
 

BMJ Open is committed to open peer review. As part of this commitment we make the peer review 

history of every article we publish publicly available.  

Whe  a  a ti le is pu lished e post the pee  e ie e s’ o e ts a d the autho s’ espo ses 
online. We also post the versions of the paper that were used during peer review. These are the 

versions that the peer review comments apply to. 

The versions of the paper that follow are the versions that were submitted during the peer review 

process. They are not the versions of record or the final published versions. They should not be cited 

or distributed as the published version of this manuscript. 

BMJ Open is an open access journal and the full, final, typeset and author-corrected version of 

record of the manuscript is available on our site with no access controls, subscription charges or pay-

per-view fees (http://bmjopen.bmj.com).  

If you ha e a y uestio s o  BMJ Ope ’s ope  pee  e ie  p o ess please e ail 
editorial.bmjopen@bmj.com 

 

 

 on A
pril 19, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-020248 on 17 F

ebruary 2018. D
ow

nloaded from
 

http://bmjopen.bmj.com/
mailto:editorial.bmjopen@bmj.com
http://bmjopen.bmj.com/


For peer review
 only

�

�

�

��������	�	
	��������������
���������		����	������
�������
����
�����	���������������������
�����������������������

���������������
�

�

�������	� ���������


������������ ��������������������

�����������	�  ��������

�����!������"�����#�����#��	� �$�%��������

&��������'����(����#���	� &�������&�)*��+�,-�.��������
����������������.��������
%*�+�/�������-�.��������
����������������.��������
 �����+�/���-�.��������
����������������.��������

�����+�0��#����-�.��������
����������������.��������
0��1�)�2+�.�����1-�.��������
����������������.��������

��2+�0-�3�4�������(�
������"�
�"����&������

0��)��"�	�
���*�����+����#������4��(�����+�5����6��2�!�����7�!!�!�+�!38 � +�
� 9�� ���+����������������������*�

��

�

�

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

 on A
pril 19, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-020248 on 17 F

ebruary 2018. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review
 only

Study Protocol: Validating Screening Tools for Illicit and Prescription Drug Use in 1 

Pregnancy Using Hair and Urine Sample Testing 2 

Coleman-Cowger, Victoria
1
; Oga, Emmanuel A.

 1
; Peters, Erica N.

 1
; Trocin, Kathleen; Koszowski, 3 

Bartosz
1
; Mark, Katrina

2
 4 

1.� Battelle Memorial Institute, Baltimore, MD 5 

2.� University of Maryland Medical Center, Baltimore, MD  6 

Authors contact information: 7 

Victoria Coleman-Cowger, PhD: colemancowger@battelle.org 8 

Emmanuel Oga, MD, MPH: oga@battelle.org  9 

Erica Peters, PhD: finan@battelle.org 10 

Kathleen Trocin, MPH: trocin@battelle.org  11 

Bartosz Koszowski, PharmD, PhD: koszowskib@battelle.org 12 

Katrina Mark, MD: kmark@FPI.umaryland.edu 13 

List of Abbreviations 14 

NIDA - National Institute on Drug Abuse  15 

ASSIST – Alcohol, Smoking, and Substance Involvement Screening Test 16 

SURP-P - Substance Use Risk Profile-Pregnancy  17 

EMR – Electronic Medical Records 18 

NICU - Neonatal Intensive Care Unit 19 

WHO – World Health Organization 20 

HIPAA - Health Insurance Portability and Accountability Act   21 

Page 1 of 21

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

 on A
pril 19, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-020248 on 17 F

ebruary 2018. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review
 only

Abstract for Protocol 22 

���������	��
���������	�
������������	������	����	�	����������������������������
���	�����������	���23 

���	�����������������������
����������	�
�����������
����������	� 
������������	�����	���	�����
���24 

!���� ����������� 
�� ������	� ���� ��� ��� 	��� ����� ��� "#���� ��
��� �������	� ��
������	�$� %���� ��
���25 

�������	��
������	�$� ������&����
����������	����	���'��� ����	� �	��� ��� ����	���������
�����	�������26 

