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Abstract: Alcohol and illicit drug use are common among burn-injured patients. Urine toxicology and alcohol screens 
are a part of our admission order sets and automatically ordered for all adult patients. Our objective was to deter-
mine the impact of bias in screening compliance and compare those results to patients who test positive. All adult 
patients admitted between January 1st, 2014 and December 31st, 2018 were eligible for inclusion. Multivariable 
logistic regression was used to identify potential predictors for compliance in obtaining samples for screens, and 
patient characteristics associated with testing positive. Four thousand nine hundred ninety-eight patients were in-
cluded in the study. The biggest predictors for compliance in obtaining samples for screens were inhalation injury, 
intensive care unit stay, length of stay, burn size, and current smoking status. No differences in compliance with 
screens were seen across age, race, or ethnicity. Current smokers and patients with a history of major psychiatric 
illness were more likely to test positive for alcohol and illicit drugs. Non-Hispanic Black patients were more likely to 
test positive for illicit drugs. Male sex and pre-existing psychiatric conditions were significant predictors for compli-
ance for alcohol screens, and, positive tests. Implicit bias based on age, race, or ethnicity played no predictive role 
in compliance for either screen, however, non-Hispanic Blacks were more likely to test positive for illicit drugs. More 
studies are needed to understand the effect of selection bias related to sample collection, and the significance of 
positive test results.
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Introduction 

Alcohol and illicit drug use are common  
among burn-injured patients [1]. After noting 
significantly more burn recidivists with drug-
seeking behavior [2], urine toxicology and alco-
hol screens became a standard part of our 
admission order sets for all adult patients. This 
information helps health care providers man-
age expectations about pain tolerance, may 
explain mental status and physiologic changes 
during the resuscitative period, and may indi-
cate judgement and circumstances surround-
ing burn injuries [3-6].

Positive alcohol or illicit drug screens on admis-
sion, however, are neither indicative of chronic 

use, nor have they been able to consistently 
prognosticate morbidity or mortality [1, 3, 5-10]. 
Furthermore, unfounded generalizations and 
prejudices based on race, ethnicity, gender, 
sexual orientation, and/or socioeconomic sta-
tus, may bias healthcare providers regarding 
who should be screened for alcohol or illicit 
drug use on admission to the hospital [11]. This 
selection bias, whether explicit (conscious) or 
implicit (unconscious), may negatively impact 
patients’ care [11]. Thus, our objective was to 
determine the impact of bias in obtaining sam-
ples for alcohol and illicit drug screens of adult 
patients on admission to our burn center and 
compare those results to patients who indeed 
tested positive.
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Materials and methods

Inclusion and exclusion criteria 

All patients ≥ 18 years of age who were admit-
ted to the burn center for treatment of burn 
injuries (including inhalational injury alone) be- 
tween January 1st, 2014 and December 31st, 
2018 were eligible for inclusion. Patients were 
identified using the Burn Center registry. Since 
2013, urine toxicology screens and blood alco-
hol levels have been part of the standard 
admission orders on all adult patients admitt- 
ed to our service. The orders for both are  
pre-checked on the electronic medical record 
(EMR) system, and simply require the nursing 
staff to obtain samples. If a patient had more 
than one admission to the burn center during 
the study dates, only data from the patient’s 
first hospitalization was included. No other 
exclusion criteria was applied.

Patient and burn characteristics of interest

Variables of interest included patient age, sex, 
race/ethnicity, comorbidities, burn mechanism, 
total burn surface area (TBSA), inhalational 
injury, whether the patient was admitted to  
the burn intensive care unit (ICU) during their 
hospitalization, whether they were on a mech- 
anical ventilator during their hospitalization, 
length of stay (LOS), inpatient mortality, and 
year of admission. Age and TBSA were modeled 
as continuous, linear variables and assessed  
in 10-unit increments (e.g. the association of a 
10-year increase in age on screening). LOS was 
scaled at 30 days (i.e. patients hospitalized  
for > 30 days were recategorized as having  
a 30-day LOS) to minimize the impact of 
extremely long hospitalizations on the results; 
only 318 patients (6%) had a LOS > 30 days.

Comorbidities included current smoking, diabe-
tes, hypertension, chronic obstructive pulmo-
nary disease (COPD), coronary artery disease 
(CAD), congestive heart failure, obesity, psychi-
atric disorder, and cirrhosis. Our burn center 
registry identifies any of the following as major 
psychiatric disorders: major depressive disor-
der, bipolar disorder, schizophrenia, anxiety/
panic disorder, borderline or antisocial person-
ality disorder, adjustment disorder, and/or 
posttraumatic stress disorder.

Statistical analysis

Trends in alcohol and drug screening were  
compared using trend tests. A p-value <0.05 
was considered statistically significant. Demo- 
graphics between those screened for alcohol 
and drugs were reported using descriptive  
statistics. Due to the large sample size, Chi-
square and Wilcoxon tests were only perform- 
ed to assess differences that appeared clini-
cally meaningful (and reported in the text). 
Multivariable logistic regression was used to 
identify potential predictors for whether a 
patient had an alcohol or drug screening per-
formed. Additionally, for all patients screened, 
multivariable logistic regression, adjusted for 
patient demographics and burn characteris-
tics, was performed to identify patients who 
were more likely to test positive for illicit drugs 
(marijuana and/or cocaine) and alcohol.

