many individ
uals experiencing homelessness may have diminished ac
cess to care, which may result in delays obtaining TBI-re
lated care. Such delays may impact the course of the brain 
injury, including both acute critical care needs (eg, brain 
bleed) and longer-term care (eg, neurocognitive and men
tal health symptoms).9,11 As such, the relationship between 
TBI and homelessness is likely complex and bidirectional.9 

Additionally, some segments of the homeless Veteran 
population remain understudied. For example, Native 
Hawaiian and Pacific Islander (NHPI) Veterans have his
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torically not been included within health research broadly 
due to various factors (eg, residing in US territories, in
adequate sample size, lack of focused research on these 
populations).12 Importantly, the VA has recently led epi
demiologic efforts to elucidate rates of TBI, including com
parison by race/ethnicity.13 Although rates of TBI in the 
NHPI Veteran population do not appear elevated relative 
to other racial groups (eg, White Veterans), analyses were 
not specific to homeless Veterans.13 Further, some research 
suggests NHPI Veterans experience trauma-related seque
lae (eg, PTSD) and blast exposures with high propensity.14,

15 Such exposures are notable as psychological trauma ex
posures, which can result in PTSD, have the potential to 
have concurrent physical traumatization (eg, physical as
sault, blast exposure), which can result in head injuries and, 
at times, a TBI.16 

This limited research is further complicated by research 
tending to combine NHPI Veterans with those of other 
racial/ethnic identities (eg, Asian American Veterans). In
deed, recent research has suggested substantial hetero
geneity between Asian American and NHPI Veteran popula
tions, including differing risk for mental health sequelae.14 

Such an approach is further problematic given that NHPI 
Veterans often reside in high cost-of-living regions (eg, Pa
cific Islands) with more limited access to health and social 
services.17,18 Further, many NHPI Veterans reside in rural 
regions (eg, Guam) which can serve as a barrier to accessing 
VA services, including specialty TBI-related care.19 Finally, 
NHPI individuals have historically experienced genera
tional traumas including loss of land with important cul
tural and familial ties. This has a notable impact on access 
to resources, including stable housing.20 

To the authors’ knowledge, no studies have examined 
if rates of TBI diagnosis among homeless Veterans differ 
between those who identify as NHPI versus those who do 
not. This study is an initial examination of TBI diagnosis 
among a national cohort of NHPI Veterans accessing Vet
erans Health Administration (VHA) homeless services. This 
analysis examined if there were differences in rates of TBI 
diagnosis between NHPI and non-NHPI homeless Veterans, 
including amongst the subsample of White homeless Veter
ans specifically. 

Method 

Participants and Procedures 

The current study examined electronic medical record data 
of all Veterans accessing VHA homeless services between 
January 1, 2005 and December 31, 2018.21 All data were 
obtained from VA Corporate Data Warehouse. Sociodemo
graphic factors (ie, age, race, sex, ethnicity, rurality), ser
vice-connected disability (presence or absence), diagnoses 
(TBI, PTSD, depression), use of VHA mental health ser
vices, and use of VHA general services (ie, all VA services 
except mental health and homeless services)21 were derived 
from Veterans’ electronic medical records. Diagnoses were 
based on ICD-codes. Service use was based on relevant stop 
and bed section codes. As VHA service use was non-nor
mally distributed, tertiles were formed for the entire sam

ple based on number of total encounters each individual ac
cessed from 2005-2018 for VHA use [low (≤78); moderate 
(>78 and ≤215); or high (>215) use] and VHA mental health 
care use [low (≤17); moderate (>17 and ≤93); or high (>93)]. 

The final cohort included 724 752 homeless Veterans. Of 
these, 1177 (0.2%) identified as NHPI. Comparator samples 
were generated for non-NHPI Veterans (n=723 575; 99.8%), 
and White Veterans (n=418 085; a subsample of the non-
NHPI sample, which comprised 57.7% of the total sample 
and 57.8% of the non-NHPI Veteran sample). The current 
study was approved by the Colorado Multiple Institutional 
Review Board (#20-2756) and the local VA Research and De
terminations committee. 

Analytic Plan 

Sample characteristics were generated for the NHPI and 
comparator cohorts (non-NHPI and White homeless Vet
erans). The 2 comparator samples (non-NHPI and White) 
were chosen to determine if the associations between NHPI 
race and TBI were specific to non-NHPI Veterans or only 
relative to White Veterans. As race and ethnicity were dis
tinct variables in this sample (eg, White, non-Hispanic), 
Hispanic ethnicity was examined as a covariate to further 
delineate this association. Differences in sample charac
teristics were examined using chi-squared analyses. To ex
amine if NHPI identity was associated with TBI diagnosis, 
crude logistic regression analyses were conducted. Adjusted 
logistic multivariate regressions were also conducted to de
termine if these associations remained significant when ad
justing for covariates. Covariates included: rurality, age, 
sex, ethnicity, service-connected disability, PTSD, depres
sion, VHA general use, and VHA mental health service use. 
Rurality, service-connected disability, and VHA service use 
(both general and mental health) were included as access 
and engagement in VHA services have been shown to be 
associated with greater likelihood of receipt of medical di
agnosis, including TBI.5 Sociodemographic factors (ie, age, 
sex, ethnicity) were included, as these factors are associ
ated with propensity to encounter warzone experiences as
sociated with TBI,13 as well as social determinants asso
ciated with TBI diagnosis and receipt of care (eg, sex).22 

Finally, PTSD and depression were included in adjusted 
analyses given comorbidity as well as the intricate and neu
rologic relation of these diagnoses to TBI.4 All analyses 
were conducted using IBM SPSS, Version 29.0 (IBM Corp, 
Armonk, NY). 

Results 

Table 1  includes sample characteristics for each cohort. 
Relative to both the non-NHPI and White cohorts, the NHPI 
cohort was significantly younger and included more fe
males and those who resided in non-rural areas (P<.001). 
NHPI Veterans also were significantly less likely to have 
documentation of service-connected disability (P=.007 [vs. 
non-NHPI] and P=.005 [vs. White]) and were more likely to 
be low users (vs. moderate or high) of VHA general care or 
VHA mental health services when compared to non-NHPI 
and White Veterans (all P<.001). NHPI Veterans were also 
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significantly more likely to have a PTSD diagnosis when 
compared to both the non-NHPI and White Veteran cohorts 
(P<.001). There were no significant differences between 
NHPI Veterans and the comparator cohorts in depression 
diagnosis. Although associations were largely similar be
tween the non-NHPI and White cohorts, the White cohort 
was significantly more likely to identify as Hispanic 
(P=.007), relative to the NHPI cohort; in contrast, this was 
not observed in comparisons between the non-NHPI and 
NHPI cohorts. 

