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conducted a follow-up assessment on all women with a positive screen
(n ¼ 1548). Among these women, 717 (15% of the total population) had
continued use after learning of the pregnancy. Overall, 21% of the
pregnant women used alcohol prior to recognition of the pregnancy, and
11% continued use after knowledge of the pregnancy. Among the 512
women who continued to use alcohol, 2% were drinking daily, 7% were
drinking 3 to 6 days per week, 27% were drinking 1 to 2 days per week,
and 63% were drinking less than 1 day per week. The rates of marijuana
use and other illicit drug use among the women were 7 and 2%,
respectively, prior to knowledge of pregnancy and dropped to 3 and 1%
after learning of the pregnancy.
CONCLUSION:

OBJECTIVE:

Determine the prevalence of substance use among pregnant women in
five diverse communities utilizing the 4P’s Plusr screen for alcohol,
tobacco, and other drug use.
STUDY DESIGN:
Pregnant women enrolled in prenatal care clinics in five communities
were screened for substance use with the 4P’s Plusr. Those women with
a positive screen underwent an assessment for substance use through a
follow-up structured clinical interview conducted at the same prenatal
visit.
RESULTS:
Among 7818 women in five communities, 2555 (32.7%) had a positive
screen for substance use in pregnancy. Four of the communities
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The 4P’s Plusr identifies not only those pregnant women whose
drinking or drug use is at a high enough level to impair daily
functioning, but provides an opportunity for early intervention for the
much larger group of women whose pregnancies are at risk from
relatively small amounts of substance use.
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INTRODUCTION
Over the past two decades, substance abuse during pregnancy
has become a major public health concern. A number of
studies have found poor pregnancy and neonatal outcomes among
women who used alcohol or illegal drugs during pregnancy,1–4
and the long-term impact of prenatal alcohol or illicit drug
exposure on the development and behavior of the exposed child5–8
is now being documented. However, despite the concern over the
consequences of prenatal exposure to alcohol and other drugs,
substance use by the pregnant woman remains a frequently missed
diagnosis. Legal, social, attitudinal, operational, and logistical
barriers often come together to restrain open communication
between physician and patient, resulting in a very low rate of
screening or intervention for substance use in the prenatal care
setting. This lack of screening occurs in spite of evidence that
screening improves the accurate identification of substance abusing
patients in primary care settings and that treatment of substance
abusing adults identified in primary care settings decreases clinical
morbidity.9,10
By identifying women early in pregnancy, treatment, brief
intervention, and prevention services for this special population can
Journal of Perinatology 2005; 25:368–374
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be made available, reducing risk for the pregnancy and the child.
However, substance use and abuse in this country historically have
been viewed as problems specific to men. This has resulted in
screening, intervention and treatment protocols being developed
with language and approaches that are not necessarily appropriate
for addressing these problems in women, especially pregnant
women. For example, the CAGE (Cut down, Annoyed by criticism,
Guilty about drinking, Eye-opener),11 although easy to administer
and possessing very good validity (overall percent of individuals
correctly identified as using or not using substances), sensitivity
(percent of correct identification of true positives) and specificity
(percent of correct identification of true negatives), primarily
targets heavy, alcoholic drinking in men12 and does not provide a
method for identifying pregnant women for early intervention.
Similarly, the NET (Normal drinker, Eye-opener, Tolerance)13
does not identify early-stage risk drinkers or users of illicit
substances. The T-ACE (Tolerance, Annoyed by criticism, Cut down,
Eye-opener)14 and the TWEAK (Tolerance, Worry about drinking,
Eye-opener, Amnesia, K/Cut down)15–17 have been validated as
reliable screening instruments for obstetrical practice, but, again,
heavy drinkers are the primary targets of these two instruments,
and they do not identify more moderate or light drinkers or users
of illicit drugs.
The 4P’s9 is a four-question screen specifically designed to
quickly identify obstetrical patients at risk for alcohol or illicit drug
use. The four questions are broad-based and highly sensitive, and
one positive answer to any question is considered a positive screen.
However, the 4P’s has never been evaluated for validity, sensitivity,
or specificity, and clinical application of the instrument in general
obstetric clinics has not supported its usefulness as a screen for
substance use.18
The purpose of this paper is to evaluate the performance of a
new screening instrument, the 4P’s Plusr,19 in five diverse
populations of pregnant women enrolled in prenatal care. The 4P’s
Plusr (Figure 1) is a five-question screen specifically designed to
quickly identify obstetrical patients in need of in-depth assessment
or follow-up monitoring for risk of alcohol, tobacco and/or illicit
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drug use. Taking less than 1 minute, it is easily integrated into the
initial prenatal visit and used for follow-up screening through the
pregnancy.

