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Abstract

Background: Screening for prenatal drug use is recommended. The NIDA-modified 

ASSIST(NM-ASSIST) is a screener for drug use that has not yet been validated with pregnant 

women. This study aims to assess the substance-specific diagnostic validity of the NM-ASSIST 

(not including tobacco or alcohol) in pregnant women and determine optimal cut-points for 

substance-specific Substance Involvement(SI) scores.

Methods: Five-hundred (500) pregnant women were recruited from two obstetric practices as 

part of a larger study of substance use screeners. Participants completed the NM-ASSIST and 

provided urine and hair samples for testing. Receiver operating characteristic (ROC) curves were 

derived to determine the optimal SI score cut-points for each drug.

Findings: Prevalence estimates of prenatal drug use as determined by hair/urine drug testing 

were: cannabis(32.0%), cocaine (9.9%), benzodiazepines(1.0%), prescription opioids(4.3%) and 

street opioids (1.7%). The proportion of participants screening positive based on optimal SI score 

cut-points were as follows: cannabis (39.1%), cocaine(2.3%), benzodiazepines(0.8%), prescription 

opioids(2.7%), and street opioids (1.7%). There were no screen positives for amphetamines but 

six(1.2%) women had a positive amphetamine hair or urine test. Optimal cut-points to identify 

prenatal drug use were: cannabis, 2 (AUC=0.87;sensitivity=0.82; specificity=0.85;DOR=26.9); 

cocaine, 2(AUC=0.58; sensitivity=0.17; specificity=0.99;DOR=29.0); benzodiazepines, 

15(AUC=0.59;sensitivity=0.20; specificity=0.99; DOR=38.8); prescription opioids, 3(AUC=0.61; 

sensitivity=0.25; specificity=0.98;DOR=18.3); and street opioids, 

4(AUC=0.55;sensitivity=0.13;specificity=0.99;DOR=9.3).

Conclusions: The NM-ASSIST reliably distinguished pregnant women who use cannabis from 

those who do not, but performed poorly for all other substances. More research is needed to 

identify screeners that reliably detect all prenatal drug use. Although more cost-prohibitive, a 
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combination of self-report and toxicological screening may be preferable for detecting prenatal 

drug use.
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1. Introduction

Prenatal substance use is a concern given the risks conferred to the woman and offspring.1,2 

As such, the American College of Obstetricians and Gynecologists (ACOG) recommends 

universal screening for prenatal substance use in the United States (U.S.). Several screening 

tools exist, some validated in pregnant women and some not.3 For example, the 4P’s Plus© 

has been validated in pregnant women but is copyrighted and requires a licensing fee.4,5 

Similarly, the Substance Use Risk Profile-Pregnancy (SURP-P) Scale has been validated for 

use in pregnancy to screen for high risk of overall illicit drug use but does not elicit 

substance-specific responses for opioids, stimulants, hallucinogens, or sedatives.6

The NIDA modified ASSIST (NM-ASSIST)7 is an enhancement of the World Health 

Organization (WHO) Alcohol, Smoking and Substance Involvement Screening Test 

(ASSIST) Version (V) 3.0 for identifying substance use disorders.8 The NM-ASSIST asks 

about use of cannabis, cocaine, stimulants, opioids, inhalants, sedatives, hallucinogens and 

“other drug” in lifetime and past 3 months, and also probes for symptoms of dependence on 

these drugs. A Substance Involvement (SI) score is computed for each drug and used to 

classify respondents into low-risk (SI score 0–3), moderate-risk (SI score 4–26) and high-

risk (SI score 27+) for drug use based on past 3 months history.7 In its current form, the 

NM-ASSIST is combined with the NIDA Quick Screen in clinical settings and are together 

referred to as the NIDA Quick Screen/ASSIST.