NHPI Veterans had higher rates of documented TBI di
agnosis (18.3%) relative to both the non-NHPI (10.9%) and 
White (12.9%) Veteran cohorts. Specifically, in the crude 
model, NHPI homeless Veterans were 82% more likely to 
have a documented TBI diagnosis relative to non-NHPI 
homeless Veterans (AOR=1.82, 95% CI: 1.57-2.11, P<.001), 
and 51% more likely compared to White homeless Veterans 
(AOR=1.51, 95% CI: 1.30-1.75, P<.001; Table 2 ). This effect 
persisted in the presence of several covariates, such that, in 
adjusted analyses, NHPI homeless Veterans were 48% more 
likely to have a TBI diagnosis compared to the non-NHPI 
cohort (AOR = 1.48, 95% CI: 1.27-1.74, P<.001), and 28% 
more likely to have a TBI diagnosis compared to the White 
cohort (AOR=1.28, 95% CI: 1.09-1.50, P=.003). 

Discussion 

This study is the first to examine TBI diagnosis among 
NHPI homeless Veterans relative to non-NHPI homeless 
Veterans. It is important to consider why NHPI homeless 
Veterans had higher rates of documented TBI diagnosis 
relative to these other Veterans. For example, a study by 
Sakamoto and colleagues found that NHPI Veterans have 
among the highest rates of deployment-related blast ex
posure,15 with many experiencing posttraumatic amnesia, 
factors that are significant correlates of TBI severity and 
subsequent neurocognitive impact. Consequently, research 
is needed to understand when homeless NHPI Veterans 
experience TBI (eg, during deployment, post-deployment), 
including potentially during episodes of homelessness, and 
how these injuries impact functioning. 

Finding regarding elevated rates of TBI among NHPI 
homeless Veterans suggest these Veterans may warrant in
creased attention to inform delivery of TBI-related services, 
such as rehabilitative services. Findings also suggest that 
an important next step is understanding psychodiagnostic 
practices as they relate to TBI assessment among NHPI 
homeless Veterans. Culturally-sensitive approaches that 
consider the intersection of NHPI identity and housing in
stability may be important for conceptualizing cognitive 
symptoms. For example, some NHPI individuals are more 
likely to describe symptoms as physical complaints,23 

which may complicate the process of determining the eti
ology of somatic (headaches, concentration concerns) and 
psychiatric symptoms (sadness, anxiety).24 Therefore, ad
ditional information, including how TBI diagnosis is deter
mined and culture is integrated into case conceptualiza
tion, is necessary. 

An incidental finding that warrants additional examina
tion was the lower use of VHA services among NHPI home
less Veterans, which is concerning for multiple reasons. 
Individuals who do not present to care are less likely to 
be screened and evaluated for health conditions; thus, the 
finding of higher rates of TBI diagnosis despite lower VHA 
use is troubling. This may suggest rates of TBI are actually 
underestimated among NHPI homeless Veterans. Moreover, 
it is possible that some NHPI homeless Veterans were re
ferred for VA care, yet did not access services. Additional 
research is needed to understand which services these Vet
erans are accessing, including TBI-related care, both within 
VA and the community. 

Interestingly, prior research has been mixed regarding 
VA and community-based service use among NHPI Veter
ans. Some work has found no differences in service use 
among NHPI Veterans relative to other racial/ethnic groups 
of Veterans,25 while other studies have found greater use 
of some VA services, including TBI-related care.19 However, 
these studies examined the general NHPI Veteran popula
tion, rather than those experiencing homelessness, or ag
gregated data from Veterans who identified as NHPI and 
Asian American. In addition, some research has noted that 
Asian American and Pacific Islander Veterans are more 
likely to have private insurance than other cohorts (eg, 
Black Veterans).25 Although it is less likely that homeless 
Veterans have private insurance, it is possible that some 
NHPI homeless Veterans have access to other forms of in
surance (eg, Medicaid), and therefore, access community 
care in lieu of VA services. 

Although this finding regarding VA use was incidental, 
there are several potential explanations. VHA specialty ser
vices for TBI-related care (eg, neurorehabilitation) may be 
more limited or difficult to access in regions with high con
centrations of NHPI Veterans (eg, Guam).14 As such, Vet
erans in these regions may have to travel to distant areas 
which may result in substantial financial burden (eg, trans
portation and lodging costs; childcare costs). Toward this 
end, Veterans in rural regions (eg, Guam) or experiencing 
psychosocial stressors (eg, homelessness) may lack finan
cial resources to access or obtain specialty care, including 
TBI-related care, in distant, high-cost-of-living areas on 
Oʻahu or the continental US.26,27 Further, NHPI Veterans 
in rural and underserved regions may access non-VA care if 
it is more readily available or if there is more local knowl
edge regarding services (eg, community-based case man
ager, spiritual leader).28 Finally, prior experiences with the 
federal government may engender perceptions of structural 
racism and distrust, potentially contributing to lower use of 
VA services.14,29 

Mental health stigma among NHPI individuals also may 
serve as a barrier to service use.23,24 NHPI Veterans may 
engage in traditional cultural healing practices (eg, hoʻo
ponopono; lomi lomi; laʻau lapaʻau), rather than a “west
ernized” biomedical approach, although this warrants fur
ther research as it is unknown how homeless NHPI Veterans 
view available VA practices.14,28 Similarly, some NHPI Vet
erans may prefer to access support through individuals 
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Table 1. Characteristics and Group Differences for NHPI, non-NHPI, and White Veterans accessing Department of Veterans Affairs Homeless Programs between January 1, 2005 
and December 31, 2018. 

NHPI Cohort 
(n=1177) 