MATERIALS AND METHODS
Development of the Screening Instrument
The first step in determining effective screening criteria was a 3-year
study funded by the Health Care Financing Administration, the
results of which were published in 2001.20 The goal of the study was
to identify risk factors for substance use during pregnancy.
Participants were 2002 Medicaid-eligible pregnant women with two
or less visits to prenatal care clinics. Approximately 9% of the
sample reported current use of either illicit drugs or alcohol or both.
Logistic regression analysis results confirmed that past cigarette
or alcohol use was significantly correlated with current illicit drug
or alcohol use. Further analysis via classification and regression
trees (CART) confirmed that past alcohol and tobacco use are
powerful predictive variables for substance use in pregnancy and
that three groups with increasing levels of risk for alcohol or illicit
drug use during pregnancy can be generated:
1. Low risk F those women who had never used alcohol: 1.4%
of women in the low-risk group were found to be using either
illicit drugs or alcohol or both during the time they were
pregnant.
2. Average risk F those women who had used alcohol in the
past but not in the month before pregnancy and did not
smoke three or more cigarettes in the month before
pregnancy: 9% of women in the average risk group were
found to be using either illicit drugs or alcohol or both during
the time they were pregnant.
3. High risk F those women who used any alcohol or smoked
three or more cigarettes in the month before pregnancy: 34%
of women in the high-risk group were found to be using either
illicit drugs or alcohol or both during the time they were
pregnant.

Figure 1. The 4P’s Plusr. Published with permission, NTI Publishing27.
Journal of Perinatology 2005; 25:368–374
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On the basis of these three levels of risk, it was suggested20 that
primary prenatal care providers could ask three questions in the
context of the health evaluation:
 Have you ever drunk alcohol?
 How much alcohol did you drink in the month before
pregnancy?
 How many cigarettes did you smoke in the month before
pregnancy?
These three questions were integrated into the 4P’s screening
instrument9 and field tested over several years in a variety of
settings and communities.21 Chart reviews and focus groups were
conducted with all participating physicians, and through this field
testing, the order of the questions was established and wording for
the two key questions related to alcohol and tobacco use in the
month prior to pregnancy was converted to an open-ended
format.21 The final result was the 4P’s Plusr screening
instrument19 (Figure 1). As documented in the initial research,20
in the context of screening, the woman’s admission or denial of
alcohol or tobacco use during pregnancy was not as an effective
predictor of substance use during pregnancy as her
acknowledgement of any alcohol or tobacco use in the month
prior to knowledge of pregnancy.
Target Populations
Five populations of pregnant women were screened with the 4P’s
Plusr as part of routine prenatal care in obstetric clinics in
Chicago, Illinois; in four rural counties of southern Illinois; and in
Camden, NJ; San Luis Obispo County, CA; and Ventura County, CA.
The communities in which the clinics are located represent diverse
and different populations, as demonstrated in Table 1.
Chicago. Four clinics that make up a PHS 330 community
health center network in medically underserved Chicago
neighborhoods conducted screening as part of routine prenatal care
under the Federal Healthy Start initiative. Any patients with a
positive substance abuse screen and assessment were offered