��� ������ ���������� ��� ���������(� �
 ����$� �
� ��������� ���	����� ��� ��������� ���� ����� �����������27 

���
�������� �
�� ���  �	�� �������	�  
���� 	
� ����	���� ������	� 
�� ��������	�
�� ���� ���� '���� �	���28 

�
�����������������	��� 	������)��	�������	������������������ �
������������*�#��+�����$ ,-./�0��1�29 

������2/��-�'$�����	������	���������3��1���
����*�������������3�*������������30 

�����������������	�
�'���� ��� �� ��
��*���	�
���� �	������������ 	
� �����	�� 	��� �����	���	�$� ���������	��31 

����������	��
���)��	�������	�������������������3����	���	�
������	�	 
�
��	�	���������������4��	��
��$�32 

5�������� ���/���6������ �����	����!������	������	�� 	
� �
����	�� �����
���������7��	�
������$�,-./�33 

0��1� ������2/��-�'$� #� �+�� ���$� ���� ��3�*�� �
������� ����
����� ������ 	����� ��������� ���������34 

�����	��� ���
��	���	$� 	���� ������
��� ��1� ��	������ 	�����
�������	������	�� �
����	� 	
���	�*���������35 

	��	���$����������	��	���$��������
 �����������	
���������	�
�������������	��
	�
�����	����
������	�
����36 

�����������
�����853���9
���������������$����������	������������	�� �����������������'��	*��	��	����������	��37 

��������� ��������
���	�������)��������	�������	��
�������	�������������������	��	�
��� �	����
��� ��1�38 


��
������������������������	��	�
����
���
����	����������
�����	�
������������9�	����
��$� �� �����������39 

���	������������������������	���������	��
����������������������$�����$�����	�����	����40 

��	��� ���� �	����	���	��:� '���� �	��� ��� ����
���� ��� 	��� -��	�		�
���� 3���� � 4
���� �-34�� 
�� 	���41 

��������	��
��5���������;�*���<&�#&�$�4��	��
��(�����4�		�����5��
����� -��	�		�� ���"=*"��"��#�����42 

/������	������	��������7�����	
������	��������
������
����	����
��	
������	�����
�������43 

Keywords: ���	�������$����������$����������$���
�����������������	�
�$�,-./�0��1�������2/��-�'$�44 

��3�*�$�#�+����� 45 

46 

Page 2 of 21

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

 on A
pril 19, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-020248 on 17 F

ebruary 2018. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review
 only

Strengths and limitations of this study 47 

�� We will conduct hair and urine analysis to assess for biochemically verified long-term and short-48 

term drug use in large sample of 500 pregnant women. 49 

�� The study has the potential to provide validated comparisons of all three pregnancy drug use 50 

screeners currently acknowledged by the World Health Organization (WHO), and thus provide a 51 

universally acceptable evidence-based screener for drug use in pregnancy. 52 

�� The study utilizes electronic medical records (EMR) to capture prescribed drugs and birth 53 

outcome data of enrolled participants to assess for associations between drug use in pregnancy 54 

and adverse birth outcomes  55 

�� This study will rely on a convenience sample from two urban clinics rather than a national 56 

sample. 57 
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Characteristics, N = 42 Clinical Site 

 Clinic 1 Clinic 2 Both Sites 

 Number of participants 21  21 42 

Participant age in years, mean (SD) 27.10 (5.09) 33.05 (4.54)   30.07 (5.64) 

Ethnicity n (%)    

African American/Black 18 (85.7)   7 (33.3)  25 (59.5)  

Asian  0 (0.0)   4 (19.0)   4 (9.5)  

Caucasian/White  2 (9.5)   9 (42.9)  11 (26.2)  

Hispanic, Latino or Chicano  0 (0.0)   1 (4.8)   1 (2.4)  

Some other group  1 (4.8)   0 (0.0)   1 (2.4)  

Trimester n (%)    

1
st

   2 (9.5)   2 (9.5)   4 (9.5)  