Non-NHPI Cohort 
(n=723 575) χ2 for NHPI vs. Non-NHPI Cohorta 

P 

White Cohort 
(n=418 085) χ2 for NHPI vs. White Cohorta 

P n % n % n % 

Age 833.37 <.001 792.34 <.001 

< 39 569 48.3 141,976 19.6 85,398 20.4 

40-49 245 20.8 96,108 13.3 55,593 13.3 

50-59 234 19.9 175,060 24.2 93,808 22.4 

60-69 104 8.8 220,216 30.4 121,659 29.1 

> 70 25 2.1 90,215 12.5 61,627 14.7 

Sex 76.52 <.001 136.25 <.001 

Male 939 79.8 637,168 88.1 376,315 90.0 

Female 238 20.2 86,407 11.9 41,770 10.0 

Hispanic 93 7.9 58,561 8.1 .06 .809 43,031 10.3 7.27 .007 

Rural 98 8.3 88,695 12.3 16.90 <.001 67,325 16.1 52.60 <.001 

Service-connected disability 71 6.0 59,234 8.2 7.26 .007 34,707 8.3 7.94 .005 

TBI 215 18.3 79,053 10.9 65.02 <.001 53,817 12.9 30.42 <.001 

PTSD 609 51.7 293,156 40.5 61.45 <.001 175,338 41.9 46.32 <.001 

Depression 694 59.0 427,063 59.0 <.01 .970 255,806 61.2 2.44 .118 

VHA general useb 243.59 <.001 242.15 <.001 

Low 624 53.0 240,007 33.2 138,133 33.0 

Moderate 359 30.5 241,479 33.4 142,423 34.1 

High 194 16.5 242,089 33.5 137,529 3.9 

VHA mental health usec 97.81 <.001 93.32 <.001 

Low 472 40.1 240,526 33.2 136,817 32.7 

Moderate 472 40.1 241,367 33.4 143,258 34.3 

High 233 19.8 241,682 33.4 138,010 33.0 

aChi-square analyses were conducted between NHPI and non-NHPI homeless Veteran cohorts as well as NHPI and White homeless Veteran cohorts. 
bVHA general use computed based on total number of encounters as: low (≤78); moderate (>78 and ≤215); and high (>215) use. 
cVHA mental health use computed based on total number of encounters as: low (≤17); moderate (>17 and ≤93); and high (>93). 
Abbreviations: NHPI = Native Hawaiian and/or Pacific Islander; PTSD = posttraumatic stress disorder; TBI = traumatic brain injury; VHA = Veterans Health Administration. 
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Table 2. Crude and Adjusted Models Examining Associations Between NHPI Identity and TBI Diagnosis among 
Veterans accessing Department of Veterans Homeless Programs between January 1, 2005 and December 31, 2018. 

Variable NHPI vs. Non-NHPI NHPI vs. White 

AOR 95% CI P AOR 95% CI P 

Crude 

NHPI identity 1.82 1.57, 2.11 <0.001 1.51 1.30, 1.75 <0.001 

Adjusted 

NHPI identity 1.48 1.27, 1.74 <0.001 1.28 1.09, 1.50 0.003 

Agea 

40-49 0.51 0.50, 0.52 <0.001 0.51 0.49, 0.52 <0.001 

50-59 0.30 0.30, 0.31 <0.001 0.31 0.30, 0.32 <0.001 

60-69 0.23 0.23, 0.24 <0.001 0.24 0.23, 0.24 <0.001 

> 70 0.19 0.18, .19 <0.001 0.18 0.17, 0.19 <0.001 

Sexb 2.26 2.20, 2.32 <0.001 2.16 2.09, 2.24 <0.001 

Ethnicityc 1.14 1.11, 1.17 <0.001 1.02 0.99, 1.05 0.314 

Rurald 1.11 1.08, 1.13 <0.001 1.03 >0.99, 1.05 0.065 

Service-connected disabilitye 1.21 1.18, 1.24 <0.001 1.23 1.19, 1.27 <0.001 

PTSD 2.66 2.61, 2.71 <0.001 2.74 2.68, 2.80 <0.001 

Depression 1.32 1.28, 1.35 <0.001 1.26 1.23, 1.29 <0.001 

VHA general usef 

Moderate 1.80 1.76, 1.85 <0.001 1.80 1.74, 1.86 <0.001 

High 3.06 2.96, 3.16 <0.001 3.09 2.97, 3.21 <0.001 

VHA mental health useg 

Moderate 1.31 1.28, 1.35 <0.001 1.32 1.28, 1.37 <0.001 

High 1.26 1.22, 1.30 <0.001 1.28 1.23, 1.33 <0.001 

aAge ≤ 39 selected as reference. 
bMale sex selected as reference. 
cHispanic ethnicity selected as reference. 
dResiding in a rural region selected as reference. 
ePresence of service-connected disability selected as reference. 
fLow VHA general service use selected as reference. 
gLow VHA mental health service use selected as reference. 
Note. Binomial logistic regression models conducted for all crude and adjusted regressions. All models were significant. 
Abbreviations: AOR = adjusted odds ratio; CI = confidence interval; NHPI = Native Hawaiian and/or Pacific Islander; PTSD = posttraumatic stress disorder; TBI = traumatic brain 
injury; VHA = Veterans Health Administration. 

within their communities, such as family members, friends, 
peers, or spiritual leaders.14 

The intersection of demographic and cultural factors 
also may have impacted use of VA services among NHPI 
Veterans, who were more likely to be female. Females tradi
tionally are more likely to have caretaking duties (eg, chil
dren, older family members),30 and this is especially true 
amongst NHPI individuals in which collectivistic ideals, in
cluding caretaking of older family members, is more nor
mative.31 Such factors can impact ability to access VA ser
vices, including specialty care which can be time-intensive 
(eg, psychotherapy). Additionally, multiple other barriers 
to VA healthcare use have been noted for female Veterans 
(eg, lack of gender-sensitive options, feeling uncomfort
able) that are important to consider.32 Therefore, examin
ing the intersection of gender as it relates to NHPI race is 
important for future work in this domain. 

Finally, an important note is the discrepancy between 
prior work documenting rates of TBI as high as 91% among 

Veterans experiencing homelessness10 and this study’s 
finding of 10.9%-18.3%. Several factors may explain this 
discrepancy, including that the prior study administered a 
diagnostic interview in a non-TBI-related service setting 
while this study examined VA electronic medical records, 
which necessitated the Veteran having received a docu
mented diagnosis. Some Veterans experiencing homeless
ness may not have gone through the formal process to be 
diagnosed with a TBI (which can occur in TBI-related ser
vice settings), which could partially explain this discrep
ancy. Nonetheless, given the magnitude of difference in TBI 
diagnostic rates, additional work is requisite to understand 
why differences in rates may occur between VA electronic 
medical records and diagnostic interviews. 

Limitations 

Findings were based on VA electronic medical records and 
diagnoses were not confirmed via clinical interview. Some 
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factors were not readily available in this dataset (eg, private 
insurance, branch of service, specialty) which may be re
lated to findings. TBI diagnosis was not differentiated based 
on severity (ie, mild, moderate, severe).5,21 This is an im
portant consideration as moderate/severe TBIs have differ
ing repercussions and treatment approaches.33 Homeless
ness was defined based on use of VHA homeless programs; 
as such, a portion of homeless Veterans (ie, those experi
encing homelessness who had not accessed VHA homeless 
program services) may not be captured in this cohort. 