There are limitations to the use of self-reported drug use screening data in the general 

population and specifically in high-risk populations such as pregnant women because of 

stigma, fear of legal consequences and the resultant likelihood of underreporting drug use.
9-12 Given this background, self-report screening tools needs to be validated against a gold 

standard to provide metrics of accuracy of drug use detection. While the WHO ASSIST is 

validated for screening for substance use in adults and adolescents,13 including a recently 

developed adaption to the Tobacco, Alcohol, Prescription medication, and other Substance 

use Tool (TAPS) for online use,14,15 validation of its use among pregnant women is only 

recently emerging.16-19

Ondersma et al (2019)17 compared diagnostic accuracy of five screening tools for prenatal 

substance use in a large sample of pregnant women, the tools included the Substance Use 

Risk Profile—Pregnancy (also known as the SURP‐P), CRAFFT, 5Ps (parents, peers, 

partner, pregnancy, past), Wayne Indirect Drug Use Screener (also known as WIDUS) and 

the National Institute on Drug Abuse (NIDA) Quick Screen and found that the NIDA Quick 

Screen showed high specificity but low sensitivity; the 5Ps - high sensitivity and low 

specificity; and for the CRAFFT, SURP‐P and 5Ps - the highest area AUC for alcohol (0.67, 

0.66 and 0.62 respectively), and the WIDUS had the highest AUC for illicit drugs and 
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opioids (0.70 and 0.69, respectively). Furthermore, Chang et al (2019)16 evaluated the same 

five questionnaires for accuracy in identification of substance use disorders – rather than 

mere substance use – and found accuracy as measured by AUC for all substance use was 

highest in CRAFFT then SURP-P, 5P’s, WIDUS, and NIDA Quick Screen in descending 

order.

Coleman-Cowger et al (2019)18 evaluated the accuracy of three screening tools – 4P’s 

Plus©, SURP-P and the NIDA Quick Screen/ASSIST - in identifying substance use among a 

diverse sample of pregnant women and found that the SURP-P and 4P’s Plus© had higher 

sensitivity and negative predictive values than the NIDA Quick Screen/ASSIST. Trocin et al 
(2019)19 conducted a qualitative assessment of the same three screening tools and evaluated 

perceptions in prenatal clinical staff related to characteristics such as questionnaire length, 

tone, ease of comprehension and other characteristics, and found some support for the 

qualitative features of the 4P’s Plus© in comparison to the SURP-P and NIDA Quick 

Screen/ASSIST.

Ideally, screening tools such as the NM-ASSIST should take into account a diversity of 

cultures and settings where substance use occurs. As such, the NM-ASSIST warrants further 

validation in various populations, including vulnerable populations such as pregnant women, 

who may be less likely than the general population to report drug use because of worries 

about stigma or legal consequences.12 As far as we know, prior to the current project, no 

prior validation of the NM-ASSIST has been conducted in pregnant women. It is therefore 

especially important to validate the NM-ASSIST for use in pregnancy given the associated 

risks of prenatal substance use to birth outcomes.28,29

To date, no substance-specific validation is available in the literature for the NM-ASSIST in 

pregnant women in the U.S using biologic testing such as hair and urine drug testing as 

reference standard. Our sister study (Coleman-Cowger et al, 2019)18 compares global 

diagnostic validity of the NM-ASSIST with the 4P’s Plus and the SURP-P (Substance Use 

Risk Profile – Pregnancy) for qualitative drug screening for any drug use, rather than 

substance-specific; and reveals that the overall specificity and test-retest reliability of the 

NM-ASSIST compares favorably with the 4P’s Plus© and the SURP-P, but had an inferior 

overall sensitivity.3,18 The logical next step, therefore, is to validate the substance specific 

diagnostic qualities of the NM-ASSIST in pregnant women and provide indices for each 

relevant substance. The aim of this report is to assess the substance-specific diagnostic 

validity (sensitivity, specificity, area under the curve (AUC) and diagnostic odds ratio 

(DOR)) of the NM-ASSIST in pregnant women for cannabis, cocaine, benzodiazepines, 

opioids (street and prescription) and amphetamines; and determine optimal cut-points for 

substance-specific SI scores in pregnant women in a high substance use setting.