All statistical analyses were performed using 
SAS version 9.4 (SAS Inc., Cary, NC). The retro-
spective study was approved by our institu- 
tional review board (IRB # 19-1166), which is 
overseen by the institutional Office of Human 
Research Ethics, with a waiver of informed 
consent.

Results

Demographics

Between 2014 and 2018, 4,998 adults were 
admitted for treatment of a burn injury (includ-
ing those with only inhalational injury). Of those 
patients, 70% (n=3,489) were screened for 
alcohol and 80% (n=4,020) for illicit drugs. 
Patients who had samples obtained for alcohol 
screens were more likely to have also had  
samples obtained for illicit drug screens  
(89% vs. 60%, P<0.0001), resulting in 62% 
(n=3,112) of patients being screened for both 
at admission. Among patients screened, 8% 
(288/3,489) screened positive for alcohol  
and 31% (1,261/4,020) for illicit drugs-5%  
marijuana, 21% cocaine, and 5% tested posi-
tive for both. Baseline patient demographics, 
stratified by alcohol and drug screening status 
are detailed in Table 1.

Temporal compliance rates

Highest compliance rates for obtaining sam-
ples occurred in 2018 (alcohol: 77%, illicit 
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drugs: 84%). Drug screens were consistently 
more prevalent than alcohol screens, Figure 1. 
After adjusting for patient demographics, burn 
and hospital characteristics, compliance rates 
for obtaining alcohol and drug screens were  
significantly higher in 2018, compared to 2014-
2017 (OR 1.63, 95% CI 1.35, 1.97 and OR 
1.44, 95% CI 1.16, 1.79, respectively). While 
the year of admission was not associated with 
testing positive for alcohol (P=0.80), it was sig-
nificant for illicit drugs (P=0.006), with patients 
admitted in 2015 being least likely to test posi-
tive for marijuana or cocaine.

Positive impact on compliance

The only variables associated with increased 
odds of compliance for obtaining both alcohol 
and illicit drug samples for screenings were  
current smokers (OR 1.33, 95% CI 1.14, 1.55 
and OR 1.36, 95% CI 1.13, 1.64), ICU stay (OR 
1.53, 95% CI 1.21, 1.95 and OR 1.36, 95% CI 
1.02, 1.81), and overall LOS (for every 1-day 
increase) (OR 1.04, 95% CI 1.03, 1.05 and OR 
1.07, 95% CI 1.05, 1.08) Table 2. The presence 
of inhalation injury also appeared to increase 
compliance for obtaining both screening sam-

Table 1. Patient demographics and hospital characteristics, stratified by alcohol and drug screening 
compliance

Alcohol Screening Drug Screening
Yes

3489 (70%)
No

1507 (30%)
Yes

4020 (80%)
No

976 (20%)
Age, median (IQR) 43 (30-57) 40 (29-54) 42 (29-55) 42 (29-58)
Male, n (%) 2477 (71) 988 (66) 2821 (70) 643 (66)
Race/ethnicity, n (%)
    Non-Hispanic White 2079 (60) 836 (56) 2378 (60) 537 (55)
    Non-Hispanic Black 1016 (29) 476 (32) 1206 (30) 287 (29)
    Hispanic 225 (7) 112 (7) 256 (6) 80 (8)
    Othera 140 (4) 77 (5) 149 (4) 68 (7)
Comorbidities, n (%)
    COPD 281 (8) 94 (6) 307 (8) 69 (7)
    Current smoker 1322 (38) 470 (31) 1512 (38) 281 (29)
    Diabetes 441 (13) 187 (12) 500 (12) 128 (13)
    Hypertension 953 (27) 399 (30) 1077 (27) 274 (28)
    Congestive heart failure 80 (2) 31 (2) 79 (2) 32 (3)
    Major psychiatric illnessb 363 (10) 109 (7) 397 (10) 75 (8)
    Obesity 216 (6) 84 (6) 245 (6) 55 (6)
Burn etiology, n (%)
    Flame 1726 (50) 621 (41) 1934 (48) 413 (43)
    Scald 1178 (34) 622 (41) 1426 (36) 378 (39)
    Contact 279 (8) 141 (9) 324 (8) 96 (10)
    Chemical 147 (4) 63 (4) 156 (4) 54 (6)

    Other 144 (4) 55 (4) 169 (4) 29 (3)
TBSA, %, median (IQR) 2 (1-6) 2 (1-4) 2 (1-5) 2 (1-4)
Inhalation injury, n (%) 159 (5) 15 (1) 157 (4) 17 (2)
ICU stay, n (%) 919 (26) 197 (13) 976 (24) 140 (14)
Ventilator, n (%) 392 (11) 47 (3) 402 (10) 37 (4)
LOS, days, median (IQR) 6 (2-11) 3 (1-8) 6 (2-11) 2 (1-7)
Inpatient mortality, n (%) 100 (3) 26 (2) 93 (2) 33 (3)
Abbreviations: IQR, interquartile range; TBSA, total burn surface area; LOS, length of stay; ICU, intensive care unit. aOther races 
included Asian, Native American/American Indian, Native Hawaiian/Pacific Islander, and ‘other’ race; race was collapsed for 
analytical purposes. bDocumentation of the presence of pre-injury major depressive disorder, bipolar disorder, schizophrenia, 
anxiety/panic disorder, borderline or antisocial personality disorder, and/or adjustment disorder/post-traumatic stress disor-
der.
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ples, although estimates were not significant 
for illicit drug use (OR 2.91, 95% CI 1.37, 6.18 
and OR 2.06, 95% CI 0.90, 4.71, respectively). 