NHPI race was extracted from VA electronic medical 
records and may not reflect how Veterans identified them
selves. Indeed, Hernandez and colleagues34 have noted that 
NHPI data extraction from VA electronic medical record 
may be poor relative to other racial/ethnic groups (eg, 
White Veterans). The broad NHPI category also did not al
low for disaggregation; as such, differences between spe
cific NHPI cultural groups could not be examined, despite 
heterogeneity between these groups. Multi-racial identity 
was also not categorized in analyses such that NHPI Veter
ans who were multi-racial were classified as NHPI. As many 
NHPI individuals are multi-racial,35 with a substantial por
tion also identifying as Asian American, further disaggre
gation is necessary, particularly considering that Veterans 
who identify as both Asian American and NHPI appear to 
have higher rates of adverse health outcomes (eg, suicidal 
ideation).36 In addition, given the transient nature of 
homelessness, it was not possible to examine the impact 
of region (eg, Pacific Islands relative to mainland), includ
ing if differences in rates of TBI diagnosis remained signif
icant after accounting for region of residence. The smaller 
size of the NHPI cohort, compared to the non-NHPI and 
White cohorts, also may have impacted analyses; as such, 
analyses should be viewed as preliminary, with replication 
in a larger cohort warranted. This was also a secondary 
analysis of an existing dataset and data were not available 

beyond 2018 (including through the COVID-19 pandemic, 
during which housing instability was impacted).37 Conse-
quently, findings may differ in the more recent years, espe-
cially given factors impacting VA service use and housing 
instability (eg, COVID-19 pandemic). Examination with a 
more contemporary dataset is warranted. 

It is also important to note that NHPI Veterans are dis-
proportionately located within the US Pacific Islands and 
the West coast of the United States.38 As such, these Vet-
erans may be more likely to access VA care from VA fa-
cilities within these regions (eg, medical centers in Hon-
olulu, San Diego, Las Vegas), which may may differ in their 
TBI-related assessment and care relative to other VA facili-
ties. Nonetheless, this assertion is speculative in nature. As 
the teams was unable to account for specific VA facilities 
or facility types in our analyses, further examination of the 
region or facility where care was delivered may be impor-
tant to include in future examinations of NHPI race and TBI 
among homeless Veterans. 

Conclusions 

This project serves as an initial examination suggesting 
higher documented rates of TBI diagnosis among NHPI 
homeless Veterans. Given lower rates of VHA service uti-
lization among NHPI homeless Veterans, findings suggest 
a need to understand how to connect and engage NHPI 
homeless Veterans into care, especially TBI-related ser-
vices. Future research focused on understanding culturally-
sensitive methods of assessing TBI and facilitating engage-
ment in services among NHPI homeless Veterans is 
paramount. 

Submitted: July 22, 2025 PDT. Accepted: January 19, 2026 PDT. 

Published: March 11, 2026 PDT. 

69Hawaiʻi Journal of Health & Social Welfare



References 

1. Tanielian TL, Jaycox L. Invisible Wounds of War:
Psychological and Cognitive Injuries, Their
Consequences, and Services to Assist Recovery. RAND
Center for Military Health Policy Research; 2008.
doi:10.1037/e527612010-001

2. Hoofien D, Gilboa A, Vakil E, Donovicket PJ.
Traumatic brain injury (TBI) 10-20 years later: A
comprehensive outcome study of psychiatric
symptomatology, cognitive abilities and
psychosocial functioning. Brain Inj.
2001;15(3):189-209. doi:10.1080/
026990501300005659

3. Greer N, Ackland P, Sayer N, Spoont M, Taylor B,
et al. Relationship of deployment-related mild
traumatic brain injury to posttraumatic stress
disorder, depressive disorders, substance use
disorders, suicidal ideation, and anxiety disorders:
A systematic review. 2019. https://
www.ncbi.nlm.nih.gov/books/NBK541421/

4. Simmons AN, Matthews SC. Neural circuitry of
PTSD with or without mild traumatic brain injury: a
meta-analysis. Neuropharmacology.
2012;62(2):598-606. doi:10.1016/
j.neuropharm.2011.03.016

5. Holliday R, Smith AA, Kinney AR, Forster JE,
Bahraini N, et al. Research letter: Traumatic brain
injury among Veterans accessing VA justice-related
services. J Head Trauma Rehabil.
2023;38(2):184-190. doi:10.1097/
HTR.0000000000000822

6. Pogoda TK, Stolzmann KL, Iverson KM, Baker E,
Krengel M, et al. Associations between traumatic
brain injury, suspected psychiatric conditions, and
unemployment in Operation Enduring Freedom/
Operation Iraqi Freedom Veterans. J Head Trauma
Rehabil. 2016;31(3):191-203. doi:10.1097/
HTR.0000000000000092

7. Barnes SM, Russell LM, Hostetter TA, Forster JE,
Devore MD, et al. Characteristics of traumatic brain
injuries sustained among Veterans seeking
homeless services. J Health Care Poor Underserved.
2015;26(1):92-105. doi:10.1353/hpu.2015.0010

8. Brenner LA, Hostetter TA, Barnes SM, Stearns-
Yoder KA, Soberay KA, et al. Traumatic brain injury,
psychiatric diagnoses, and suicide risk among
Veterans seeking services related to homelessness.
Brain Inj. 2017;13-14:1731-1735. doi:10.1080/
02699052.2017.1376758

9. Stubbs JL, Thornton AE, Sevick JM, Silverberg ND,
Barr AM, et al. Traumatic brain injury in homeless
and marginally housed individuals: a systematic
review and meta-analysis. Lancet Public Health.
2020;5(1):e19-e32. doi:10.1016/
S2468-2667(19)30188-4

10. Metraux S, Clegg LX, Daigh JD, Culhane DP,
Kane V. Risk factors for becoming homeless among
a cohort of veterans who served in the era of the
Iraq and Afghanistan conflicts. Am J Public Health.
2013;103(S2):S255-S261. doi:10.2105/
AJPH.2013.301432. PMID:24148066

11. Dell KC, Staph J, Hillary FG. Traumatic brain
injury in the homeless: health, injury mechanisms,
and hospital course. Brain Inj.
2021;35(10):1192-1200. doi:10.1080/
02699052.2021.1958009

12. Tsai J, Kong G. Mental health of Asian American
and Pacific Islander military Veterans: Brief review
of an understudied group. Mil Med.
2012;177(11):1438-1444. doi:10.7205/MILMED-
D-12-00214

13. Department of Veterans Affairs. Traumatic
Brain Injury. 2020. https://
www.vacsp.research.va.gov/CSPEC/Studies/
CSPEAR/Docs/Traumatic-Brain-Injury.pdf

14. Monteith LL, Holliday R, Iglesias CD, Sherrill A,
Brenner LA, et al. Suicide risk and prevention in
Guam: Clinical and research considerations and a
call to action. Asian J Psychiatr. 2023;83:103546.
doi:10.1016/j.ajp.2023.103546

15. Sakamoto MS, Hanson KL, Chanfreau-Coffinier
C, Lai MHC, Román CAF, et al. An examination of
racial/ethnic differences on the Neurobehavioral
Symptom Inventory among Veterans completing
the Comprehensive Traumatic Brain Injury
Evaluation: A Veterans Affairs Million Veteran
Program Study. Arch Clin Neuropsychol.
2023;38:929-943. doi:10.1093/arclin/acad005.
PMID:36702773

