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Abstract
Background  Due to the exclusion of pregnant and lactating people from most clinical trials, there is an incomplete 
understanding of the risks and benefits of medication use in these populations and therapeutic decision-making 
is often conducted without adequate evidence. To change this paradigm, it is imperative to understand the 
perspectives of pregnant and lactating individuals concerning their participation in clinical trials.

Objectives  To describe attitudes, perceptions, barriers, and preferences of pregnant and postpartum people in the 
United States (US) regarding participation in clinical trials and to identify factors influencing participation.

Methods  In November 2022, individuals aged ≥ 18 residing in the US who self-identified as pregnant or pregnant 
within the last 12 months were invited to complete an online survey about their perspectives regarding clinical 
trial participation. The survey included questions about demographic characteristics, health history, behaviors, and 
willingness to participate in clinical trials while pregnant and/or lactating. Multivariable logistic regression models 
were fit to identify predictors of clinical trial participation.

Results  Among the 654 respondents, 34.8% and 40.9% reported being likely or extremely likely to participate in a 
clinical trial for a new medication while pregnant or lactating, respectively; and 24.5% and 41.7% for a new vaccine 
while pregnant or lactating, respectively. Higher educational attainment (≥ Bachelor’s degree) was associated with 
greater likelihood of clinical trial participation in pregnancy (odds ratio (OR) = 1.50, 95% Confidence Interval (CI): 1.01, 
2.25 for medications; OR = 2.00, 95% CI: 1.28, 3.12 for vaccines). Chronic medical conditions were associated with a 
greater likelihood of participation in clinical trials for vaccines during lactation (OR = 1.59, 95% CI: 1.07, 2.36). The most 
cited motivator for participation in a clinical trial while pregnant or lactating was anticipated personal medical benefit 
(85.8% and 75.6%, respectively), while the primary deterrent was possible risk to the fetus or baby (97.9% and 97.2%, 
respectively).

Conclusions  Willingness of a US sample to participate in clinical trials while pregnant or lactating varied by 
demographics and health status, with safety to the fetus being a nearly universal concern. These findings have 
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Introduction
Over 3.6  million people in the United States give birth 
annually and over 80% breastfeed their infants [1, 2]. 
These births occur in generally healthy people and also 
those affected by serious illnesses such as hypertension, 
diabetes, asthma, mental health disorders, autoimmune 
disorders, cancers and other medical conditions that 
require chronic or urgent treatment during pregnancy. 
Up to 94% of pregnant people take one or more prescrip-
tion medications for chronic illnesses or for acute con-
ditions that arise during pregnancy [3, 4], and despite a 
sparse literature on postpartum medication use, over half 
of lactating individuals take at least one medication [5, 
6]. Nonetheless, most medical prescribing information 
have little to no human data about the benefits and risks 
of use during pregnancy and are limited to nonclinical 
reproductive and developmental toxicity data. This leads 
to therapeutic decision-making with limited information 
and “off-label” use [7, 8]. Similarly, the general absence of 
data on the extent of the transfer of specific drugs into 
human milk, and other factors, make health care pro-
viders cautious when advising on medication use while 
breastfeeding [9].

This disparity in evidence exists because pregnant and 
lactating people have historically been excluded from 
most clinical trials. The Institute of Medicine issued a 
report nearly 30 years ago on the challenges and barri-
ers of including women in clinical research that rec-
ommended pregnant people be presumed eligible for 
participation and that Institutional Review Boards (IRBs) 
exclude pregnant participants only when there was no 
prospect of medical benefit and a risk of significant harm 
to the offspring was known or could be plausibly inferred 
[10]. Over the last decade, many multi-stakeholder ini-
tiatives and workshops sponsored by the United States 
Food and Drug Administration, National Institutes of 
Health, Task Force on Research Specific to Pregnancy 
Women and Lactating Women, and National Academies 
of Sciences, Engineering, and Medicine aimed to pro-
mote and overcome challenges for including pregnant 
and lactating people in clinical research [11–14]. Result-
ing from this theoretical consensus were recommenda-
tions and solutions that have been shared to increase 
inclusion and provide guidance through such measures 
as tailored approaches to trial designs [15]. However, 
currently, pregnant people continue to be excluded 
from the vast majority of pharmacological therapeu-
tic and preventive vaccine trials. This default exclusion 
is consequential from ethical, health care delivery, and 

equitability perspectives; as was recently underscored 
by the COVID-19 pandemic, which left pregnant people 
without evidence on both prevention and treatments at 
the time of Emergency Use Authorizations despite their 
disproportionately higher risk for disease-related compli-
cations and unmet need.

