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Abstract

Background: Emergency department (ED) visits related to substance use are common. ED 

patients also have high levels of health-related material needs (HRMNs) such as homelessness and 

food insecurity. However, little research has examined the intersection between ED patient 

HRMNs and substance use.

Methods: We surveyed a random sample of public hospital ED patients. Surveys included 

validated single-item screeners for unhealthy alcohol and any drug use, and questions on self-

reported past year material needs. We compared individual HRMNs and cumulative number of 

HRMNs by substance use screening status using bivariate and multivariable analyses.

Results: 2,312 surveys were completed. Nearly one-third of patients (32.3% [n=747]) screened 

positive for unhealthy alcohol use, and 21.8% (n=503) screened positive for drug use. Prevalence 

of HRMNs for all patients — including food insecurity (50.8%), inability to meet essential 

expenses (40.8%), cost barriers to medical care (24.6%), employment issues (23.8%), and 
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homelessness (21.4%) was high — and was significantly higher for patients with unhealthy 

alcohol use or drug use. In multivariable analyses, homelessness was independently associated 

with unhealthy alcohol use (aOR 1.61 [95% CI: 1.24-2.09]) and drug use (aOR 2.30 [95% CI: 

1.74-3.05]). There was a significant stepwise increase in the odds of patient unhealthy alcohol or 

drug use as number of HRMNs increased.

Conclusions: ED patients with unhealthy alcohol or drug use have higher prevalence of 

HRMNs than those without. Our findings suggest that HRMNs may act additively and that 

homelessness is particularly salient. Patients’ comorbid HRMNs may affect the success of ED-

based substance use interventions.

Keywords

substance use; drug use; alcohol; homelessness; social determinants; food insecurity; emergency 
care

INTRODUCTION

Each year, there are nearly 2.5 million ED visits related to drugs and 8.3 million ED visits 

related to alcohol.1,2 There has been strong interest in implementing ED-based programs to 

address substance use, such as screening, brief intervention, and referral to treatment 

(SBIRT).3,4 Developing effective ED interventions for substance use requires a clear 

understanding of the unique characteristics of ED patients. The ED has been described as 

both a healthcare and social safety net, and there is an increasing recognition that ED 

patients face high burdens of social needs.5,6 Social determinants of health (SDOH) are 

“conditions in the environments in which people are born, live, learn, work, play, worship, 

and age” that affect health.7 Health-related material needs (HRMNs) is a term that describes 

SDOH such as food insecurity and homelessness that specifically represent concrete 

material resource needs.6 Prior studies have found that ED patients have high levels of 

HRMNs5,8,9 and that certain HRMNs are associated with substance use.10-17

Overall, however, few prior studies have examined the association of substance use and 

HRMNs among ED patients specifically. Most research has been done on homelessness, 

which is strongly associated with both substance use and ED use.18-23 Studies have found 

higher rates of positive substance use screening and ED visits specifically related to 

substance use among homeless compared to non-homeless patients.22,24-26 One study found 

an independent association of homelessness with substance use outcomes, including 

substance use severity and overdose history, among ED patients.22 There has been little prior 

research looking at other HRMNs and substance use among ED patients. A multi-center 

study found that ED patients who were food insecure were more likely to report drug and 

alcohol use than patients who were food secure.27 One single-center study found that ED 

patients who were identified as high-risk for alcohol or drug dependence had low rates of 

full-time employment.23 Another single-center study found cumulative number of adverse 

economic stressors was independently associated with drug use but not alcohol use among 

ED patients.9 Overall, prior studies were limited by conducting descriptive or bivariate 

analyses only, using convenience samples, examining a limited number of HRMNs, or using 

non-validated measures of substance use. In the current study we build on the prior research 
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by examining the association of five different HRMNs with unhealthy alcohol and drug use 

in a large, random sample of ED patients.

METHODS

We surveyed a random sample of ED patients at an urban, public hospital from November 

2016–September 2017. Research assistant (RA) shifts were scheduled at all hours each day 

of the week to approximately mirror ED patient arrivals. RAs followed a random sampling 

scheme to approach patients. Patients were eligible if they were ≥18 years old, medically 

and psychiatrically stable, not in prison/police custody, and spoke English or Spanish. RAs 

were instructed to return to patients who were too intoxicated to provide informed consent 

after they were more sober.