treatment services per routine prenatal care policies and
procedures.
Southern Illinois. The Southern Illinois Healthcare Foundation,
Inc. (SIHF) is a federally qualified health-care facility with 14
locations in the four southern Illinois counties of St. Clair,
Madison, Marion and Fayette. Screening for substance use with
the 4P’s Plusr was conducted as a component of routine
prenatal care in four clinic sites participating in the Federal
Healthy Start program. All women with a positive screen
underwent further assessment, and all were referred for appropriate
treatment services.
Camden, NJ. The City of Camden is the fifth poorest city of its
size in the United States. Five prenatal clinics and two regional
perinatal centers are available to care for the many high-risk
mothers and infants in Camden. In 2001, all prenatal providers
were trained to use the 4P’s Plusr to screen every prenatal client
seen through the city’s Federally funded Healthy Start initiative.
Camden clinics do not conduct the follow-up assessments of
women with a positive screen within the prenatal setting but refer
the women for home and community-based risk reduction services
including assessment and referral to treatment. Thus, follow-up
assessment data were not available in the prenatal charts for
women in Camden.
San Luis Obispo County, CA. A relatively wealthy community,
most of San Luis Obispo County is unincorporated, ranking 24th
in population in California. Of the 18 public and private obstetrical
providers in the County, 15 are participating in screening their
patients with the 4P’s Plusr. Any patient with a positive screen
is further assessed, and all are offered services for substance
abuse, domestic violence, tobacco cessation, and mental health
treatment.
Ventura County, CA. The 11th largest county in population in
California, Ventura County screens for substance use with the 4P’s
Plusr in seven clinic sites scattered throughout the county. All

Table 1 Demographic and Background Characteristics of the Five Clinical Populations
Chicago, IL

So. Illinois

Camden, NJ

SLO Co., CA

Ventura Co., CA

Racial distribution (%)
African Am
White
Hispanic
Asian Am
Other

80
F
20
F

58
42
F
F
F

50
17
33
F
F

4
76
17
3
F

1
10
83
3
3

Medicaid eligible (%)

100

100

Unknown

80

94

Urban

Rural

Urban

Rural

Urban/rural

Urban/rural
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women with a positive screen undergo full assessment and, if
necessary, referral to a treatment program.

for its data entry procedures. The databases for the communities
included screening and clinical assessment results in all sites
except Camden, which recorded only screening data. Data in each
of the sites were analyzed by the sites for frequencies and
distributions, then cumulative data, absent any individual
identifiers, were submitted to Children’s Research Triangle, which
integrated and compared the blinded data. Human subjects
protection issues were addressed individually by each community
site, and human subjects approval for CRT’s overall data collection
and management protocols was granted by the Illinois Office of
Alcoholism and Substance Abuse Institutional Review Board. Since
blinded data were collected by chart review and were based in
standard of care protocols at all sites, informed consent was
deemed not to be necessary.

Approach
The 4P’s Plusr (Figure 1) was utilized in standard prenatal care
as the primary screening instrument at all sites and was
administered by a perinatal health worker, nurse, or medical
assistant in English or Spanish. The clinical sites administered the
4P’s Plusr at the first prenatal visit, with more than 90% of
women in the sites completing the screen.
In all sites except Camden, NJ, any woman who had a
‘‘positive’’ 4P’s Plusr screen (i.e., admitted use of any alcohol or
any tobacco in the month before she knew she was pregnant)
underwent immediate assessment for substance use through a
standardized, structured clinical interview that addressed frequency,
dose and pattern of use of alcohol, marijuana, heroin, cocaine,
and methamphetamines during the pregnancy, commencing with
the month prior to knowledge of the pregnancy through current
point in gestation. This assessment was conducted in the primary
prenatal care setting immediately following screening.
Based on the assessment, any woman who had evidence of any
alcohol or illicit substance use during pregnancy, including the
month prior to knowledge of pregnancy, was defined as a substance
user. All women with a positive screen, regardless of assessment
outcome, had follow-up monitoring and was given substance use
educational materials in the prenatal care setting through the rest
of the pregnancy. All women with a positive assessment were
provided information and education regarding substance use and
its impact on pregnancy and child outcome and were offered a
referral to a perinatal treatment program in the community. In no
case was child protection services notified of a woman’s substance
use during pregnancy.
The results of the 4P’s Plusr screen and the substance use
assessment were gathered as part of routine tracking of prenatal
care patients and as a component of required evaluation
procedures for Healthy Start in those communities who received
Federal funding for this program. Each community was responsible