Despite these directives to increase inclusion, motiva-
tors and deterrents of participation from the pregnant or 
lactating person’s perspective are not well understood. 
While it is known that clinical trials involving pregnant 
people face enrollment and engagement challenges, such 
as a greater reluctance in taking any investigational medi-
cation or vaccine during gestation and perceived poten-
tial negative consequences on the fetus, a comprehensive 
assessment of the causes of these recruitment challenges 
is lacking [16]. Most of the studies that have been con-
ducted on this topic focus on trials for pregnancy- or 
obstetric-specific indications, such as for hypothetical 
vaccines for Group B streptococcus [17], respiratory syn-
cytial virus [18], or Zika virus [19] or medications for 
preeclampsia treatment or prevention [20, 21]. However, 
a few studies reported in the literature have collected 
data on attitudes about general clinical trial participation 
in pregnancy, though none explicitly focused on partici-
pation while lactating or breastfeeding [22–24]. One of 
these, a large study recently conducted in the US, sought 
to identify factors that influenced women’s participation 
in clinical research [22]. However, their derived motiva-
tor and deterrent scales were not thematically organized, 
making interpretation of findings difficult; and because 
they included both pregnant and non-pregnant women, 
the factors that were queried were more generic. Not-
withstanding, substantial literature exists based on in-
depth, semi-structured interviews and focus groups with 
qualitative analyses to understand perspectives of preg-
nant and lactating individuals and to generate aggregate 
themes underlying decisions about participation across a 
range of actual or hypothetical clinical trial designs [16, 
19, 25, 26]. Recently, a mixed-methods systematic review 
was conducted on this topic that established the need for 
a multi-tiered approach to increase inclusion based on 
the complex and multi-tiered system in which research 
participation takes place, taking into account the preg-
nant or lactating individual’s perspectives, her familial 
and personal relationships, her relationships with health-
care staff and the healthcare system, and the larger forces 
at play in the healthcare and research ecosystems [27]. 
We leveraged this body of work to inform the design of 
a quantitative study in a US sample to (1) identify factors 

implications for enhancing inclusion of pregnant and lactating people in clinical research and developing effective 
and equitable recruitment strategies.
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associated with participation in clinical trials during both 
pregnancy and lactation and (2) collect in-depth data on 
motivators and deterrents of participation. We note that 
our study was intended to have a wide scope by query-
ing perspectives on participation in clinical trials for both 
medications and vaccines, during both pregnancy and 
lactation.

Methods
This cross-sectional study was based on a quantitative 
survey administered online between November 7 and 
November 21, 2022. The study included individuals in 
the United States who were either pregnant or had been 
pregnant within the past 12 months, were aged 18 years 
or older, and possessed at least an eighth-grade level of 
conversational proficiency in English. Participation in 
the study was voluntary and responses were collected 
anonymously.

A pre-test of the questionnaire was conducted with a 
small number of volunteers and feedback was obtained 
and incorporated as needed. Approval to conduct the 
study was obtained from the US-based WIRB-Coperni-
cus Group (WCG) IRB. Given that this was a fully anony-
mous study with no collection of personally identifiable 
data, it was classified as exempt by the WCG IRB under 
the regulations at 45 CFR 46.104(d)(2). All participants 
provided informed consent prior to study participation, 
and no financial compensation was provided.