16. Vasterling JJ, Jacob SN, Rasmusson A. Traumatic
Brain Injury and Posttraumatic Stress Disorder:
Conceptual, Diagnostic, and Therapeutic
Considerations in the Context of Co-Occurrence. J
Neuropsychiatry Clin Neurosci. 2018;30(2):91-100.
doi:10.1176/appi.neuropsych.17090180

17. Moore C. No space in paradise: Hawai’i’s FY
2024 budget and the cost-of-living crisis. Cal J
Politics Policy. 2024;16(1):1-25. doi:10.5070/
P2CJPP16163065

70Hawaiʻi Journal of Health & Social Welfare

https://doi.org/10.1037/e527612010-001
https://doi.org/10.1080/026990501300005659
https://doi.org/10.1080/026990501300005659
https://www.ncbi.nlm.nih.gov/books/NBK541421/
https://www.ncbi.nlm.nih.gov/books/NBK541421/
https://doi.org/10.1016/j.neuropharm.2011.03.016
https://doi.org/10.1016/j.neuropharm.2011.03.016
https://doi.org/10.1097/HTR.0000000000000822
https://doi.org/10.1097/HTR.0000000000000822
https://doi.org/10.1097/HTR.0000000000000092
https://doi.org/10.1097/HTR.0000000000000092
https://doi.org/10.1353/hpu.2015.0010
https://doi.org/10.1080/02699052.2017.1376758
https://doi.org/10.1080/02699052.2017.1376758
https://doi.org/10.1016/S2468-2667(19)30188-4
https://doi.org/10.1016/S2468-2667(19)30188-4
https://doi.org/10.2105/AJPH.2013.301432
https://doi.org/10.2105/AJPH.2013.301432
https://doi.org/10.1080/02699052.2021.1958009
https://doi.org/10.1080/02699052.2021.1958009
https://doi.org/10.7205/MILMED-D-12-00214
https://doi.org/10.7205/MILMED-D-12-00214
https://www.vacsp.research.va.gov/CSPEC/Studies/CSPEAR/Docs/Traumatic-Brain-Injury.pdf
https://www.vacsp.research.va.gov/CSPEC/Studies/CSPEAR/Docs/Traumatic-Brain-Injury.pdf
https://www.vacsp.research.va.gov/CSPEC/Studies/CSPEAR/Docs/Traumatic-Brain-Injury.pdf
https://doi.org/10.1016/j.ajp.2023.103546
https://doi.org/10.1093/arclin/acad005
https://doi.org/10.1176/appi.neuropsych.17090180
https://doi.org/10.5070/P2CJPP16163065
https://doi.org/10.5070/P2CJPP16163065


18. Palakiko D, Daniels S, Haitsuka K, DeFries K,
Kamakawiwo‘ole S, et al. A report on the impact of
the COVID-19 pandemic on the health and social
welfare of the Native Hawaiian population in
Hawai‘i. Hawaii J Health Soc Welf. 2021;80(9 Suppl
1):62-70.

19. Brooks E, Kaufman C, Nagamoto HT, Dailey NK,
Bair BD, et al. The impact of demographic
differences on native Veterans’ outpatient service
utilization. Psychol Serv. 2015;12(2):134-140.
doi:10.1037/a0038687

20. Julien-Chinn FJ, Park MLN. Understanding the
connection between the ‘Āina, strengths, and
houselessness among previously houseless Native
Hawaiian and Micronesian families. J Hum Behav
Social Environ. 2022;32(4):466-477.

21. Holliday R, Kinney AR, Smith AA, Forster JE, Liu
S, et al. A latent class analysis to identify subgroups
of VHA using homeless Veterans at greater risk for
suicide mortality. J Affect Disord. 2022;315:162-167.
doi:10.1016/j.jad.2022.07.062

22. Schultz D, Hunter KM, Skrabala L, Haynie JG.
Improving support for Veteran women: Veterans’
issues in focus. RAND Health Q. 2023;10(2):10.

23. Africa J, Carrasco M. Asian-American and Pacific
Islander Mental Health. National Alliance on Mental
Illness; 2011.

24. Ta Park VM, Kaholokula JK, Chao PJ, Antonio M.
Depression and help-seeking among Native
Hawaiian women. J Behav Health Serv Res.
2018;45:454-468. doi:10.1007/s11414-017-9584-5

25. Tsai J, Whealin JM, Pietrzak RH. Asian American
and Pacific Islander military Veterans in the United
States: Health service use and perceived barriers to
mental health services. Am J Public Health.
2014;104(Suppl 4):S538-S547. doi:10.2105/
AJPH.2014.302124. PMID:25100419

26. Kornelsen J, Khowaja AR, Av-Gay G, Sullivan E,
Parajulee A, et al. The rural tax: Comprehensive
out-of-pocket costs associated with patient travel in
British Columbia. BMC Health Serv Res. 2021;21:854.
doi:10.1186/s12913-021-06833-2. PMID:34419025

27. Tsai J, Szymkowiak D, Beydoun H, Dasilva L.
Transportation as a determinant of health:
Evaluating the Veterans Affairs Rideshare Program
for Homeless Patients. Health Aff.
2024;43(8):1090-1099. doi:10.1377/
hlthaff.2023.01332

28. Polzer ER, Rohs CM, Iglesias CD, Mignogna J,
Krishnamurti LS, et al. “You wished the ground
would open and swallow you up”: Expert opinions
on shame, the collective, and other cultural
considerations for suicide prevention among Asian
American and Pacific Islander Veterans. Inj
Epidemiol. 2025;12(1):5. doi:10.1186/
s40621-025-00560-6. PMID:39833930

29. Department of Veterans Affairs National Center
for PTSD. Psychological Trauma for Native
Hawaiians and Americans of Japanese Ancestry
who Served in Vietnam. https://www.ptsd.va.gov/
professional/treat/type/
vietnam_hawaiian_japanese.asp

30. North CS, Smith EM. A comparison of homeless
men and women: Different populations, different
needs. Community Ment Health J.
1993;29(5):423-431. doi:10.1007/BF00754410

31. Yee BWK, Su J, Kim SY, Yancura L. Asian
American and Pacific Islander families. In: Tewari N,
Alvarez AN, eds. Asian American Psychology: Current
Perspectives. Routledge/Taylor & Francis Group;
2009:295-315.