RESULTS
In response to the 4P’s Plusr screening instrument, 21.9% of the
7818 women across the five sites admitted to tobacco use in the
month prior to knowledge of the pregnancy, 20% admitted to
alcohol use, and 9.3% admitted to both alcohol and tobacco use in
the month prior to knowledge of pregnancy (Table 2). Eliminating
duplicative counts, the rate of positive screens, that is, women at
risk for substance use during pregnancy due to alcohol or tobacco
use in the month prior to knowledge of pregnancy, ranged from 17
to 45% across the five sites, with an overall positive screen rate of
32.7% within the total population of 7818 women.
Follow-up substance use assessments (Table 3) were conducted
on all women with a positive screen in all sites except Camden. In
the four sites that gathered assessment data, 4865 women were
screened with the 4P’s Plusr. Within this population, 1548
women (32%) had a positive screen and underwent clinical
assessment for substance use. This assessment process revealed that
substance use rates decreased once the women learned of their
pregnancies. Among the 4865 women who were in the four
communities that performed a substance abuse assessment, 21% of

Table 2 Screening Results
Chicago
N
Parents
Partner
Past
Cigarettes*
Alcohol*
Cigarettes and alcohol*
Positive screen*

1528
214
122
550
275
183
47
411

So. Illinois

14%
8%
36%
18%
12%
3%
27%

1435
281
185
812
427
389
217
599

20%
13%
57%
30%
27%
15%
42%

Camden
2953
769
299
1574
770
564
327
1007

SLO

26%
10%
53%
26%
19%
11%
34%

744
210
74
546
147
280
89
338

Ventura

28%
10%
73%
20%
38%
12%
45%

1158
255
31
518
94
151
45
200

Combined

22%
3%
45%
8%
13%
4%
17%

7818
1729
711
4000
1713
1567
725
2555

22.1%
9.1%
51.2%
21.9%
20.0%
9.3%
32.7%

*Indicates use in month prior to woman’s knowledge of pregnancy.
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Table 3 Assessment Results
Chicago
Total N
Positive screen
Alcohol in month before known pregnant
Alcohol since known pregnant
Mj only in month before known pregnant
Mj only since known pregnant
Other illicit drug in month before known pregnant
Other illicit drug since known pregnant
Alcohol/illicit drug use since known pregnant
Alcohol/illicit drug use in pregnancy

1528
411
183
137
110
60
20
15
212
313

So. Illinois
1435
599
389
84
136
67
11
2
153
536

12%
9%
7%
4%
1%
1%
14%
20%

27%
6%
9%
5%
1%
0%
11%
37%

SLO
744
338
280
203
55
25
35
11
239
370

Ventura
1158
200
151
88
24
14
11
11
113
186

38%
27%
7%
3%
5%
1%
32%
50%

Combined

13%
8%
2%
1%
1%
1%
10%
16%

4865
1548
1003
512
325
166
77
39
717
1405

32%
21%
11%
7%
3%
2%
1%
15%
29%

Mj ¼ marijuana.

Table 4 Alcohol Use Patterns during Pregnancy
Chicago
Alcohol since known pregnant
Every day
3–6 days/week
1–2 days/week
<1 day/week

137
4
8
36
89

So. Illinois

3%
6%
26%
65%

84
2
4
21
57

the women admitted to alcohol use in the month prior to
knowledge of the pregnancy and 11% admitted to alcohol use only
(no illicit substances) after they learned of the pregnancy (Table 3).
Thus, about half of the women who used alcohol in the month
prior to knowledge of pregnancy ceased use once they learned of
the pregnancy, but the remaining half continued to drink. As
demonstrated in Table 4, of the 512 women who continued to
drink alcohol 9% were heavy drinkers, with 7% drinking 3 to 6 days
per week and 2% drinking daily. Importantly, however, well over
half (63%) of the women who continued to drink alcohol fell into
the lightest level of drinking (<1 day/week) and another 27% were
drinking 1 to 2 days per week. These are levels at which recent
studies indicate substantial risk for the child,8 but these are women
who most often are missed in routine prenatal care and through
other forms of screening.
The rate of admitted marijuana use only in the month prior to
knowledge of pregnancy among the population of 4865 women in
the four clinics was 7%, and 3% of the total population continued
to use marijuana after knowledge of pregnancy (Table 3). This
number reflects only those women who used marijuana but did not
use any alcohol or other illicit drugs. The rate of use of cocaine,
heroin, and/or methamphetamines with or without alcohol and/or
marijuana in the month prior to knowledge of pregnancy was 2%.
This rate dropped to 1% after the women learned of the pregnancy.
Eliminating all duplicative counts and including women who used
illicit substances prior to knowledge of pregnancy, the overall rate
372