Negative impact on compliance

Interestingly, increased burn size (for every 
10% increase in TBSA) decreased the odds of 
compliance in obtaining samples for both alco-
hol and illicit drug screens (OR 0.89, 95% CI 
0.79, 0.99 and OR 0.83, 95% CI 0.73, 0.94, 
respectively). 

Effect of sex and co-morbid conditions on com-
pliance

Additionally, male sex (OR 1.23, 95% CI 1.04, 
1.44) and major psychiatric illness (OR 1.38, 
95% CI 1.07, 1.79) increased the odds of  
compliance for obtaining samples for alcohol 
screens, but were not predictive of samples 
being obtained for illicit drug screens. A past 
medical history of congestive heart failure 
(CHF) significantly decreased the odds of com-
pliance for obtaining urine samples for illicit 
drug screens, however had no impact on com-
pliance for obtaining samples for alcohol 
screens (OR 0.57, 95% CI 0.33, 0.98 and OR 
1.07, 95% CI 0.64, 1.8, respectively), Table 2. 
Every 10-year increase in age and the presence 
of comorbid hypertension and obesity were 
associated with decreased odds of testing pos-
itive for illicit drugs (OR 0.72, 95% CI 0.68, 0.77, 
and OR 0.72, 95% CI 0.56, 0.92, and OR 0.68, 

95% CI 0.46, 0.98, respectively). No differenc-
es in obtaining samples, for either screen, was 
seen across age, race/ethnicity, or other comor-
bidities, Table 2. Among patients successfully 
screened for alcohol and illicit drugs, those that 
were more likely to test positive for both were 
current smokers (OR 1.63, 95% CI 1.20, 2.22 
and OR 3.39, 95% CI 2.85, 4.04, respectively) 
and patients with major psychiatric illness (OR 
1.53, 95% CI 1.00, 2.35 and 1.83, 95% CI 
1.40, 2.40, respectively). Among patients suc-
cessfully screened for alcohol, those that were 
more likely to test positive for alcohol were 
male (OR 1.85, 95% CI 1.24, 2.75). Among 
patients successfully screened for illicit drugs, 
those that were more likely to test positive were 
non-Hispanic Black patients (OR 2.10, 95% CI 
1.73, 2.55) compared to non-Hispanic White 
patients. 

Effect of burn etiology on compliance

Patients with scald and contact burns (OR 
0.84, 95% CI 0.71, 0.99 and OR 0.76, 95% CI 
0.59, 0.99, respectively) were associated with 
decreased odds of samples being obtained for 
alcohol screens, compared to those with flame 
burns. Patients that sustained chemical burns 
were least likely to test positive for alcohol (OR 
0.20, 95% CI 0.05, 0.82) compared to patients 
with flame burns. Burn etiology had no impact 
on illicit drug screen samples being obtained. 

Effect of burn characteristics on compliance

Every 10% increase in TBSA was more likely to 
test positive for alcohol (OR 1.36, 95% CI 1.20, 
1.54). Need for mechanical ventilation on 
admission significantly increased the odds of 
compliance for obtaining samples for illicit drug 
screens, but was not significant for alcohol 
screens (OR 2.00, 95% CI 1.06, 3.77 and OR 
1.45, 95% CI 0.90, 2.32, respectively). Inpatient 
mortality significantly decreased the odds of 
compliance for obtaining samples for both illicit 
drug and alcohol screens, although the esti-
mates for alcohol were not significant (OR 0.43, 
95% CI 0.20, 0.97 and OR 0.70, 95% CI 0.35, 
1.40, respectively). 

Figure 2 is a flow diagram summarizing  
the study findings. When we assumed all 
patients not screened for alcohol and illicit 
drugs would have had negative tests, we found 
similar results to those detailed in Table 3, 
(Supplementary Table 1).

Figure 1. Trends in alcohol and drug screening 
compliance over time. Compliance rates were sig-
nificantly higher for alcohol and illicit drug screens in 
2018 compared to years 2014-2017. Significance of 
P<0.05 is designated by # for alcohol screens and * 
for illicit drug screens.
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Discussion

Over a five-year period, only 70% of alcohol 
screens and 80% of illicit drug screens were 
obtained, despite 100% of adult patients hav-
ing the orders for both at the time of their 
admission. A significant portion of the trauma 
patients, including those with burn injuries 
have been exposed to alcohol and illicit drugs 
preceding their injuries [12-16]. While exposure 

to test positive for illicit drugs. Further study is 
needed to investigate why non-Hispanic Black 
patients were more likely to test positive for 
illicit drugs when compared to non-Hispanic 
White patients. Generalizations and prejudices 
based on age, race, ethnicity, or socioeconomic 
status made by healthcare providers may com-
plicate the delivery of effective medical care. 
Eliminating age, race or ethnicity as positive or 
negative predictors of a successful alcohol or 