2. Methods

2.1. Participants

This study was conducted at 2 prenatal practices in Baltimore, Maryland. The methodology 

of this study has been previously published.3 Five hundred (500) pregnant women presenting 

for prenatal care appointments were consecutively recruited into the study from January 
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2017 to January 2018, with equitable groups across the three trimesters of pregnancy. 

Inclusion criteria were 1) confirmed pregnancy, 2) hair length of at least 3 cm, 3) age 18 

years or older, and 4) ability to communicate in English. The study was approved by the 

Institutional Review Boards (IRB) of Battelle Memorial Institute and the University of 

Maryland School of Medicine.

2.2. Measures

2.2.1. Index Test: NIDA-modified ASSIST—The NM-ASSIST is used in persons 18 

years or older and may be delivered as an interview or completed by patients. The NM-

ASSIST is used in conjunction with the NIDA Quick Screen which asks about past year 

drug use – if a negative response is given, the screening ends. However, a positive screen on 

the Quick Screen is followed up with the NM-ASSIST, after which risk scores are 

calculated.7 The NM-ASSIST asks about past lifetime and past 3-month drug use. The NM-

ASSIST then asks questions relating to problematic use or use that would qualify as a 

substance use disorder (see Table 1). There are substance-specific SI scores associated with 

the responses and a global score of 0–3 is considered low-risk, 4–26 medium risk and 27 or 

higher considered high risk. Table 1 shows the NIDA Quick Screen/ASSIST questions and 

scoring of responses. Our analysis validates only the NM-ASSIST in pregnant women.

2.2.2. Reference Test: Urine and Hair Drug Testing—Combined results from urine 

and hair drug testing were used as the reference standard for detecting past 90-day drug use 

i.e. urine to capture drug use in the past 1–2 weeks and hair to capture drug use in the past 

90 days.30,31 The Alere iCup® 14-Panel urine multi-drug test was used to determine the 

presence of 14 substances including opioids, cocaine, barbiturates, benzodiazepines, 

amphetamines, cannabis and tricyclic antidepressants. Hair samples were processed in a 

commercial laboratory where confirmatory testing for drug metabolites was done. We also 

collected data from electronic health records (EHR) on all currently prescribed drugs which 

helped in distinguishing legitimate use of prescription medications such as opioids, sedatives 

and antidepressants from misuse.

2.3. Procedures

Women visiting the obstetric practices for prenatal care appointments were approached by 

research staff and given a brief description of the study to determine their interest in 

participating. If eligible, the staff obtained informed consent and Health Insurance 

Portability and Accountability Act (HIPAA) authorization (for urine collection, hair drug 

testing and prescription drug data abstraction from the EMR). Informed consent detailed that 

a certificate of confidentiality was obtained for this study and no study results would be 

shared with clinical practice staff. The study process lasted 20–30 minutes.

2.4. Statistical Analysis

We analyzed substance specific SI scores by demographic characteristics. We utilized 

receiver operator curve (ROC) analysis to evaluate the drug-specific diagnostic accuracy of 

the NM-ASSIST screen (index test). We computed the sensitivity, specificity, optimum cut-

points for SI scores, area under the curve (AUC) and diagnostic odds ratio for detecting 

substance use in pregnancy. For each drug category in this population, we conducted 
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analysis in the following manner for the NM-ASSIST: sensitivity was the probability that a 

woman who is using drugs while pregnant (as determined by biologic testing) is a screen 

positive on the NM-ASSIST; specificity was the probability that a woman who is not using 

drugs while pregnant is a screen negative on the NM-ASSIST; and diagnostic odds ratios 

were computed as the ratio of the odds of a positive NM-ASSIST screen in women who use 

drugs in pregnancy relative to the odds of a positive NM-ASSIST screen in women who do 

not use drugs in pregnancy (shown in Table 3).32 We used hair and urine drug testing as the 

reference test; a positive drug test in either urine or hair was considered positive.