2%
5%
25%
68%

SLO
203
4
21
63
115

Ventura

2%
10%
31%
57%

88
1
3
20
64

Combined

1%
3%
23%
73%

512
11
36
140
325

2%
7%
27%
63%

of illicit drug use in pregnancy among the population of women in
the four communities was 9%. In sum, including women who used
substances during early pregnancy when they were unaware of the
pregnancy and excluding duplicate counts, the rate of alcohol and/
or illicit drug use during pregnancy was 29%, dropping to 15%
after women learned of their pregnancy. It should be noted that all
prevalence rates of substance use in pregnancy reported here
exclude the 21.9% of women who admitted to tobacco use in the
month before they realized they were pregnant, almost all of whom
continued smoking through the rest of the pregnancy.
A w2-test of independence was conducted to compare the rates of
substance use during pregnancy across the four sites presented in
Table 3. An a level of 0.05 was used for this test. Rates of overall
substance use differed significantly: w2 (3, N ¼ 4865) ¼ 352.70,
P<0.001. San Luis Obispo, the wealthiest community in the study,
had the highest rate of substance use (50%) during pregnancy,
followed by Southern Illinois (37%), Chicago (20%), and Ventura
(16%).
D-STAT software22 was used to compare rates of substance use
prior to knowledge of pregnancy vs rates of substance use after
learning of pregnancy for all women included in Table 3. The test
of correlated proportions was significant (P<0.0001), indicating
that there was a significant decrease in substance use among this
sample of pregnant women after they learned they were pregnant.
In the clinics in Southern Illinois, clinical policies instruct
physicians to obtain urine toxicologies on all pregnant women
Journal of Perinatology 2005; 25:368–374
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suspected of substance use based on clinical criteria. These criteria
include no prenatal care and/or abruptio placentae, preterm
labor, or intrauterine growth retardation due to no apparent
reason. Of the 1435 pregnant women seen in the prenatal clinics,
651 (45%) had a urine toxicology ordered. Among these urine
toxicologies, 2.6% (17) were positive, giving a positive urine
toxicology rate in the overall population of 1.2%. However, 37%
of the women admitted to the use of alcohol or illicit drugs
during pregnancy when administered the 4P’s Plusr screening
with follow-up assessment. Thus, the verbal screening and
assessment process uncovered a significantly higher rate of alcohol
or illicit drug use than did the use of clinically guided urine
toxicologies.