Participants were recruited through social media plat-
forms, primarily Facebook and Instagram, with targeted 
English-language advertising campaigns aimed at preg-
nant and postpartum individuals (Supplemental Figure). 
Advertisements included direct and situational prompts 
related to thoughts, feelings, and opinions about clini-
cal trial conduct in pregnancy and/or lactation. When 
potential participants clicked the links in these advertise-
ments, they were brought to a screen to sign the consent 
and take the survey, which included information about 
the research objectives and standards of confidential-
ity regarding the use of the data. The survey contained 
questions on demographics, pregnancy history, lactation, 
chronic medical conditions, medication use, self-rated 
health, and knowledge about and willingness to par-
ticipate in clinical trials during pregnancy and lactation. 
When asked about clinical trials, the survey specified 
that this was referring to interventional research stud-
ies performed in volunteers that test and evaluate new 
medicines, vaccines, or medical devices [28]. The survey 
design incorporated skip patterns to ensure efficiency 
and relevance, directing participants to relevant sections 
based on their eligibility. The survey instrument is avail-
able in the Supplemental Material.

Statistical analysis
The primary outcome of interest was willingness to par-
ticipate in clinical trials. This was examined in four itera-
tions as willingness to participate in: (1) a clinical trial for 
a medication during pregnancy, (2) a clinical trial for a 
vaccine during pregnancy, (3) a clinical trial for a medi-
cation while breastfeeding, and (4) a clinical trial for a 
vaccine while breastfeeding. For the questions concern-
ing trials for medications, individuals with chronic medi-
cal conditions were asked about participation regarding 
treating these, and those who did not have any were 
asked to imagine they did. Individuals who were cur-
rently pregnant or were postpartum at the time of survey 
administration, but reported not having breastfed for at 
least two weeks after delivery, were asked only about will-
ingness to participate in trials during pregnancy; individ-
uals who were postpartum and reported having breastfed 
for at least two weeks after delivery were asked about 
willingness to participate in trials during pregnancy and 
while breastfeeding. While willingness to participate in 
trials was queried on a five-point Likert scale ranging 
from extremely unlikely to extremely likely, we collapsed 
‘likely’ and ‘extremely likely’ into one category and com-
pared it with those who endorsed any of the other three 
(extremely unlikely, unlikely, and neutral/not sure). Par-
ticipant characteristics were assessed across strata of 
willingness to participate and chi-squared and t-tests 
were used to test for statistical differences. Multivariable 
logistic regression models were fit to estimate mutually 
adjusted associations between participant characteristics 
and willingness to participate in order to identify predic-
tors of clinical trial participation. Models were stratified 
by the type of trial (i.e., medications or vaccines) as well 
as the timeframe (i.e., pregnancy or breastfeeding). In 
supplemental analyses, we examined the impact of reduc-
ing the model by removing covariates that were measur-
ing similar constructs (i.e., education and income) and 
deriving a composite of race and ethnicity, but because 
estimates and measures of precision did not materially 
change, we present full model results.

Potential motivators and deterrents of participation 
were also examined. First, the 16 motivators and 19 
deterrents were classified into domains based on the-
matic clustering of factors (Figs. 1 and 2). We evaluated 
internal consistency within domains using Cronbach’s 
alpha, which were deemed to have met an acceptable 
level of agreement if they had an α > 0.70 [29]. The cri-
terion for fulfilling a domain was based on whether at 
least one constituent motivator or domain was endorsed 
as at least ‘very important’ (from a five-point Likert scale 
ranging from ‘not at all important’ to ‘very important’). 
Sociodemographic predictors of motivator and deterrent 
domain endorsement were then assessed using multi-
variable logistic models similar to those described above. 
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Lastly, these domains were examined in relation to the 
willingness to participate in medication or vaccine trial 
in pregnancy or while breastfeeding as the outcomes by 
simultaneously including them in multivariable logis-
tic regression models along with the original set of par-
ticipant characteristic covariates. The deterrent domain 
related to safety concerns for the fetus or baby was not 
considered in analytic models as an exposure or outcome 
variable due to its nearly complete endorsement (> 97%).

Finally, in exploratory analyses, we examined partici-
pant characteristics across strata of prior participation in 
clinical trials and level of familiarity with clinical trials.

Associations were evaluated by statistical significance 
at α = 0.05.