To establish the most optimal SI score cut-point of the NM-ASSIST, the ROC curve was 

used. Cut-points which maximized sensitivity were chosen for each substance in ROC 

analysis. We calculated the area under the curve (AUC), which is the probability estimate of 

the discriminative power of the NM-ASSIST and can take any value from 0 to 1, with 1 

representing a perfect diagnostic test and 0.5 representing a non-discriminating test (no 

better than a coin toss).33

Regarding substances for which both index and reference tests were administered, we 

present results only for substances for which there was at least one positive screen on the 

index test (NM-ASSIST). For example, even though the index test (NM-ASSIST) asks about 

other substances such as hallucinogens or prescription stimulants, no participants screened 

positive for these substances in either the index or the reference tests. Regarding substances 

for which no reference testing was performed – alcohol and tobacco use (nicotine) – no 

analyses of diagnostic accuracy were performed. All participants received the index test 

(NM-ASSIST) irrespective of whether they were initially positive on the NIDA Quick 

Screen. All statistical analyses were conducted with STATA version 13 and SAS 9.4 

software.

3. Results

Of the 500 pregnant women enrolled, 483 (97%) were included in the final analyses as 

shown in Figure 1, with 17 excluded for missing data in key variables, either for the index 

test (NM-ASSIST) or for drug testing. Table 2 shows the median SI score for cannabis, 

cocaine, benzodiazepines and opioids, by demographic information of age, race, trimester, 

education, parity and gravidity.

Median SI scores were notable only for cannabis: pregnant women with less than high 

school education had a median (range) SI score of 3 (0, 33); and for multiparous women 

with 5 or more births, it was 6 (0, 29).

Table 3 shows prevalence of prenatal drug use as determined by either hair or urine drug 

testing (reference standard). Prevalence estimates were: cannabis =32.0%, cocaine =9.9%, 

benzodiazepines =1.0%, prescription opioids =4.3%, and street opioids =1.7%. Using SI 

score cut-points that maximized sensitivity, the NM-ASSIST classified pregnant women as 

screen positives as follows: cannabis =39.1%, cocaine =2.3%, benzodiazepines =0.8%, 

prescription opioids =2.7%, and street opioids =1.7%. There were no screen positives for 

amphetamines but 6 (1.2%) women had positive amphetamine hair or urine test. Sensitivity 
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estimates (95% CI) were: cannabis = 82.1 (75.1, 87.9), cocaine = 17.0 (7.7, 30.8), 

benzodiazepines = 20.0 (0.5, 71.6), prescription opioids = 25.0 (8.7, 49.1), and street opioids 

= 12.5 (0.3, 52.7), and Specificity estimates were: cannabis = 85.4 (81.1, 89.1), cocaine = 

99.3 (98.0, 99.9), benzodiazepines = 99.4 (98.1, 99.9), prescription opioids = 98.2 (96.5, 

99.2) and street opioids = 98.5 (96.9, 99.4).

Figure 2 shows receiver operator characteristic curves (ROC) for substance-specific 

diagnostic accuracy of the NM-ASSIST. Area under the curve (see Table 3) was highest for 

cannabis, 0.87; followed by prescription opioids, 0.61; benzodiazepines, 0.59; cocaine, 0.58; 

and street opioids, 0.55. Diagnostic odds ratio (DOR) was highest for benzodiazepines, 38.8 

(0.0, 357.0); followed by cocaine, 29.0 (8.0, 105.0); cannabis, 26.9 (16.0, 45.0); prescription 

opioids, 18.3 (5.6, 60.4); and street opioids, 9.3 (0.0, 68.1).

4. Discussion

In screening for prenatal drug use, diagnostic validity denotes how well a particular screener 

measures what it purports to measure (i.e. drug use in the current pregnancy). Prior 

validations of the WHO ASSIST did not report substance specific diagnostic accuracy of the 

screener for substance use in pregnancy, with biologic testing as a reference. As such, ours is 

the first study to examine the performance of the NM-ASSIST by drug in pregnant women. 

This study further evaluates the performance of the screener for commonly used drugs in a 

population of pregnant women in an urban population of the U.S.