Table 2. Potential predictors of alcohol and drug screens in 
burn patients

Alcohol Screen
OR (95% CI)

Drug Screen
OR (95% CI)

Age, 10-year increase 0.98 (0.93, 1.03) 0.90 (0.85, 0.95)
Male 1.23 (1.04, 1.44) 1.03 (0.86, 1.25)
Race/ethnicity
    Non-Hispanic White 1.0 (ref) 1.0 (ref)
    Non-Hispanic Black 0.93 (0.79, 1.10) 0.91 (0.75, 1.11)
    Hispanic 0.94 (0.71, 1.25) 0.69 (0.51, 0.95)
    Othera 0.72 (0.50, 1.04) 0.46 (0.31, 0.67)
Comorbidities
    COPD 0.91 (0.67, 1.24) 1.10 (0.77, 1.58)
    Current smoker 1.33 (1.14, 1.55) 1.36 (1.13, 1.64)
    Diabetes 0.95 (0.74, 1.21) 1.00 (0.75, 1.58)
    Hypertension 0.90 (0.74, 1.10) 0.91 (0.72, 1.14)
    Congestive heart failure 1.07 (0.64, 1.80) 0.57 (0.33, 0.98)
    Major psychiatric illnessb 1.38 (1.07, 1.79) 1.17 (0.87, 1.58)
    Obesity 1.12 (0.82, 1.52) 1.32 (0.92, 1.88)
Burn etiology
    Flame 1.0 (ref) 1.0 (ref)
    Scald 0.84 (0.71, 0.99) 0.93 (0.76, 1.13)
    Contact 0.76 (0.59, 0.99) 0.77 (0.57, 1.04)
    Chemical 1.02 (0.71, 1.46) 0.72 (0.49, 1.06)
    Other 0.91 (0.62, 1.34) 1.34 (0.82, 2.20)
TBSA, 10% increase 0.89 (0.79, 0.99) 0.83 (0.73, 0.94)
Inhalation injury 2.91 (1.37, 6.18) 2.06 (0.90, 4.71)
ICU stay 1.53 (1.21, 1.95) 1.36 (1.02, 1.81)
Ventilator 1.45 (0.90, 2.32) 2.00 (1.06, 3.77)
LOSc, days 1.04 (1.03, 1.05) 1.07 (1.05, 1.08)
Inpatient mortality 0.70 (0.35, 1.40) 0.43 (0.20, 0.97)
Abbreviations: IQR, interquartile range; TBSA, total burn surface area; 
LOS, length of stay; ICU, intensive care unit. Adjusted for all potential 
predictors (above) and year of admission. aOther races included Asian, 
Native American/American Indian, Native Hawaiian/Pacific Islander, and 
‘other’ race; race was collapsed for analytical purposes. bDocumentation 
of the presence of pre-injury major depressive disorder, bipolar disorder, 
schizophrenia, anxiety/panic disorder, borderline or antisocial personality 
disorder, and/or adjustment disorder/post-traumatic stress disorder. cLOS 
was scaled at 30 days (i.e. patients with LOS > 30 days were recoded as 
30 days) due to skew.

is not indicative of chronic use, it may 
be directly related to their injuries, 
leading researchers to recommend 
routine screening for alcohol and illic-
it drugs on admission [1, 3, 5-10, 13]. 
Despite automatic admission orders, 
trends of non-compliance with obta- 
ining screening samples were found 
related to patient demographics, 
comorbid conditions, and burn, hos-
pital and treatment characteristics 
for both screening and testing posi-
tive, indicating selection bias may be 
present.

Male patients were more likely to be 
screened for alcohol and were more 
likely to test positive. Male sex has 
been linked to hazardous drinking  
in trauma based on blood alcohol 
screens [14]. In fact, multiple studies 
have demonstrated an increase inci-
dence in positive screens in males, 
for both alcohol and illicit drugs [12-
17]. Interestingly, we found no differ-
ence in illicit drug screening across 
gender, although males did appear 
more likely to test positive, suggest-
ing that presumed positive tests  
may not be the only reason males 
were more likely to be screened for 
alcohol. Additionally, urine pregnancy 
tests are ordered for all female pati- 
ents between the ages of 16-50 
years, on admission, for operative 
risk assessment. While these women 
appeared more likely to be screened 
for illicit drugs (65% vs. 35%), the rea-
son these samples were not also 
sent for toxicology remains unclear. 

We found no differences in screening 
across age or race/ethnicity; howev-
er, the data did indicate that non-His-
panic Black patients were more likely 



Bias in alcohol and drug screening

151	 Int J Burn Trauma 2020;10(4):146-155

illicit drug screen is a step closer to delivering 
equal healthcare across different populations. 

Current smokers had increased odds of being 
successfully screened for both alcohol and illic-
it drugs. Recent evidence demonstrates that 
there is a higher prevalence of substance use 
disorders in people that smoke [18] and we 
found a similar finding in our study-current 
smokers were more likely to test positive for 
both alcohol and illicit drugs. 