32. Godier-McBard L, Wood A, Kohomange M,
Cable G, Fossey M. Barriers and facilitators to
mental healthcare for women Veterans: A scoping
review. J Ment Health. 2023;32(5):951-961.
doi:10.1080/09638237.2022.2118686

33. Comper P, Bisschop SM, Carnide N, Tricco A. A
systematic review of treatments for mild traumatic
brain injury. Brain Inj. 2005;19(11):863-880.
doi:10.1080/02699050400025042

34. Hernandez SE, Sylling PW, Mor MK, Fine MJ,
Nelson KM, et al. Developing an algorithm for
combining race and ethnicity data sources in the
Veterans Health Administration. Mil Med.
2020;185(3-4):e495-e500. doi:10.1093/milmed/
usz322

35. United States Census. Broad Diversity of Asian,
Native Hawaiian, Pacific Islander Population. 2022.
https://www.census.gov/library/stories/2022/05/
aanhpi-population-diverse-geographically-
dispersed.html

36. Monteith LL, Forster JE, Holliday R, Miller C,
Bahraini N, et al. Disaggregating data regarding
suicidal ideation and suicide attempts among
post-9/11 Asian American and Pacific Islander
Veterans. Journal of Prevention and Health
Promotion.

71Hawaiʻi Journal of Health & Social Welfare

https://doi.org/10.1037/a0038687
https://doi.org/10.1016/j.jad.2022.07.062
https://doi.org/10.1007/s11414-017-9584-5
https://doi.org/10.2105/AJPH.2014.302124
https://doi.org/10.2105/AJPH.2014.302124
https://doi.org/10.1186/s12913-021-06833-2
https://doi.org/10.1377/hlthaff.2023.01332
https://doi.org/10.1377/hlthaff.2023.01332
https://doi.org/10.1186/s40621-025-00560-6
https://doi.org/10.1186/s40621-025-00560-6
https://www.ptsd.va.gov/professional/treat/type/vietnam_hawaiian_japanese.asp
https://www.ptsd.va.gov/professional/treat/type/vietnam_hawaiian_japanese.asp
https://www.ptsd.va.gov/professional/treat/type/vietnam_hawaiian_japanese.asp
https://doi.org/10.1007/BF00754410
https://doi.org/10.1080/09638237.2022.2118686
https://doi.org/10.1080/02699050400025042
https://doi.org/10.1093/milmed/usz322
https://doi.org/10.1093/milmed/usz322
https://www.census.gov/library/stories/2022/05/aanhpi-population-diverse-geographically-dispersed.html
https://www.census.gov/library/stories/2022/05/aanhpi-population-diverse-geographically-dispersed.html
https://www.census.gov/library/stories/2022/05/aanhpi-population-diverse-geographically-dispersed.html


37. McCleery A, Wynn JK, Novacek D, Reavis EA, Tsai
J, et al. Socioeconomic challenges during the
COVID-19 pandemic for Veterans with psychosis or
recent homelessness. Health Soc Care Community.
2022;30(5):e2169-e2178. doi:10.1111/hsc.13655.
PMID:34806259

38. Spark TL, Kreisel C, Brenner LA, Hoffmire CA,
Monteith LL. Putting it on a map: Geographic
visualization to inform suicide prevention in Asian,
Native Hawaiian and Pacific Islander Veterans.
Asian J Psychiatr. 2022;73:103125. doi:10.1016/
j.ajp.2022.103125

72Hawaiʻi Journal of Health & Social Welfare

https://doi.org/10.1111/hsc.13655
https://doi.org/10.1016/j.ajp.2022.103125
https://doi.org/10.1016/j.ajp.2022.103125


Academic and Pre-Medical Advising Factors Associated with 
Admission to the John A. Burns School of Medicine Among 
Premedical Students at the University of Hawai‘i at Mānoa 
K Kanoho Hosoda, PhD1, Kiana Y Shiroma, PhD2, Philip M Lee, BS3, Maria BJ Chun, PhD4 

1 Department of Native Hawaiian Health, John A. Burns School of Medicine, University of Hawaiʻi at Mānoa, 2 Pre-Health/Pre-Law Advising Center, 
University of Hawaiʻi at Mānoa, 3 John A. Burns School of Medicine, University of Hawaiʻi at Mānoa, 4 Department of Surgery, John A. Burns School of 
Medicine, University of Hawaiʻi at Mānoa 

Keywords: premedical students, premedical advising, predictors of medical school acceptance 

https://doi.org/10.62547/NUGK1824 

Abstract 
The Medical School Hotline of the University of Hawaiʻi 
John A. Burns School of Medicine was founded in 1993, 
by Satoru Izutu PhD (former vice-dean of UH JABSOM). 
It is edited by Kathleen Kihmm Connolly PhD, HJH&W 
Contributing Editor. 

Understanding predictors of medical school acceptance is 
essential for informing effective premedical advising and 
applicant preparation. The objective of this study was to 
identify academic and advising-related factors associated 
with successful admission to medical school. A retrospective 
cohort study was conducted using institutional student 
records from the University of Hawaiʻi at Mānoa, including 
238 premedical students who applied to medical school 
between 2018 and 2024. Academic variables included 
Medical College Admission Test scores, cumulative grade 
point average, and Association of American Medical Colleges 
Professional Readiness Examination scores. Advising-related 
variables included the number of pre-health workshops 
attended and advising appointments completed. Medical 
school acceptance was significantly correlated with Medical 
College Admission Test scores (r = 0.595), grade point 
average (r = 0.443), and Professional Readiness Examination 
scores (r = 0.355), with all associations reaching statistical 
significance (P < .001). In contrast, participation in advising 
appointments and workshops was not significantly 
associated with acceptance outcomes. These findings 
indicate that academic performance measures remain the 
strongest predictors of medical school acceptance among 
premedical students in this cohort. The lack of association 
between advising utilization and acceptance suggests a need 
to evaluate and potentially restructure advising services to 
better align with applicant needs and measurable outcomes. 
Improving the effectiveness of advising interventions may 
enhance their contribution to student success in the medical 
school application process. 

Abbreviations and Acronyms 

AAMC = Association of American Medical Colleges 
AMCAS = American Medical College Application Service 
GPA = grade point average 
MCAT = Medical College Admission Test 
PAC = Pre-Health/Pre-Law Advising Center 
PREview = Professional Readiness Exam 
UHM = University of Hawaiʻi at Mānoa 

Introduction 

Research on premedical students is sparse despite the large 
number of students interested in pursuing a career in med
icine,1 with highly competitive acceptance rates at 41.9% 
of 165 326 applicants nationwide from 2021-2022 through 
2023-2024.2 A literature review identified some articles fo
cused on a specific group or groups.3,4 For example, 
Hadinger interviewed 33 underrepresented minority med
ical students about their application experiences and fac
tors influencing application decisions.3 Using a grounded 
theory approach, motivating factors were identified: com
mitment to medicine as a career, exposure to the health 
care field through personal experiences or by observing 
others (eg, role models), and desiring a fulfilling job where 
one can have both a stable income and help others.3 Re
garding “barriers and supports,” some respondents found 
the application process to be “overwhelming, difficult, and 
expensive,” especially the Medical College Admissions Test 
(MCAT). Mitigating factors included having a role model, 
familial support, and in some cases guidance from a pre-
health advisor or someone similar. Hadinger noted that al
though further research was needed, pre-health advisors 
can play a critical role for students who lack other sup
ports.3 