Our findings in this population, based on ROC analysis, suggest that the NM-ASSIST had 

the highest discriminative value for cannabis use (AUC=0.87), but demonstrated lower than 

desirable AUC values for cocaine (AUC=0.58), benzodiazepines (AUC=0.59), prescription 

opioids (AUC=0.61) and street opioids (AUC=0.55). A prior validation of the ASSIST in 

primary care and drug use treatment populations of adults (not pregnant women) using the 

MINI-Plus (not biological testing) as reference standard showed that the ASSIST had an 

AUC of 0.9 for cannabis, 0.9 for amphetamines and 1.0 for opioids (all categorized 

together).21 However, the referenced study obtained a third of its sample from persons 

seeking treatment for substance use disorder, and thus had a higher prevalence of substance 

use.

For sensitivity, the ability to correctly identify users, the NM-ASSIST similarly performed 

best for cannabis, with a sensitivity of 82%. The sensitivity was lower than desirable for 

prescription opioids (25.0%), benzodiazepines (20.0%), cocaine (17.0%) and street opioids 

(12.5%). A prior validation by Newcombe et al (2005) in primary care adults shows a 

similar sensitivity for cannabis (85%), but a much higher sensitivity for opioids (100%).21 

Regarding specificity, that is, the ability of the screener to correctly identify nonusers, the 

NM-ASSIST performed best for opioids, benzodiazepines and cocaine (specificity=98–

99%), followed by cannabis (85%). The validation by Newcombe et al (2005) finds 

specificity for cannabis to be 83% and for all opioids to be 91%.21 The reference standard in 

the above referenced study was the MINI-plus; our study utilizes the gold standard - biologic 

drug screening with urine and hair samples - as reference.
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Given that the use of the NM-ASSIST in this population for substance-specific validation 

has not produced both superior sensitivity and specificity for any particular substance 

(highest sensitivity for cannabis, highest specificity for benzodiazepines), we utilized the 

DOR to evaluate the effectiveness of the NM-ASSIST as a binary (positive/negative) 

classifier of prenatal drug use. We found that the NM-ASSIST is an effective binary 

classifier for prenatal use of cannabis, cocaine and benzodiazepines, given the values of 

DOR of 26.9, 29.0, and 38.8 respectively, but not for opioids (prescription opioids, 18.3; and 

street opioids, 9.3). The DOR is a robust measure that is independent of prevalence and is 

the ratio of the odds of a positive NM-ASSIST screen in prenatal drug users relative to the 

odds of a positive NM-ASSIST screen in non-users. DOR values higher than 20 are 

considered good for screening tools.34

Our study has significant strengths. The sample size of 500 pregnant women attains a 

sufficiently large sample for this kind of analysis in a high-prevalence urban setting. 

Additionally, we utilized biologic testing of urine and hair samples which represent the gold 

standard for detecting substance use. In addition, our population represents two prenatal 

clinics and therefore is more likely to be representative of a population that would be using 

these screeners. Most previous studies of prenatal drug use have over-selected substance 

users and included many women already accessing treatment for substance use, which is not 

the target population for a screener.

Despite the study’s strengths, there are limitations worth noting. The NM-ASSIST is only 

used clinically as a follow up to a positive screen on the NIDA Quick Screen; however, for 

validation purposes, we included all respondents in our analysis, irrespective of whether they 

were considered positive on the NIDA Quick Screen or not. While this does not detract from 

the drug-specific validation, it limits its direct clinical application within the context of the 

combined NIDA-modified Quick Screen/ASSIST. Our study is drawn from a prenatal clinic 

population with a higher than average prevalence of prenatal drug use when compared with 

nationwide results from the National Survey on Drug Use and Health (NSDUH) thus 

limiting its external validity;35 for example, Ahrnsbrak et al (2017)36 reported prevalence of 

prenatal substance of 20%, compared to our study population for which total substance use 

prevalence approached 40%. However, primary care prenatal settings such as these are ideal 

for testing the NM-ASSIST in pregnancy, given that it mimics the intended real-world use.

Furthermore, our study only validated the NM-ASSIST for cannabis, cocaine, 

benzodiazepines, opioids, and to a certain extent, amphetamines, given that there were very 

few or no screen positives for the other substances such as hallucinogens and inhalants. 