Results
A total of 654 individuals completed the survey, the 
majority (79.8%) of whom were postpartum (i.e., preg-
nant within the previous twelve months) at that time 
(Table 1). Among them, nearly all (97.9%) reported that 
they breastfed for at least two weeks after delivery. The 
sample was relatively demographically homogenous 
with 83.9% self-identifying as white and 90.6% as non-
Hispanic. There was more heterogeneity by educational 
attainment and household income: 48.2% had at least a 

Bachelor’s degree and 63.0% had a household income of 
less than $90,000. The average age was 31.4 years (stan-
dard deviation = 5.1). The majority of participants resided 
in suburban locations, with approximately equal pro-
portions residing in rural or urban settings, with repre-
sentation from across 49 states. Self-report of a chronic 
medical condition was common (63.8%), and of those, 
62.4% reported taking a medication to manage it. Despite 
this, 94.5% rated their general health as good, very good, 
or excellent. The majority (69.8%) of participants had 
been pregnant before and 45.2% had a history of non-
live birth (e.g., miscarriage, ectopic pregnancy, stillbirth). 
There was a substantial degree of willingness to partici-
pate in clinical trials during pregnancy: 35% were likely 
to participate in a medication trial and 25% were likely to 
participate in a vaccine trial. Overall, willingness to par-
ticipate was greater while breastfeeding (41% for medi-
cation trials and 42% for vaccine trials) (Supplemental 
Table 1).

Willingness to participate in clinical trials for new 
medications or vaccines in pregnancy varied by partici-
pant characteristics (Table 1). Those who were currently 
pregnant, with household incomes of ≥$150,000, living 
in urban settings, and had participated in a clinical trial 
prior were more likely to be willing to participate in a 

Fig. 1  Percent individuals who reported very or extreme importance for items in altruism (blue), personal medical benefit (red), financial (green), and 
support network approval (orange) domains as motivators for clinical trial participation. Items marked with an asterisk denote items that were only asked 
among those with chronic medical conditions
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clinical trial for a new medication in pregnancy. Trends 
were similar for vaccine trials in pregnancy, though those 
with a postgraduate degree were also more willing than 
those with lower educational attainment (p < 0.01). Pat-
terns were similar across strata of willingness to partici-
pate in clinical trials while breastfeeding, though income 
was not associated, single (vs. married) individuals were 
more willing to participate in medication trials, and those 
with chronic medical conditions (vs. without) were more 
willing to participate (Supplemental Table 1).

Adjusted associations from multivariable logistic mod-
els between participant characteristics and willingness 
to participate in clinical trials are shown in Tables 2 and 
3. Education and urbanicity were the two variables that 
maintained a multivariable-adjusted association with 
willingness to participate in medication or vaccine clini-
cal trials during pregnancy (Table 2). For example, those 
with at least a college degree were more likely to be will-
ing to participate in medication (odds ratio (OR) = 1.50, 
95% Confidence Interval (CI): 1.01, 2.25) or vaccine 
(OR = 2.00, 95% CI: 1.28, 3.12) trials in pregnancy com-
pared with those with less education. Those living in 
urban (vs. suburban or rural) settings were more likely to 
be willing to participate in clinical trials for medications 
(OR = 1.78, 95% CI: 1.16, 2.73) or vaccines (OR = 1.97, 95% 
CI: 1.25, 3.11) in pregnancy. Results were similar when 

examining willingness to participate in clinical trials dur-
ing breastfeeding and there was an additional notable 
finding: those with chronic medical conditions (vs. not) 
were more likely to be willing to participate in a clinical 
trial for a vaccine while breastfeeding (OR = 1.59, 95% CI: 
1.07, 2.36) (Table 3).

Among the 654 study participants, 91 (14.2%) had pre-
viously participated in a clinical trial with 37.4% of them 
during pregnancy and/or breastfeeding (Supplemen-
tal Table 2). Those who participated prior (vs. not) were 
more likely to self-identify as Black, American Indian, 
or Asian, have household incomes of ≥$90,000, reside 
in either rural or urban settings (i.e., not suburban), and 
have experience working in healthcare. Most reported 
having moderate (42%) or substantial (44%) familiarity 
with clinical trials, defined as knowing “some facts” and 
“having a good understanding”, respectively (Supplemen-
tal Table 3). Those with more familiarity with clinical tri-
als were more likely to be postpartum, older, have more 
education and household income, not have a chronic 
medical condition, have experience working in health-
care, and better self-rated health.