Bilingual (English/Spanish-speaking) RAs conducted surveys using iPads and secure 

REDCap electronic data capture tools. Questions were read out loud to participants. RAs 

used multiple strategies to maximize privacy in the ED setting. Surveys took 20 to 40 

minutes to complete. Participants provided written informed consent and received a $15 

incentive.

Participants were screened for unhealthy alcohol use and any drug use in the past year using 

validated single-item screening questions.28,29 Unhealthy alcohol use was defined as self-

report of ≥1 episode of binge drinking (≥5 drinks in a day for men and ≥4 for women) in the 

past year and any drug use was defined as use of any drug (including marijuana and 

prescription medication for non-prescribed reasons) ≥1 time in past year.28,29 We chose 

these definitions as conservative measures of substance use and because they match the 

screening used by the study hospital ED’s SBIRT program. Supplemental analyses were 

performed using definitions of past-year drug use excluding cannabis and drug use with a 

DAST-10 score of ≥3 (moderate or greater drug use severity), as well as for individual drug 

classes.

Participants were asked about 5 HRMNs. A question on ability to meet essential expenses 

was taken from the National Survey of Income and Program Participation.30 Food insecurity 

was defined as an affirmative response to at least one of 4 questions from the USDA U.S. 

Food Security Survey, including worry about running out of food, that food would not last, 

eating less than they should, or not eating balanced meals due to money.31 Cost barriers to 

medical care were assessed by asking if participants were unable to see a doctor or take 

medication as prescribed due to cost.9 Participants were asked if they had any issues or 

needed help with employment (getting a job or problems with their existing job).32 

Participants were also asked whether they had experienced broadly defined homelessness 

including staying on the street, in a shelter, or doubled up with friends or family because 

they lacked another place to stay. All HRMNs questions used a past 12 month timeframe, as 

did all substance use variables.

To ensure data quality, RAs completed two days of didactic training and multiple directly 

observed shifts prior to being allowed to collect data independently. Ongoing close 

supervision included weekly data monitoring and biweekly direct supervision in the ED. The 
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study was approved by the NYU School of Medicine Institutional Review Board. All 

participants provided written informed consent.

Analysis

Some patients participated in the survey more than once. In these cases, only the first 

instance was retained for analysis. We analyzed the associations between patient 

characteristics (including the presence or absence of each HRMN, and the total number of 

HRMNs), and self-reported unhealthy alcohol use or any drug use. For bivariate analysis we 

used: chi-squared tests of independence between categorical patient characteristics and 

unhealthy alcohol use or any drug use; t-tests to test differences between mean levels of 

continuous patient characteristics for respondents who reported vs. did not report unhealthy 

alcohol or drug use; and logistic regressions of unhealthy alcohol or drug use on the 

presence or absence of each individual HRMN, and on the total number of HRMNs. 

Multivariable analysis was conducted using logistic regression to assess the independent 

association of HRMNs with unhealthy alcohol and drug use. Separate multivariable analyses 

were performed for the two dependent variables, unhealthy alcohol use and any drug use. 

The amount of missing data including refusals was small (<2% for all variables) so complete 

case deletion was used for missing data in multivariable analyses. We included all five 

HRMNs together in fully adjusted multivariable models to examine the independent 

contribution of each, and each HRMN was analyzed separately in partially adjusted models. 

Separate multivariable analyses were conducted to assess the effect of number of patient-

reported HRMNs from 0 to 5. In all partially and fully adjusted multivariable analyses we 

controlled for potential confounders including age, gender, race/ethnicity, education, 

insurance status, physical health, and mental illness. Correlations among variables were 

checked prior to entering in multivariable models; Spearman’s rank correlation coefficients 

were all less than 0.4. Depression and anxiety were excluded from adjusted multivariable 

models as Spearman’s rank correlation coefficient was greater than 0.4. We also tested for 

multicollinearity among variables used in the final fully adjusted models — including all 

five HRMNs — using variance inflation factors; no values were above 1.36. Fully adjusted 

model c-statistics were 0.743–0.806, indicating very good to excellent fit. Analysis was 

conducted using SAS 9.2 (Cary, NC).