Nevertheless, we retained an analysis of benzodiazepines and street opioids despite the low 

prevalence in this population because we would expect similar findings in pregnant women 

in non-treatment settings, which is the setting in which the NM-ASSIST will be most 

frequently deployed for screening for prenatal drug use. To mitigate this concern about 

unique prevalence rates, we included substance-specific DOR estimates, which is a robust 

measure that is independent of prevalence. Additionally, we did not validate alcohol and 

tobacco use with biologic testing, mostly because the NM-ASSIST does not include items 

on alcohol and smoking (unlike the WHO ASSIST V3); nor did we validate the NIDA 

Quick Screen in general. Finally, drug testing with hair and urine samples, although 
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considered the gold standard, have some limitations. Both urine and hair testing often 

produce false positives and do not inform about timing or dosage of substance use.37 Hair 

sample testing does not include benzodiazepines, barbiturates or tricyclic antidepressants; 

additionally, hair samples allow for detecting substance use for up to 90 days after last use 

compared to only 5–14 days for urine.30 By combining both urine and hair sample testing as 

gold standard, we recognized the imperfections of each method and hoped to maximize the 

relative strengths of each, providing a stronger reference test for validating the NM-ASSIST 

than either alone.

From a broader clinical perspective, it is pertinent to re-evaluate the p use of self-reports for 

prenatal substance use screening versus simply implementing universal toxicological testing. 

Despite the well-documented limitations of utilizing self-report for identifying prenatal drug 

use such as under-reporting, we believe that self-report screeners such as the NM-ASSIST 

maintain a unique role.38-41 Even though urine testing can be universally deployed, albeit at 

significantly higher cost, it only captures recent drug use. Hair sample testing, which can 

detect drug use for up to 90 days after use, may be difficult to deploy universally in a clinical 

setting given that it requires gas chromatography–mass spectrometry (GCMS) which is 

expensive and not timely, precluding the possibility of combining hair and urine sampling in 

clinical settings as replacement for self-report. Yonkers et al (2011)39 found that self-report 

may be a better indicator of past-month prenatal substance use than urine testing which 

capture only about 1–2 weeks, noting that women accurately self-reported recent substance 

use in general, but also tended to report that they used at a time that would be outside the 

testing window of urine toxicology e.g. using a month ago would be detected by self-report 

but not urine testing. Self-report may also allow for more of a collaborative clinical 

conversation around prenatal substance use than toxicology screening, as the former 

incorporates the patient’s voice and requires mutual trust. Christmas et al (1992)42 suggested 

that using a screening combination of self-report and universal urine toxicology could 

identify more current users than either technique alone, with none being clearly more 

accurate than the other. These two reports suggest that, at the very least, self-report retains a 

crucial role, and though a combination of the two would be better, it is likely to require more 

resources than either alone, with universal toxicology being more cost-prohibitive to deploy 

than self-report.

5. Conclusion

The NM-ASSIST demonstrated substantial validity as a screener for prenatal cannabis use, 

which is the most common substance used in pregnancy. However, the NM-ASSIST 

demonstrated a variable performance for cocaine, benzodiazepines, opioids and 

amphetamines. Despite these findings, we recommend that further analyses of diagnostic 

validity of the NM-ASSIST should be conducted in other contexts within pregnancy, such as 

in rural, suburban and perhaps native populations, to ensure that it serves as a robust tool for 

detecting prenatal drug use. Because of the NM-ASSIST’s variability in performance 

between drugs, its utility in any practice setting would likely depend on the practice-specific 

prevalence of substance use. Given the increasing prevalence and high risk associated with 

opioid use in pregnancy, further studies to validate screening modalities for opiate use in 

pregnancy are warranted. Finally, while SI score cut-points are important, clinical judgment 

Oga et al. Page 8

J Addict Med. Author manuscript; available in PMC 2021 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



is still recommended for deciding which patients are considered for an intervention; for 

example, a patient who reports polysubstance use but does not obtain a high enough SI score 

for any particular drug may be a candidate for further intervention.
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Figure 1. 
Flow Diagram
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Figure 2. 
Receiver operator characteristic curves (ROC) for substance-specific diagnostic accuracy of 

the NM-ASSIST
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Table 1:

NIDA Quick Screen/ASSIST

Quick Screen
Response options for each substance are: never, once or twice, monthly, weekly, and daily or almost 
daily. For purposes of validation, both the Quick Screen and ASSIST were given to all participants 
to complete.