SIGNIFICANCE
Use of a simple screening instrument, the 4P’s Plusr in five
diverse communities effectively identified pregnant women at
highest risk for substance use in pregnancy. The overall rate of
illicit drug use of 9% in the total population of women in this study
is higher than the rate of prenatal illicit drug use of 5.5%
documented in the National Institute on Drug Abuse Pregnancy
and Health Survey.23
The development of the 4P’s Plusr was an attempt to address
the many barriers to screening that have been documented
through a variety of studies,18,21 not the least of which is targeted
screening. When screening for alcohol or drug use is implemented
in clinical practice, it often focuses on targeted populations rather
than the general population.24 In addition, many prenatal care
providers hesitate to implement screening procedures because they
immediately assume urine toxicologies to be the most appropriate
methodology for screening.10 However, use of urine toxicologies
does not, for the most part, pick up alcohol use and limits
identification of illicit drug use to only those women who used
drugs in the 48 hours prior to testing. The limitations of the
clinically defined use of urine toxicologies were demonstrated in
the Southern Illinois population.
In this study, it is important to note that half of all women who
were using alcohol or illicit drugs prior to knowledge of pregnancy
continued to use after learning of their pregnancies. This is a
previously unrecognized phenomenon. In addition, the wealthiest
F and most likely best-educated F of the communities in this
study, San Luis Obispo, had the highest rates of substance use in
pregnancy. San Luis Obispo is situated in the midst of California’s
wine producing country, and it was the alcohol use rates that drove
the finding of high substance use rates among pregnant women in
this community.
From a prevention perspective, the high rate of alcohol use
in the earliest part of pregnancy F the month before the
woman knew she was pregnant F is of concern, given the
Journal of Perinatology 2005; 25:368–374
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documented structural changes in the fetal brain that can be
induced by early alcohol exposure.25 Thus, public education
campaigns must focus on pre-conceptional as well as postconceptional health. Failing alcohol abstinence in early pregnancy,
several studies have demonstrated that many of the maternal
and child complications associated with the prenatal use of
alcohol or illicit drugs are preventable with early identification
of the pregnant, substance-using woman and referral into
treatment. Infants whose alcoholic mothers enter treatment
and become alcohol free by the third trimester have been
shown to have substantially improved outcome at birth.26 Studies
of cocaine use in pregnancy have found that cessation of cocaine
use by the third trimester significantly reduces the rate of low birth
weight infants and prematurity.27 In addition, a recent study at
Kaiser Permanente Medical Care Program documented the cost
savings accrued when pregnant substance using women are
identified early in pregnancy and provided substance abuse
interventions.3
A highly sensitive screening instrument addresses the need to
identify all women at risk. It identifies not only those pregnant
women who are drinking heavily or whose drug use is at a high
enough level to impair daily functioning, but also identifies those
women whose pregnancies are at risk from tobacco use as well as
relatively small amounts of alcohol, marijuana or other drugs.
Specifically, women with a positive 4P’s Plusr screen but whose
assessment is negative can receive prevention materials and
education regarding the impact of even low levels of tobacco use,
drinking or illicit drug use during pregnancy. Much research has
demonstrated that educational input provided by the prenatal care
provider significantly increases the woman’s likelihood to make
healthy decisions during pregnancy.28 In addition, interventions in
the current pregnancy are likely to influence the woman’s behavior
in subsequent pregnancies.
A recent report by the U.S. Preventive Services Task
Force29 recommended screening and behavioral counseling
interventions to reduce alcohol misuse by adults, including
pregnant women, in primary care settings. The USPSTF concluded
that the benefits of behavioral counseling interventions to reduce
alcohol misuse by adults outweigh any potential harms. A recent
ACOG publication10 emphasized the importance of addressing risk
for substance abuse within the context of primary prenatal care,
and in May 2004, the ACOG Committee on Ethics issued a
statement that noted that ‘‘(p)hysicians have an ethical obligation
to learn and use techniques for universal screening
questionsy .’’30
As documented in this evaluation of clinical experience with the
4P’s Plusr, effective identification of pregnant women at highest
risk for substance use can be accomplished within the context of
routine prenatal care. Even if resources are limited, the screening
strategy allows for efficient identification of pregnant women who
need a full assessment for substance use and further education or,
373
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perhaps, treatment intervention. The positive return on investment
in early intervention for substance using pregnant women and
their children has been clearly documented. Appropriate screening
strategies can support that investment.

References
1. Chasnoff IJ, Burns WJ, Schnoll SH, Burns KA. Cocaine use in pregnancy. N
Engl J Med 1985;313:666–9.
2. Shiono PH, Klebanoff MA, Nugent RP, et al. The impact of cocaine and
marijuana use on low birth weight and preterm birth: a multicenter study.
Am J Obstet Gynecol 1995;72:19–27.
3. Armstrong MA, Osejo VG, Lieberman L, Carpenter DM, Pantoja PM, Escobar
GJ. Perinatal substance abuse intervention in obstetric clinics decreases
adverse neonatal outcomes. J Perinatol 2003;23:3–9.
4. Frank DA, Bauchner H, Parker S, et al. Neonatal body proportionality and
body composition after in utero exposure to cocaine and marijuana. J
Pediatr 1990;117:622–6.
5. Chasnoff IJ, Anson A, Hatcher R, Stenson H, Iaukea K, Randolph L. Prenatal
exposure to cocaine and other drugs: outcome at four to six years. In:
Harvey JA, Kosofsky BE, editors. Cocaine Effects On the Developing Brain.
New York, NY: Annals of the New York Academy of Science; 1998.
p. 314–28.
6. Fried PA, Watkinson B. 36- and 48-month neurobehavioral follow-up of
children prenatally exposed to marijuana, cigarettes, and alcohol. Dev
Behav Pediat 1990;11(2):49–58.
7. Wekselman K, Spiering K, Hetteberg C, Kenner C, Flandermeyer A. Fetal
alcohol syndrome from infancy through childhood: a review of the
literature. J Pediatr Nurs 1995;10(5):296–303.
8. Sood B, Delaney-Black V, Covington C, et al. Prenatal alcohol exposure and
childhood behavior at age 6 to 7 years: I. Dose–response effect. Pediatrics
2001;108(e34):1–9.
9. Morse B, Gehshan S, Hutchins E. Screening for substance abuse during
pregnancy: improving care, improving health. National Center for
Education in Maternal and Child Health. 1997.
10. Chasnoff IJ. Psychosocial Issues in Pregnancy. Washington, DC: American
College of Obstetrics and Gynecology; 2002.
11. Ewing J. Detecting alcoholism: the CAGE questionnaire. JAMA 1984;252:
1905–7.
12. Kitchens JM. Does this patient have an alcohol problem? JAMA 1994;272:
1782–7.
13. Bottoms SF, Martier SS, Sokol RJ. Refinements in screening for risk drinking
in reproductive-aged women: the ‘‘NET’’ results. Alcoholism 1989;13:339.
14. Sokol RJ, Martier SS, Ager JW. The T-ACE questions: practical prenatal
detection of risk-drinking. Am J Obstet Gynecol 1989;160:863–8.