RESULTS

RAs approached 6,097 patients. Approximately half (52%) were ineligible (n=2,816) or 

refused to complete eligibility screening questions (n=357). Reasons for ineligibility 

included being medically unfit (n=858), too intoxicated to participate (n=496), unable to 

speak English/Spanish (n=480), or in prison/police custody (n=361). Of 2,924 eligible 

patients, 2,396 participated (81.9%). Duplicate records for patients who participated more 

than once (n=84) were removed, leaving a final analytic sample of n=2,312.

The mean age was 46.2 years and 44% of participants were female. About half (55.3%) 

were Hispanic/Latino, 23.1% non-Hispanic black, 12.2% non-Hispanic white, and 9.4% 

other. Participants reported high rates of fair or poor overall health, depression, and anxiety 

(Table 1).
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Rates of HRMNs were high among participants overall and were significantly higher among 

participants with unhealthy alcohol and drug use for all HRMNs (Table 2). Food insecurity 

was the most commonly experienced HRMN (50.8% overall, 56.2% among those with 

unhealthy alcohol use, 63.3% among those with any drug use), followed by inability to meet 

essential expenses (40.8%, 45.8%, 52.8%, respectively). Unhealthy alcohol and particularly 

drug use were associated with screening positive for a higher number of HRMNs. 

Supplemental analyses (Supplemental Tables 1 and 2) likewise found strong bivariate 

associations of HRMNs with DAST-10 score and individual classes of drug use (including 

cocaine, opioids, and cannabis).

In models adjusting for non-HRMN potential confounders (partially adjusted models), food 

insecurity and homelessness were significantly associated with unhealthy alcohol use, and 

each HRMN was significantly associated with drug use (Table 3). In fully adjusted analyses 

including all HRMNs together, only homelessness (including living doubled up) remained 

independently associated with unhealthy alcohol use (aOR 1.61) and drug use (aOR 2.30), 

though food insecurity approached significance for drug use (Table 3). We also observed a 

significant stepwise increase in the odds of both unhealthy alcohol use and drug use as 

number of HRMNs increased. Supplemental analyses (Supplemental Table 3) using other 

measures of drug use found similar results, with additional significant associations for food 

insecurity with DAST-10 score ≥3 and opioid use in fully adjusted models.

DISCUSSION

We found that HRMNs were closely related to unhealthy alcohol and drug use in a random 

sample of urban ED patients. Our findings are largely consistent with prior literature 

conducted both among ED patients and other populations, but our study uniquely addresses 

some of the limitations of prior research on this topic. We utilized a random sample, used 

previously validated measures of substance use, and examined multiple types of HRMNs as 

well as cumulative number of HRMNs.

We observed a dose-response type relationship between number of HRMNs and substance 

use. This dose-response type relationship was similarly observed in a prior study among ED 

patients by Bisgaier, et al.9 In that study, however, the relationship was observed only for 

drug use and not for their measures of alcohol use.9 Our findings are largely consistent with 

theirs, in that HRMNs appeared to be even more strongly associated with drug use than with 

unhealthy alcohol use. Other studies among individuals seeking or enrolled in substance use 

treatment programs have found that those with drug use were more likely to be economically 

disadvantaged, report lack of stable housing, and have problems with employment than 

those with alcohol use.33-36 Our findings were likely influenced, however, by the measure 

we used for alcohol use, which represents a relatively low bar of unhealthy use rather than 

more severe alcohol dependence.

In our fully adjusted multivariable models including all five HRMNs together, broadly-

defined homelessness stood out as significantly and independently associated with unhealthy 

alcohol and drug use. This finding is not surprising given that prior studies have found 

people experiencing homelessness have higher rates of substance use, greater severity of 
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drug and alcohol use, and worse substance use related outcomes.12,16,22,37,38 Our results add 

to the growing body of literature suggesting the importance of addressing housing status 

among people with unhealthy alcohol or drug use.17,22,37-40 Notably, once controlling for all 

HRMNs we found a lack of independent association between HRMNs other than 

homelessness and unhealthy alcohol and drug use, though in partially adjusted models both 

homelessness and food insecurity were associated with unhealthy alcohol use and all 

HRMNs with drug use. Other ED studies have found that patients who were food insecure 

were more likely to report substance use than those who were not and that those at high-risk 

for alcohol or drug dependence had low rates of full time employment, but these studies did 

not include multivariable analyses.23,27 Although we found homelessness had the strongest 

independent association, we still found a dose-response relationship between number of 

HRMNs and unhealthy alcohol and drug use, suggesting that other HRMNs should not be 

neglected when developing substance use interventions in the ED.