1. In the past year, how often have 
you used the following?
 a. Five or more alcohol drinks 
in a day for men or 4 or more 
alcohol drinks in a day for 
women,
 b. tobacco products,
 c. prescription drugs for non-
medical reasons, and
 d. illegal drugs.

NM-ASSIST
Substances assessed are: tobacco products; alcohol; cannabis; cocaine; amphetamine-type 
stimulants (ATS); sedatives and sleeping pills (benzodiazepines); hallucinogens; inhalants; opioids; 
and “other” drugs.
Responses to items (2) through (7) are summed to create a Substance Involvement (SI) score for 
each substance.
(Response options of no, yes but not in the past 3 months, and yes in the past 3 months for items 
6-8.)
Each SI score is classified as: lower risk (scores 0-3), moderate risk (scores 4-26), or high risk 
(scores 27+).
For validation purposes, moderate and high risk were considered positive screens

1. In your lifetime, which of the 
following substances have you 
used? (response options of yes/
no);

2. In the past three months, how 
often have you used the 
substances you mentioned? 
(response options of never, once 
or twice, monthly, weekly, and 
daily or almost daily for items 
2-5)

3. In the past three months, how 
often have you had a strong desire 
or urge to use (each substance)?

4. (During the past three months, 
how often has your use of (each 
substance) led to health, social, 
legal or financial problems?

5. During the past three months, 
how often have you failed to do 
what was normally expected of 
you because of your use of (each 
substance)?

6. Has a friend or relative or 
anyone else ever expressed 
concern about your use of (each 
substance)?

7. Have you ever tried to control, 
cut down or stop using (each 
substance)?

8. Have you ever used any drug by 
injection?

J Addict Med. Author manuscript; available in PMC 2021 September 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Oga et al. Page 15

Table 2.

NIDA SI Scores by Substance and Demographic Information (N=483)

Cannabis Cocaine Prescription
Opioids

Street
Opioids

Benzodiazepines

Variable Categories n (%) Median
(Range)

Median
(Range)

Median
(Range)

Median
(Range)

Median (Range)

Age 18-25 170 (35.2) 0 (0, 37) 0 (0, 6) 0 (0, 26) 0 (0, 39) 0 (0, 22)

26+ 313 (64.8) 0 (0, 33) 0 (0, 37) 0 (0, 39) 0 (0, 39) 0 (0, 37)

Race African American/Black 346 (71.6) 0 (0, 37) 0 (0, 37) 0 (0, 33) 0 (0, 33) 0 (0, 33)

Caucasian/White 102 (21.1) 0 (0, 23) 0 (0, 37) 0 (0, 39) 0 (0, 39) 0 (0, 37)

Other/Multiracial 35 (7.3) 0 (0, 6) 0 (0, 0) 0 (0, 0) 0 (0, 0) 0 (0, 0)

Trimester 1st 150 (31.1) 0 (0, 33) 0 (0, 35) 0 (0, 33) 0 (0, 28) 0 (0, 15)

2nd 173 (35.8) 0 (0, 37) 0 (0, 26) 0 (0, 6) 0 (0, 6) 0 (0, 12)

3rd 160 (33.1) 0 (0, 33) 0 (0, 37) 0 (0, 39) 0 (0, 39) 0 (0, 37)

Education Less than High School 83 (17.2) 3 (0, 33) 0 (0, 35) 0 (0, 33) 0 (0, 28) 0 (0, 0)

High School Graduate 199 (41.2) 0 (0, 37) 0 (0, 37) 0 (0, 39) 0 (0, 39) 0 (0, 37)