Several articles evaluated perceptions of student needs 
in larger cohort studies. For example, a recent study by 
Malvitz et al utilized a Collective Case Series framework 
to identify themes in premedical student data. Data from 
6 universities in the United States were collected between 
June and July 2022 in an attempt to identify student needs 
and the resources available to support them. Results found 
students reported a significant “mismatch” with the lack of 
adequate information on what a career in medicine actually 
entails.1 

Attempting to include other factors into the medical ad
missions process, the Association of American Medical Col
leges (AAMC) recently developed the Professional Readi
ness Exam (PREview). The exam is a standardized test that 
assesses 9 professional competencies relevant to entering 
medical students. When included in pre-interview screen
ing, this test strives to improve holistic review in a high-
volume context earlier in the application review process.5 

The PREview exam was piloted in 2020-2021.6 A recent 
study found that there were small and positive correlations 
between PREview scores and MCAT scores and undergradu
ate GPAs.7 
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The purpose of the current study is to identify academic 
and advising-related factors associated with successful ad
mission to medical school. In a previous study the authors 
attempted to learn more about premedical students’ char
acteristics and experiences through an online, anonymous 
survey, and interviews; however, due to a low response rate, 
limited data were obtained.8 Of the 8 students who volun
tarily provided their contact information to be interviewed, 
all had quite diverse experiences. But, the 2 areas in com
mon were viewing the MCAT as very difficult and a “ma
jor obstacle”, and gratitude for the assistance they received 
from their pre-health advisors. This current study analyzed 
available data from University of Hawai’i at Mānoa (UHM) 
premedical students to identify significant differences be
tween those who were accepted to medical school and those 
who were not, with the aim of determining whether utiliza
tion of Pre-Health/Pre-Law Advising Center (PAC) services 
was positively associated with medical school acceptance. 
The study was approved as exempt by the University of 
Hawaiʻi Human Studies Program on August 22, 2024 (Pro
tocol Number: 2024-00581). 

Methods 

Data were obtained from a University of Hawaiʻi System 
database with student-submitted information on applica
tions, registration, and PAC advising; PAC Google Drive; 
and American College Application Services (AMCAS). Infor
mation on 20 451 UHM students who graduated with bach
elor’s degrees from Spring 2014 through Summer 2023 was 
downloaded on September 19, 2024. Any student self-iden
tifying as a premedical student, declaring a major relevant 
to seeking a career in medicine (eg, biology, chemistry), or 
indicating interest in a medical career was included. Addi
tionally, students who signed up for services at PAC related 
to medicine or attended medicine-related workshops were 
also included. Data on students who saw PAC for 3977 ap
pointments from January 2019 through February 2024 was 
pulled on March 7, 2024. The PAC Google Drive houses a 
database that collects data inputted directly by students 
who attend PAC workshops. PAC event attendee data from 
January 2018 through April 2024 was pulled on June 24, 
2024, totaling 2149 registration entries. AMCAS is a nation
wide database of medical school applicants. Information 
on 694 UHM applicants who applied from 2018 through 
2024 was pulled on June 24, 2024. Of these applicants, 
238 provided consent to access their application data. Ex
ploratory analyses were conducted using data from 2014 
through 2024. The final analyses presented in this study in
clude only data from 2018-2024. The final analytic sample 
comprised 238 UHM medical applicants during this period. 

The following information on the applicants were ob
tained from AMCAS: grade point average (GPA), MCAT and 
PREview scores, the number of medical schools they were 
accepted into, and, if accepted, the school they enrolled in. 
Information on students who attended PAC workshops and 
the number of events they registered for were collected. In
formation from all databases was merged into 2 files: ac

cepted (n=112) and rejected (n=126) students. Data were 
deidentified and assigned participant ID numbers. 

A Pearson correlation analysis and independent-samples 
t tests were conducted using IBM SPSS Statistics version 
29(IBM Corp., Armonk, NY) to examine the relationships 
and group differences between acceptance status (0 = re
jected, 1 = accepted) and continuous predictors, including 
the number of PAC workshops attended, the number of PAC 
appointments, MCAT total score, undergraduate GPA, and 
PREview total score. 

Results 

The study population included 238 UHM medical school ap
plicants from 2018-2024 who consented to share applica
tion data. Bivariate correlations were conducted to examine 
relationships among acceptance status and key academic 
and noncognitive metrics, including MCAT total score, un
dergraduate GPA, and PREview total score. As summarized 
in Table 1 , acceptance status demonstrated significant as
sociations with multiple applicant metrics, and interrela
tionships among these measures were also observed. 

Acceptance status was significantly and positively corre
lated with MCAT total score (r = 0.595, P < .001), indicating 
a strong relationship where higher MCAT total scores were 
associated with a greater likelihood of acceptance. Simi
larly, undergraduate GPA (r = 0.443, P < .001) and PREview 
total score (r = 0.355, P < .001) were moderately and pos
itively correlated with acceptance, suggesting that higher 
GPA and PREview scores were also associated with higher 
chances of being accepted. In addition, total MCAT score 
was strongly and positively correlated with GPA (r = 0.622, P 
< .001) and moderately correlated with PREview total score 
(r = 0.374, P < .001), demonstrating consistency across aca
demic performance metrics. A weak but significant positive 
relationship was also observed between GPA and PREview 
total score (r = 0.307, P = .004), suggesting some alignment 
between these measures of academic preparedness. 

In comparing the number of PAC appointments between 
rejected and accepted applicants, descriptive statistics indi
cate that rejected applicants (n = 57) attended an average 
of 2.65 PAC appointments (SD = 2.27), while accepted ap
plicants (n = 61) attended an average of 3.33 PAC appoint
ments (SD = 2.09). The mean number of PAC appointments 
was higher among accepted applicants than rejected appli
cants, but the difference was not statistically significant (P 
= .093). An independent samples t-test was conducted us
ing cases with complete data to compare the PREview total 
scores of applicants whose applications were rejected and 
those whose applications were accepted. The results indi
cated a statistically significant difference in scores between 
the 2 groups (Table 2 ). Descriptive statistics showed that 
rejected applicants (n = 50) had a mean PREview total score 
of 4.44 (SD = 2.05), while accepted applicants (n = 38) had 
a higher mean score of 5.79 (SD = 1.34). Therefore, results 
were interpreted as though equal variances were not as
sumed. The t-test revealed that the difference in PREview 
total scores between rejected and accepted applicants was 
statistically significant, t(84.256) = -3.723, P < .001. This 
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Table 1. Correlation Between Medical School Acceptance Status and Various Resources Utilized and Test Scores for 
University of Hawaiʻi at Mānoa Students from 2018-2024 

Variable 1 
r, P-valuea 

2 
r, P-valuea 

3 
r, P-valuea 

4 
r, P-valuea 

5 
r, P-valuea 

6 
r, P-valuea 

1. Accepted 1 

2. PAC workshops 0.10, .48 1 

3. PAC appointments 0.16, .09 −0.19, .27 1 

4. MCAT total score 0.60, <.001 −0.17, .24 0.09, .35 1 

5. Undergraduate GPA 0.44, <.001 −0.02, .89 0.09, .36 0.62, <.001 1 

6. PREview total score 0.36, <.001 −0.13, .50 0.10, .45 0.37, <.001 0.31, <.004 1 

PAC = Pre-Health/Pre-Law Advising Center, MCAT=Medical College Admission Test, GPA=grade point average, PREview = Professional Readiness Exam 
aValues are Pearson correlation coefficients (r) and 2-tailed P-value. Acceptance status was coded as accepted versus not accepted. Sample sizes varied by variable due to data 
availability, ranging from n = 28 to n = 238. 