Major psychiatric illness was also associated 
with increased odds of alcohol screening, and 
these patients were more likely to test posi- 
tive for both alcohol and illicit drugs. The link 
between alcohol and illicit drug use amongst 
those with a history of major psychiatric illness 

has been well-described [19-22]. On the con-
trary, a known history of CHF significantly 
decreased the odds of compliance with obtain-
ing urine samples for illicit drug screens but 
had no impact on compliance with obtaining 
samples for alcohol screens. While illicit drug 
and alcohol use may contribute to heart condi-
tions [23, 24], staff did not prioritize sample 
collection in this patient population, even after 
adjusting for age. Interestingly, these patients 
were also less likely to test positive for both 
alcohol and illicit drugs. 

Compared to patients with flame burns, those 
with scald and contact burns were 16% and 
24% less likely to be successfully screened for 
alcohol, respectively. While these findings were 
statistically significant, the significance of how 

Figure 2. Diagram of successful screens and subsequent study results. Significance of P<0.05 is designated by *.
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the burn injury etiology may or may not impact 
compliance with obtaining samples for alcohol 
and drug screens is unknown. Interestingly, 
patients with non-flame burns appeared to be 
less likely to test positive for alcohol, even after 
adjusting for patient characteristics. This find-
ing suggests that unmeasured patient charac-
teristics may exist that are associated with 
burn etiology and alcohol use. 

Unexpectedly, increased burn size was a nega-
tive predictor for compliance in obtaining both 
alcohol and illicit drug screens. While we antici-
pated patients with larger burns would be more 
critically-ill and require ICU level care, even 

trauma [1, 12-14]. This suggests that this this 
finding may be due to our burn ICU staff being 
more compliant, and less about those patients 
being targeted. The need for mechanical venti-
lation also appeared to significantly increase 
the odds of compliance for obtaining screening 
samples. While all mechanically vented patients 
are admitted to our ICU, even after adjusting for 
ICU status, these results remained significant. 
This suggests that patients needing mechani-
cal ventilation on admission are more likely to 
be screened.

Every 1-day increase in LOS was also associat-
ed with increased odds for compliance for 

Table 3. Patient and burn characteristics associated with 
testing positive on admission for alcohol and drugs (mari-
juana, cocaine) in burn patients

Alcohol Positive
OR (95% CI)

Drug Positive
OR (95% CI)

Age, 10-year increase 1.02 (0.92, 1.13) 0.72 (0.68, 0.77)
Male 1.85 (1.24, 2.75) 1.20 (0.99, 1.46)
Race/ethnicity
    Non-Hispanic White 1.0 (ref) 1.0 (ref)
    Non-Hispanic Black 0.85 (0.60, 1.21) 2.10 (1.73, 2.55)
    Hispanic 0.47 (0.20, 1.10) 0.48 (0.32, 0.73)
    Othera 0.99 (0.44, 2.26) 1.18 (0.72, 1.91)
Comorbidities
    COPD 0.91 (0.48, 1.70) 1.19 (0.81, 1.74)
    Current smoker 1.63 (1.20, 2.22) 3.39 (2.85, 4.04)
    Diabetes 0.60 (0.61, 1.14) 0.82 (0.59, 1.16)
    Hypertension 0.81 (0.53, 1.24) 0.72 (0.56, 0.92)
    Congestive heart failure 0.72 (0.20, 2.54) 1.09 (0.53, 2.21)
    Major psychiatric illnessb 1.53 (1.00, 2.35) 1.83 (1.40, 2.40)
    Obesity 0.54 (0.25, 1.22) 0.68 (0.46, 0.98)
Burn etiology
    Flame 1.0 (ref) 1.0 (ref)
    Scald 0.72 (0.42, 1.41) 1.17 (0.96, 1.43)
    Contact 0.77 (0.42, 1.41) 1.08 (0.78, 1.50)
    Chemical 0.20 (0.05, 0.82) 0.62 (0.38, 1.01)
    Other 0.53 (0.21, 1.33) 0.67 (0.42, 1.08)
TBSA, 10% increase 1.36 (1.20, 1.54) 1.11 (0.81, 1.39)
Inhalation injury 1.48 (0.76, 2.91) 1.24 (0.73, 2.10)
Abbreviations: IQR, interquartile range; TBSA, total burn surface area; 
LOS, length of stay; ICU, intensive care unit. Adjusted for all potential 
predictors (above) and year of admission. aOther races included Asian, 
Native American/American Indian, Native Hawaiian/Pacific Islander, and 
‘other’ race; race was collapsed for analytical purposes. bDocumentation 
of the presence of pre-injury major depressive disorder, bipolar disorder, 
schizophrenia, anxiety/panic disorder, borderline or antisocial personality 
disorder, and/or adjustment disorder/post-traumatic stress disorder.

after controlling for ICU status, the 
results persisted. In addition, larger 
burns appeared to be associated 
with greater odds of testing positive 
for alcohol and illicit drugs. This is 
consistent with at least one other 
recent study [1]. Alcohol use or intoxi-
cation alone is an independent risk 
factor for death in the resuscitative 
phase post-burn [25]. Because this 
information is important for patient 
outcomes, it is somewhat concerning 
that we were less likely to test 
patients with larger burns, yet they 
were more likely to test positive. 
Additional research is needed to 
explore why these patients weren’t 
screened as frequently. 

The presence of inhalation injury 
appeared to increase compliance in 
obtaining samples for both screens, 
although results were not significant 
for illicit drug use. There have been 
established positive correlations be- 
tween inhalation injury and positive 
alcohol and illicit drug screens in the 
literature [26-28]. Our results also 
suggest that patients with inhalati- 
onal injury may be more likely to test 
positive for alcohol and illicit drugs.