2
nd

   6 (28.6)   6 (28.6)  12 (28.6)  

3
rd

  13 (61.9)  13 (61.9)  26 (61.9)  

Urine Results n (%)    

Negative for all substances 15 (71.4)  16 (80.0)  31 (75.6)  

Positive for at least 1 substance  6 (28.6)   4 (20.0)  10 (24.4)  

Hair Results n (%)    

Negative for all substances 12 (60.0)  18 (85.7)  30 (73.2)  

Positive for at least one substance  7 (35.0)   2 (9.5)   9 (22.0)  

Invalid  1 (5.0)   1 (4.8)   2 (4.9)  

Study Disposition n (%)    

Study completes 19 (90.48)  16 (76.2)  35 (83.3)  
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Lost to follow-up  2 (9.52)   5 (23.8)   7 (16.7)  
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FIGURE 1: Study procedures 1 
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Review EMR of offspring for birth outcomes

Conduct EMR chart review for participant

Follow up after 1-week to re-administer randomized surveys

Compensate for participation

Contact participants after 2-3 days, disclose results of hair testing

Refer women with positive drug screens to on-site social worker

Collect hair samples for shipment to testing facility

Compensate for participation

Collect urine samples for spot testing, disclose results

Refer women with positive drug screens to on-site social worker

Administer randomized surveys

Obtain informed consent and HIPAA authorization

Approach participant, describe study and confirm interest
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FIGURE 2: Pilot study participation 6 
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Strengths and limitations of this study 47 

�� This study will provide insight into the substance use screener(s) that works best to identify illicit 48 

drug use and prescription drug misuse during pregnancy, utilizing hair and urine analysis for 49 

biochemical verification of long-term and short-term substance use in a convenience sample of 50 

500 pregnant women. 51 

�� The study will provide evidence of screener usefulness and acceptability in prenatal clinic 52 

settings that could inform United States Preventive Services Task Force (USPSTF) 53 

recommendations for substance use screening during pregnancy.  54 

�� The study utilizes electronic medical records (EMR) to capture prescribed drugs and birth 55 

outcome data of enrolled participants to assess for associations between substance use in 56 

pregnancy and adverse birth outcomes.  57 

�� A limitation of this study is the reliance on a convenience sample from two urban clinics rather 58 

than a national sample. 59 

�� Findings from this study will not be generalizable to pregnant adolescents who were not 60 

included in our study sample. 61 
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Characteristics, N = 42 Clinical Site 

 Clinic 1 Clinic 2 Both Sites 

 Number of participants 21  21 42 

Participant age in years, mean (SD) 27.10 (5.09) 33.05 (4.54)   30.07 (5.64) 

Ethnicity n (%)    

African American/Black 18 (85.7)   7 (33.3)  25 (59.5)  

Asian  0 (0.0)   4 (19.0)   4 (9.5)  

Caucasian/White  2 (9.5)   9 (42.9)  11 (26.2)  

Hispanic, Latino or Chicano  0 (0.0)   1 (4.8)   1 (2.4)  

Some other group  1 (4.8)   0 (0.0)   1 (2.4)  

Trimester n (%)    

1
st

   2 (9.5)   2 (9.5)   4 (9.5)  

2
nd

   6 (28.6)   6 (28.6)  12 (28.6)  

3
rd

  13 (61.9)  13 (61.9)  26 (61.9)  

Urine Results n (%)    

Negative for all substances 15 (71.4)  16 (80.0)  31 (75.6)  

Positive for at least 1 substance  6 (28.6)   4 (20.0)  10 (24.4)  

Hair Results n (%)    

Negative for all substances 12 (60.0)  18 (85.7)  30 (73.2)  

Positive for at least one substance  7 (35.0)   2 (9.5)   9 (22.0)  

Invalid  1 (5.0)   1 (4.8)   2 (4.9)  

Study Disposition n (%)    
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Study completes 19 (90.48)  16 (76.2)  35 (83.3)  

Lost to follow-up  2 (9.52)   5 (23.8)   7 (16.7)  
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