Table 2. Comparison of Number of Premedical Advising 
Center Appointments by Acceptance Status 

Acceptance Status n Mean SD 

Rejected 50 3.85 1.02 

Accepted 38 5.79 1.12 

Note. An independent-samples t test indicated that accepted applicants had signifi
cantly higher PREview total scores than rejected applicants, t(84.16) = 8.72, P < .001. 
Equal variances were not assumed based on Levene’s test. 

finding suggests that applicants with higher PREview total 
scores were significantly more likely to be accepted, high
lighting the potential importance of this score in the selec
tion process. 

Discussion 

Overall, the results highlight that MCAT total score, GPA, 
and PREview total score were key predictors of acceptance, 
while PAC-related activities (workshops and appointments) 
were not significantly associated with acceptance. These 
findings emphasize the need for more data to fully un
derstand how premedical advising and workshops impact 
students persistence in premedical pathways and actual 
matriculation into medical school. Results reflect the com
plexity in identifying a “profile” of a student who success
fully gains admission into medical school beyond tradi
tional criteria (ie, high MCAT test scores and undergraduate 
GPA). With the intent of providing support to students 
who may have difficulty with certain aspects of the ad
missions process, the current study included the role of 
pre-health workshops and advising. Although “traditional” 
metrics like MCAT score, undergraduate GPA, and now 
PREview score were positively correlated with medical 
school admission, this was not the case with other mea
sures. Past studies have championed the importance of pre-
health advising early and over the long term, but how that 
should be measured is not clear.1,3 Future research needs to 
take a more detailed look at the specific types of assistance 
being provided by pre-health advisors, when these services 
are being given to students, and how pre-health advising 

curriculum can be enhanced to further assist premedical 
students. 

One critical issue of note is the understaffing of premed
ical advising offices. For example, in a study by Malvitz et 
al, a university in their sample reported that there were 2 
advisors for 3200 students.1 Similarly, during the current 
study’s timeframe, UHM only had 1 advisor for both the 
entire pre-health student population of an estimated 4092 
students and an additional 1708 pre-law students. To miti
gate this, Malvitz et al suggested that universities consider 
developing a curriculum for premedical students to reach a 
larger number of students and help them to gain a better 
understanding of what a career in medicine actually entails. 
This would include not just the scientific aspects of med
icine, but also the importance of compassion and patient-
centered care. 

Ultimately, a longitudinal study tracking students over 
time from when they first show an interest in medicine 
to admission would provide the most insight. Given the 
complexity of such an endeavor, initiatives to reach more 
students can be implemented: decreased premedical ad
visor-to-student ratios, mandatory advising and workshop 
attendance, assigned premedical advisors and mentors, and 
MCAT preparation courses offered through the university. 
On a more personal level, peer mentoring can also be en
couraged. These strategies would help ensure more consis
tent preparation of premedical students. 

Limitations of this study include that data were obtained 
at a single institution, making it difficult to generalize find
ings. Additionally, some applicants were excluded from the 
analytic sample because access to AMCAS application data 
requires applicant authorization. During the 2018–2024 
application cycles, 694 University of Hawaiʻi at Mānoa 
(UHM) students applied to medical school; however, only 
238 applicants (34.3%) granted permission at the time of 
application for UHM to access their AMCAS data. Autho
rization is provided during the application process and is 
not contingent upon medical school acceptance. As a result, 
the final analytic sample reflects only those applicants who 
consented to data access, accounting for the smaller sample 
size relative to the total number of applicants. 
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Conclusions 

The results highlight that MCAT total score, undergraduate 
GPA, and PREview total score are key predictors of medical 
school acceptance, while pre-health workshops and advis
ing did not have a significant association. At UHM, premed
ical advising opportunities remain limited, with only 2 ad
visors serving more than 2000 premedical students 
annually. Given these constraints, advising services warrant 
evaluation and possible restructuring to more effectively 
support applicants. Although the analytic sample repre
sents only applicants who authorized access to their AM
CAS data at the time of application, this authorization was 
independent of acceptance outcomes, and the findings pro
vide insight into applicant experiences within a resource-
constrained environment. These findings underscore the 
importance of examining how premedical advising and 
workshops could influence medical school acceptance. Fu
ture research should also investigate the specific factors in
fluencing students from backgrounds underrepresented in 
medicine and identify strategies to improve their accep
tance rates. 
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The following guidelines are developed based on many common errors 
we see in manuscripts submitted to HJH&SW. They are not meant to 
be all encompassing, or be restrictive to authors who feel that their 
data must be presented differently for legitimate reasons.  We hope 
they are helpful to you; in turn, following these guidelines will reduce 
or eliminate the common errors we address with authors later in the 
publication process.

Report percentages to one decimal place (eg, 26.7%) 
when sample size is > = 200. For smaller samples (< 200), do not use 
decimal places (eg, 27%, not 26.7%), to avoid the appearance of a 
level of precision that is not present. 

Please specify the 
measures used: using “mean (SD)” for data summary and description; 

rather than standard errors, when possible, to avoid confusion. 

Population parameters versus sample statistics: Using Greek let-
ters to represent population parameters and Roman letters to represent 

reporting regression analysis results, Greek symbol (ß 
-

rameters being estimated, never in reference to the results based on 
ß for unstandardized regres-

ß for standardized regression 

P Using P 
observed P value should be presented. For P values between .001 and 
.20, please report the value to the nearest thousandth (eg, P = .123). 
For P values greater than .20, please report the value to the nearest 
hundredth (eg, P  = .34). If the observed P value is great than .999, it 
should be expressed as “P > .99”. For a P value less than .001, report 
as “P < .001”. Under no circumstance should the symbol “NS” or “ns” 

P values. 

Use the word trend when describing a test for trend or 
dose-response. Avoid using it to refer to P values near but not below 

interval of the difference (if appropriate), with or without the P value.  

There are very rare circumstances where a “one sided” 

in the experimental design section.
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