Hospital and treatment characteris-
tics also impacted our findings. Pati- 
ents admitted to the ICU were more 
likely to have samples obtained for 
alcohol and drug screens. Even in  
the literature, positive screens do  
not consistently represent severity of 
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screens for both alcohol and illicit drugs. There 
are two possible explanations for this finding. 
First, longer LOS indicates a more ill or compli-
cated patient, even after accounting for burn 
size and inhalational injury. We may have tar-
geted sicker patients to be screened, as the 
result may have a bigger impact on their care 
and outcomes. Alternatively, we may be going 
back and obtaining initially ‘missed’ orders on 
admissions, either to improve compliance or 
because of abnormal behavior prompting the 
evaluation. Alcohol and illicit drug screens are 
ordered on admission to represent a patient’s 
exposure immediately prior to the burn injury 
and time of sample collection is important. 
Patients that test positive for alcohol or cocaine 
for example, many days after admission, may 
have been using drugs preceding the injury or 
during their hospital course. Alcohol may be 
detected in the blood stream for an extended 
period of time depending upon the level of 
experience of the drinker, and gender [29-32]. 
The rate of elimination of alcohol from the 
blood is increased with increased exposure or 
experience with drinking [30, 32]. Cocaine, 
depending upon the dose, can be detected in 
the urine for up to 5 days [33]. Understanding 
the pharmacokinetics is important as a time-
line for exposure, but if our collection is incon-
sistent, and not obtained on admission, we 
would be unable to manage our expectations 
for their resuscitation or their behavior.

Finally, inpatient mortality significantly decr- 
eased the odds of compliance for both illicit 
drug and alcohol screens, although the esti-
mates for alcohol are not significant. Any expo-
sure to illicit drugs or alcohol may have been a 
contributing factor, however, the priority for the 
team shifted to life-saving maneuvers, no to 
obtaining screening samples.

Our findings demonstrate some degree of 
selection bias, despite having a standardized 
approach where drug and alcohol screenings 
were pre-checked in our admission order sets. 
Knowing the drug and alcohol exposures of  
our patients is critical to providing the best 
care, as screens may indicate risk factors for 
liver dysfunction, cerebral accidents, cardio-
vascular disease and other physiologic chang-
es that may complicate the resuscitation [25, 
34, 35]. There are many potential reasons that 
may lead to non-compliance in obtaining sam-
ples: patients may be anuric, orders may be 

randomly missed, patients may refuse to give 
samples, samples may be lost, or the EMR may 
fail. It is unlikely, however, that any of these 
possible reasons would account for the 20- 
30% of non-compliance in obtaining screening 
samples that we observed. Arguably, this is 
where we may have the most impact in manag-
ing both the healthcare provider and patient 
expectations of pain control and factors that 
may affect their resources, lengths of stay, and 
recidivism risks [2]. Our failure to educate all 
members of the team on the importance and 
potential implications of these tests, appear- 
ed to have led to staff using judgement on 
whom they would prioritize sample collection. 
By default, this failure led to bias in our prac-
tices and a considerable rate of non-compli-
ance. These findings underscore our need for 
implicit bias training to improve equity in our 
care.

Our study is not without limitations. First, this 
was a single institution study and results may 
not be generalizable. However, we believe that 
it is important for each center to assess its own 
implicit and explicit bias testing and treatment 
paradigms. Additionally, in our database the 
date of the test was not captured, so we were 
unable to determine if the screenings were per-
formed on admission or later in the hospitaliza-
tion. However, there are no medications admin-
istered in our burn center that would give false 
positives for the alcohol or illicit drug substanc-
es examined in this study; therefore, if there 
was any delay in obtaining screening samples, 
this likely did not impact our results. Lastly, the 
retrospective nature of our study has inherent 
limitations.

Conclusion

Male sex and pre-existing psychiatric condi-
tions were significant predictors for compliance 
with alcohol screens being obtained, and those 
patients indeed tested positive. While implicit 
bias based on age, race, or ethnicity played no 
predictive role in compliance for either screen 
being obtained, non-Hispanic Black patients 
were more likely to test positive for illicit drugs. 
More studies are needed to understand the 
effect of any selection bias related to our sam-
ple collection, and the true significance of posi-
tive test results.

Disclosure of conflict of interest

None.



Bias in alcohol and drug screening

154	 Int J Burn Trauma 2020;10(4):146-155

Address correspondence to: Dr. Felicia N Williams, 
Department of Surgery, North Carolina Jaycee Burn 
Center, 101 Manning Drive CB 7600, Chapel Hill, NC 
27599-7600, University of North Carolina, Chapel 
Hill, United States of America. Tel: 919-962-4862; 
Fax: 919-843-6568; Pager: 919-216-1273; E-mail: 
fnwmd@med.unc.edu

References

[1]	 Hodgman EI, Subramanian M, Wolf SE, Arnoldo 
BD, Phelan HA, Cripps MW and Abdel Fattah 
KR. The effect of illicit drug use on outcomes 
following burn injury. J Burn Care Res 2017; 
38: e89-e94.