Little direct attention has been paid to HRMNs in ED-based substance use interventions. 

Prior studies conducted among ED patients have demonstrated moderate effectiveness of 

SBIRT for alcohol use but mixed results with respect to drug use.41-49 For example, three 

randomized controlled trials found no effect of SBIRT for ED patients with drug use, while 

other ED SBIRT studies have shown reduced drug use days and increased marijuana 

abstinence.45-49 Our study findings, other prior research, and results from prior ED SBIRT 

trials suggest that assessing and addressing HRMNs may be an important missing piece in 

ED-based interventions for substance use and that it may be important to simultaneously 

address multiple HRMNs in this population.

Limitations

We conducted a cross-sectional study and thus cannot suggest causality for the relationships 

described. Our study was conducted at a single public hospital in New York City that serves 

patients with high levels of HRMNs, which may limit its generalizability to other settings. 

Additionally, our sample size may have limited our ability to detect significant associations 

for some variables and our ability to conduct mediation analyses. Finally, a relatively large 

number of patients were excluded due to being medically unfit; therefore, our results may 

best be interpreted to apply to ED patients who are medically stable / not critically ill.

Conclusion

In this study of ED patients, we found a dose-response relationship between number of 

HRMNs (including inability to meet expenses, food insecurity, cost barriers to medical care, 

unemployment, and homelessness) and unhealthy alcohol and drug use. We also found a 

strong independent association between homelessness and unhealthy alcohol and drug use. 

Future research should examine the role of assessing and addressing patient HRMNs as part 

of substance use interventions in the ED.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1.

Participant characteristics

n (%)

n=2312

Basic Characteristics

Age, mean (SD) 46.2 (16.1)

Female 1006 (43.8)

Race/ethnicity

  Hispanic/Latino 1270 (55.3)

  Non-Hispanic Black 531 (23.1)

  Non-Hispanic White 280 (12.2)

  Other 217 (9.4)

Insurance

  Uninsured 621 (26.9)

  Medicaid and/or Medicare 1202 (52.1)

  Private / Other 485 (21.0)

Employment

  Working full-time 1053 (45.6)

  Unemployed 544 (23.5)

  Unable to work 454 (19.7)

  Retired 260 (11.3)

Education

  Less than high school diploma 839 (36.3)

  High school graduate/GED 600 (26.0)

  Some college or higher 870 (37.7)

Overall health fair or poor 1041 (45.2)

Depression (PHQ-2) 534 (23.2)

Anxiety (GAD-2) 706 (31.0)

Mental illness diagnosis (lifetime)
a 879 (38.3)

Substance Use Screening Status

Neither unhealthy alcohol nor drug use 1377 (59.8)

Unhealthy alcohol use only
b 425 (18.4)

Any drug use only
c 181 (7.9)

Both unhealthy alcohol use and drug use 321 (13.9)

Drug Use

DAST-10 score ≥3 276 (12.1)

Types of drugs used in past 12 months

  Cannabis 492 (21.5)

  Heroin 128 (5.6)

  Prescription opioids 126 (5.5)

  Cocaine or crack cocaine 212 (9.3)
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n (%)

n=2312

  Synthetic cannabinoids 31 (1.4)

  Sedatives, sleeping pills, or benzodiazepines 125 (5.5)

  Hallucinogens and other synthetics 60 (2.6)

  Prescription stimulants 57 (2.5)

  Methamphetamine 30 (1.3)

Health-Related Material Needs

Inability to meet essential expenses 936 (40.8)

Food insecurity 1159 (50.8)

Cost barriers to medical care 561 (24.6)

Homeless/doubled up 492 (21.4)

Employment issues 545 (23.8)

Number of HRMNs
d

  0 684 (30.2)

  1 503 (22.2)

  2 453 (20.0)

  3 326 (14.4)

  4 216 (9.5)

  5 81 (3.6)

Percentages among those who answered each question. Refusals/missing less than 2% for all questions.

a
Self-report of diagnosis given by a health care professional of at least one of 8 different mental health problems (depression, anxiety, panic attacks, 

schizophrenia, bipolar disorder, PTSD, borderline personality, or other mental health disorder).

b
Unhealthy alcohol use via single-item screener (response ≥1 time in past year).28

c
Any drug use via single-item screener (response ≥1 time in past year).29

d
Health-related material needs.
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