374

The 4P’s Plusr

15. Russsell M, Martier SS, Sokol RJ, et al. Screening for pregnancy
risk-drinking: TWEAKing the tests. Alcsm Clin Exp Res 1991;15:368 abstract
no. 338.
16. Russell M, Martier SS, Sokol RJ, et al. Screening for pregnancy riskdrinking. Alcsm Clin Exp Res 1994;18:1156–61.
17. Chan AW, Pristach EA, Welte JW, Russell M. Use of the TWEAK test in
screening for alcoholism/heavy drinking in three populations. Alcsm Clin
Exp Res 1993;17:1188–92.
18. Howell E, Heiser N, Thornton C, Moreno L, Chasnoff IJ, Hill I. Third
Annual Report: Evaluation of the Demonstration to Improve Access to Care
for Pregnant Substance Abusers. Washington, DC: Mathematica Policy
Research; 1996.
19. Chasnoff IJ, Hung WC. The 4P’s Plus. Chicago: NTI Publishing; 1999.
20. Chasnoff IJ, Neuman K, Thornton C, Callaghan MA. Screening for substance
use in pregnancy: a practical approach for the primary care physician. Am J
Obstet Gynecol 2001;184:752–8.
21. Chasnoff IJ, Hutchins E. Motivating Providers to Screen for Alcohol Use in
Pregnancy. Philadelphia, PA: American Public Health Association; 2002.
22. Johnson BT. DSTAT: Software for the Meta-Analytic Review of Research
Literatures. Hillsdale, NJ: Lawrence Erlbaum Associates; 1989.
23. National Institute on Drug Abuse. National Pregnancy and Health Survey:
Drug Use among women Delivering Live Births: 1992. Rockville, MD: US
Department of Health and Human Services; 1996.
24. Chasnoff IJ, Landress HJ, Barrett ME. The prevalence of drug or alcohol use
during pregnancy and discrepancies in mandory reporting in Pinellas
County, Florida. N Engl J Med 1990;322:1202–6.
25. Clark CM, Li DC, Conry J, Loock R. Structural and functional brain
integrity of Fetal Alcohol Syndrome in Nonretarded Cases. Pediatrics 2000;
105:1096–9.
26. Larrson G. Prevention of fetal alcohol effects: an antenatal program for
early detection of pregnancies at risk. Acta Obstet Gynecol Scand 1983;62:
171–8.
27. Chasnoff IJ, Griffith DR, MacGregor S, Dirkes K, Burns KA. Temporal
patterns of cocaine use in pregnancy: perinatal outcome. JAMA 1989;
261(12):1741–4.
28. Perl Harold I. Numerous studies demonstrate effectiveness of brief
interventions. Frontlines, November NIAAA, 2000.
29. U.S. Preventive Services Task Force Ratings: Strength of Recommendations
and Quality of Evidence. Guide to Clinical Preventive Services,
Third Edition: Periodic Updates, 2000–2003. Rockville, MD: Agency for
Healthcare Research and Quality; http://www.ahrq.gov/clinic/3rduspstf/
ratings.htm.
30. ACOG Committee on Ethics. At-risk drinking and illicit drug use: Ethical
issues in obstetric and gynecologic practice. ACOG Committee Opinion No.
294. American College of Obstetricians and Gynecologists. Obstet Gynecol
2004;103:1021–31.

Journal of Perinatology 2005; 25:368–374