[2]	 Laughon SL, Gaynes BN, Chrisco LP, Jones SW, 
Williams FN, Cairns BA and Gala GJ. Burn re-
cidivism: a 10-year retrospective study charac-
terizing patients with repeated burn injuries at 
a large tertiary referral burn center in the 
United States. Burns Trauma 2019; 7: 9.

[3]	 Burke BA, Lewis RW 2nd, Latenser BA, Chung 
JY, Willoughby C, Kealey GP and Wibbenmeyer 
LA. Methamphetamine-related burns in the 
cornbelt. J Burn Care Res 2008; 29: 574-579.

[4]	 Leung LTF and Papp A. Accelerant-related 
burns and drug abuse: challenging combina-
tion. Burns 2018; 44: 646-650.

[5]	 Solomon EA, Greenhalgh DG, Sen S, Palmieri 
TL and Romanowski KS. Clinical and socioeco-
nomic differences in methamphetamine-posi-
tive burn patients. J Burn Care Res 2019; 40: 
734-742.

[6]	 Spann MD, McGwin G Jr, Kerby JD, George RL, 
Dunn S, Rue LW 3rd and Cross JM. Characte- 
ristics of burn patients injured in methamphet-
amine laboratory explosions. J Burn Care Res 
2006; 27: 496-501.

[7]	 Blostein PA, Plaisier BR, Maltz SB, Davidson 
SB, Wideman EW, Feucht EC and VandenBerg 
SL. Methamphetamine production is hazard-
ous to your health. J Trauma 2009; 66: 1712-
1717; discussion 1717.

[8]	 Juern J, Peltier G and Twomey J. Slightly hyper-
tonic saline and dextran-40 in resuscitation of 
methamphetamine burn patients. J Burn Care 
Res 2008; 29: 319-322.

[9]	 Santos AP, Wilson AK, Hornung CA, Polk HC Jr, 
Rodriguez JL and Franklin GA. Methampheta- 
mine laboratory explosions: a new and emerg-
ing burn injury. J Burn Care Rehabil 2005; 26: 
228-232.

[10]	 Warner P, Connolly JP, Gibran NS, Heimbach 
DM and Engrav LH. The methamphetamine 
burn patient. J Burn Care Rehabil 2003; 24: 
275-278.

[11]	 FitzGerald C and Hurst S. Implicit bias in 
healthcare professionals: a systematic review. 
BMC Med Ethics 2017; 18: 19.

[12]	 Demetriades D, Gkiokas G, Velmahos GC, 
Brown C, Murray J and Noguchi T. Alcohol and 
illicit drugs in traumatic deaths: prevalence 
and association with type and severity of inju-
ries. J Am Coll Surg 2004; 199: 687-692.

[13]	 Dunham CM and Chirichella TJ. Trauma activa-
tion patients: evidence for routine alcohol and 
illicit drug screening. PLoS One 2012; 7: 
e47999.

[14]	 Ewing T, Barrios C, Lau C, Patel MS, Cui E, 
Garcia SD, Kong A, Lotfipour S, Lekawa M and 
Malinoski D. Predictors of hazardous drinking 
behavior in 1,340 adult trauma patients: a 
computerized alcohol screening and interven-
tion study. J Am Coll Surg 2012; 215: 489-495.

[15]	 Savola O, Niemela O and Hillbom M. Blood al-
cohol is the best indicator of hazardous alco-
hol drinking in young adults and working-age 
patients with trauma. Alcohol Alcohol 2004; 
39: 340-345.

[16]	 Vitale S and van de Mheen D. Illicit drug use 
and injuries: a review of emergency room stud-
ies. Drug Alcohol Depend 2006; 82: 1-9.

[17]	 Vitale SG, Van De Mheen D, Van De Wiel A  
and Garretsen HF. Alcohol and illicit drug  
use among emergency room patients in the 
Netherlands. Alcohol Alcohol 2006; 41: 553-
559.

[18]	 Parker MA, Sigmon SC and Villanti AC. Higher 
smoking prevalence among United States 
adults with co-occurring affective and drug use 
diagnoses. Addict Behav 2019; 99: 106112.

[19]	 Boden JM and Fergusson DM. Alcohol and de-
pression. Addiction 2011; 106: 906-914.

[20]	 Choi NG, DiNitto DM, Marti CN and Choi BY. 
Relationship between marijuana and other il-
licit drug use and depression/suicidal thoughts 
among late middle-aged and older adults. Int 
Psychogeriatr 2016; 28: 577-589.

[21]	 Fergusson DM, Boden JM and Horwood LJ. 
Tests of causal links between alcohol abuse or 
dependence and major depression. Arch Gen 
Psychiatry 2009; 66: 260-266.

[22]	 Morris EP, Stewart SH and Ham LS. The rela-
tionship between social anxiety disorder and 
alcohol use disorders: a critical review. Clin 
Psychol Rev 2005; 25: 734-760.

[23]	 Badila E, Hostiuc M, Weiss E and Bartos D. 
Illicit drugs and their impact on cardiovascular 
pathology. Rom J Intern Med 2015; 53: 218-
225.

[24]	 Piano MR. Alcohol’s effects on the cardiovas-
cular system. Alcohol Res 2017; 38: 219-241.

[25]	 Chen MM, Carter SR, Curtis BJ, O’Halloran EB, 
Gamelli RL and Kovacs EJ. Alcohol modulation 
of the postburn hepatic response. J Burn Care 
Res 2017; 38: e144-e157.