Some College 84 (17.4) 0 (0, 27) 0 (0, 26) 0 (0, 12) 0 (0, 6) 0 (0, 0)

College Graduate 115 (23.8) 0 (0, 6) 0 (0, 6) 0 (0, 0) 0 (0, 0) 0 (0, 12)

Unavailable 2 (0.4) 5.5 (0, 11) 0 (0, 0) 0 (0, 0) 0 (0, 0) 0 (0, 0)

Parity
1 0 90 (18.6) 0 (0, 37) 0 (0, 26) 0 (0, 6) 0 (0, 0) 0 (0, 15)

1 or 2 227 (47.0) 0 (0, 33) 0 (0, 37) 0 (0, 39) 0 (0, 39) 0 (0, 37)

3 or 4 48 (9.9) 1 (0, 28) 0 (0, 37) 0 (0, 9) 0 (0, 33) 0 (0, 33)

5 or more 13 (2.7) 6 (0, 29) 0 (0, 0) 0 (0, 0) 0 (0, 0) 0 (0, 0)

NA
3 105 (21.7) 0 (0, 23) 0 (0, 35) 0 (0, 33) 0 (0, 2) 0 (0 0)

Gravidity
2 0 108 (22.4) 0 (0, 23) 0 (0, 35) 0 (0, 33) 0 (0, 2) 0 (0, 12)

1 or 2 189 (39.1) 0 (0, 37) 0 (0, 30) 0 (0, 33) 0 (0, 28) 0 (0, 15)

3 or 4 110 (22.8) 0 (0, 33) 0 (0, 37) 0 (0, 39) 0 (0, 39) 0 (0, 37)

5 or more 75 (15.6) 0 (0, 29) 0 (0, 26) 0 (0, 26) 0 (0, 39) 0 (0, 22)

NR
4 1 (0.2) 11 (11, 11) 0 (0, 0) 0 (0, 0) 0 (0, 0) 0 (0, 0)

1
Parity is the response to the question "How many of these pregnancies resulted in a fullterm delivery?" in reference to the question below.

2
Gravidity is the response to the question "Not counting your current pregnancy, how many times have you been pregnant (including any 

pregnancies that resulted in abortions, miscarriages or stillbirths)?"

3
NA indicates that the question was not applicable based on responses to previous questions (i.e. having no previous pregnancies).

4
NR indicates that the participant gave no response.
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Table 3.

Prevalence, AUC, Sensitivity and Specificity for Cannabis, Cocaine, Benzodiazepines, Opioids and 

Amphetamines Use, n=483

Drug AUC Prenatal
#
 Drug

Use, n (%)

NM-
ASSIST
Cut-Point

Screen 
Positive on
NM-ASSIST, 
n
(%)

Sensitivity
(95% CI)

Specificity
(95% CI)

Diagnostic Odds
Ratio (95% CI)

Cannabis 0.9 151 (32%) 2 189 (39.1%) 82.1 (75.1, 87.9) 85.4 (81.1, 89.1) 26.9 (16.0, 45.0)

Cocaine 0.6 47 (9.9%) 2 11 (2.3%) 17.0 (7.7, 30.8) 99.3 (98.0, 99.9) 29.0 (8.0, 105.0)

Prescription 
Opioids

0.6 20 (4.3%) 3 13 (2.7%) 25.0 (8.7, 49.1) 98.2 (96.5, 99.2) 18.3 (5.6, 60.4)

Street Opioids 0.6 8 (1.7%) 4 8 (1.7%) 12.5 (0.3, 52.7) 98.5 (96.9, 99.4) 9.3 (0.0, 68.1)

Benzodiazepines 0.6 5 (1.0%) 15 4 (0.8%) 20.0 (0.5, 71.6) 99.4 (98.1, 99.9) 38.8 (0.0, 357.0)

Amphetamines: 0 screen positives, but true prevalence of 1.2% (6 positive biologic drug tests)

#
Urine or hair sample tested positive for substances

Screen Positives on NM-ASSIST based on cut-point derived from ROC analysis
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