[26]	 Bennett SP, Trickett RW and Potokar TS. 
Inhalation injury associated with smoking, al-

mailto:fnwmd@med.unc.edu


Bias in alcohol and drug screening

155	 Int J Burn Trauma 2020;10(4):146-155

cohol and drug abuse: an increasing problem. 
Burns 2009; 35: 882-887.

[27]	 Davis CS, Esposito TJ, Palladino-Davis AG, 
Rychlik K, Schermer CR, Gamelli RL and 
Kovacs EJ. Implications of alcohol intoxication 
at the time of burn and smoke inhalation inju-
ry: an epidemiologic and clinical analysis. J 
Burn Care Res 2013; 34: 120-126.

[28]	 Klifto KM, Quiroga L and Hultman CS. Sub- 
stance use and inhalation injury in adult burn 
patients: retrospective study of the impact on 
outcomes. Burns Trauma 2019; 7: 15.

[29]	 Holtzman JL, Gebhard RL, Eckfeldt JH, Mott- 
onen LR, Finley DK and Eshelman FN. The ef-
fects of several weeks of ethanol consumption 
on ethanol kinetics in normal men and women. 
Clin Pharmacol Ther 1985; 38: 157-163.

[30]	 Winek CL and Murphy KL. The rate and kinetic 
order of ethanol elimination. Forensic Sci Int 
1984; 25: 159-166.

[31]	 Cole-Harding S and Wilson JR. Ethanol metab-
olism in men and women. J Stud Alcohol 1987; 
48: 380-387.

[32]	 Kelly AT and Mozayani A. An overview of alco-
hol testing and interpretation in the 21st cen-
tury. J Pharm Pract 2012; 25: 30-36.

[33]	 American College of Medical Toxicology. Inter- 
pretation of urine analysis for cocaine metabo-
lites. J Med Toxicol 2015; 11: 153-154.

[34]	 Louvet A and Mathurin P. Alcoholic liver dis-
ease: mechanisms of injury and targeted treat-
ment. Nat Rev Gastroenterol Hepatol 2015; 
12: 231-242.

[35]	 Richards JR, Hollander JE, Ramoska EA, 
Fareed FN, Sand IC, Izquierdo Gomez MM and 
Lange RA. beta-blockers, cocaine, and the  
unopposed alpha-stimulation phenomenon. J 
Cardiovasc Pharmacol Ther 2017; 22: 239-
249.



Bias in alcohol and drug screening

1	

Supplementary Table 1. Patient and burn characteristics 
associated with testing positive on admission for alcohol 
and drugs (marijuana, cocaine) in burn patients, assuming 
all patients who weren’t tested would be negative

Alcohol Positive
OR (95% CI)

Drug Positive
OR (95% CI)

Age, 10-year increase 1.01 (0.91, 1.12) 0.72 (0.68, 0.77)
Male 1.97 (1.33, 2.92) 1.17 (0.97, 1.40)
Race/ethnicity
    Non-Hispanic White 1.0 (ref) 1.0 (ref)
    Non-Hispanic Black 0.82 (0.58, 1.16) 1.96 (1.63, 2.34)
    Hispanic 0.47 (0.20, 1.08) 0.46 (0.31, 0.69)
    Othera 0.92 (0.41, 2.04) 0.85 (0.54, 1.34)
Comorbidities
    COPD 0.90 (0.48, 1.67) 1.17 (0.81, 1.67)
    Current smoker 1.76 (1.30, 2.39) 3.30 (2.80, 3.89)
    Diabetes 0.59 (0.31, 1.12) 0.85 (0.61, 1.17)
    Hypertension 0.80 (0.52, 1.21) 0.73 (0.57, 0.93)
    Congestive heart failure 0.76 (0.22, 2.65) 1.03 (0.53, 2.00)
    Major psychiatric illnessb 1.73 (1.13, 2.62) 1.79 (1.39, 2.31)
    Obesity 0.61 (0.28, 1.34) 0.77 (0.54, 1.10)
Burn etiology
    Flame 1.0 (ref) 1.0 (ref)
    Scald 0.67 (0.46, 0.96) 1.12 (0.92, 1.35)
    Contact 0.69 (0.38, 1.25) 0.97 (0.71, 1.31)
    Chemical 0.19 (0.05, 0.79) 0.57 (0.36, 0.90)
    Other 0.50 (0.20, 1.25) 0.75 (0.48, 1.19)
TBSA, 10% increase 1.27 (1.14, 1.40) 1.07 (0.98, 1.17)
Inhalation injury 2.20 (1.17, 4.15) 1.42 (0.85, 2.36)
Abbreviations: IQR, interquartile range; TBSA, total burn surface area; 
LOS, length of stay; ICU, intensive care unit. Adjusted for all potential 
predictors (above) and year of admission. aOther races included Asian, 
Native American/American Indian, Native Hawaiian/Pacific Islander, and 
‘other’ race; race was collapsed for analytical purposes. bDocumentation 
of the presence of pre-injury major depressive disorder, bipolar disorder, 
schizophrenia, anxiety/panic disorder, borderline or antisocial personality 
disorder, and/or adjustment disorder/post-traumatic stress disorder.