Potential motivators for participating in clinical trials 
in pregnancy or while breastfeeding were categorized 
into four domains: altruism, personal medical benefit, 
financial incentive, and support network approval (Fig. 1 

Fig. 2  Percent individuals who reported very or extreme importance for items in safety for oneself (blue), safety for fetus/baby (red), logistics challenges 
(green), support network disapproval (orange), discomfort with experimentation (yellow), dislike of medical interventions (purple), and distrust in phar-
maceutical companies (black) domains as deterrents for clinical trial participation

 



Page 6 of 14Jacobson et al. BMC Pregnancy and Childbirth          (2024) 24:504 

O
ve

ra
ll 

Pa
rt

ic
ip

at
io

n 
in

 a
 c

lin
ic

al
 tr

ia
l f

or
 a

 
m

ed
ic

at
io

na
Pa

rt
ic

ip
at

io
n 

in
 a

 c
lin

ic
al

 tr
ia

l f
or

 a
 v

ac
ci

ne
 

Li
ke

ly
 (n

 =
 2

25
, 3

5%
)

N
ot

 li
ke

ly
 (4

22
, 6

5%
)

Li
ke

ly
 (n

 =
 1

60
, 2

5%
)

N
ot

 li
ke

ly
 (n

 =
 4

94
, 7

6%
)

Ch
ar

ac
te

ri
st

ic
N

%
N

%
N

%
p

N
%

N
%

p
Pr

eg
na

nc
y 

st
at

us
0.

04
0.

29
   

Pr
eg

na
nt

13
2

20
.2

55
24

.4
75

17
.8

37
23

.1
95

19
.2

   
Po

st
pa

rt
um

52
2

79
.8

17
0

75
.6

34
7

82
.2

12
3

76
.9

39
9

80
.8

Br
ea

st
fe

ed
in

g 
be

ha
vi

or
 (a

m
on

g 
po

st
pa

rt
um

 o
nl

y)
0.

12
0.

76
   

Ev
er

 b
re

as
tfe

d
50

9
97

.9
16

3
96

.5
34

1
98

.6
11

9
97

.5
39

0
98

.0
   

N
ev

er
 b

re
as

tfe
d

11
2.

1
6

3.
6

5
1.

5
3

2.
5

8
2.

0
Ag

e 
(y

ea
rs

)
0.

26
0.

78
   

18
–2

4
72

11
19

8.
4

51
12

.1
15

9.
4

57
11

.5
   

25
–2

9
15

2
23

.2
54

24
.0

96
22

.8
36

22
.5

11
6

23
.5

   
30

–3
4

24
7

37
.8

81
36

.0
16

6
39

.3
60

37
.5

18
7

37
.9

   
35

–4
4

18
3

28
.0

71
31

.6
10

9
25

.8
49

30
.6

13
4

27
.1

   
M

ea
n 

(S
D

)
31

.4
5.

1
31

.7
4.

9
31

.3
5.

2
0.

37
31

.7
5.

2
31

.4
5.

1
0.

54
Ra

ce
0.

36
0.

14
   

W
hi

te
54

7
83

.9
18

2
81

.3
35

9
85

.3
12

9
81

.1
41

8
84

.8
   

Bl
ac

k
24

3.
7

13
5.

8
11

2.
6

10
6.

3
14

2.
8

   
Am

er
ic

an
 In

di
an

/A
la

sk
a 

N
at

iv
e

6
0.

9
3

1.
3

3
0.

7
3

1.
9

3
0.

6
   

As
ia

n
20

3.
1

8
3.

6
12

2.
9

7
4.

4
13

2.
6

   
Pa

ci
fic

 Is
la

nd
er

2
0.

3
0

0.
0

2
0.

5
0

0.
0

2
0.

4
   

O
th

er
23

3.
5

9
4.

0
14

3.
3

3
1.

9
20

4.
1

   
M

ul
tir

ac
ia

l
30

4.
6

9
4.

0
20

4.
8

7
4.

4
23

4.
7

Et
hn

ic
ity

0.
38

0.
69

   
N

on
-H

isp
an

ic
57

9
90

.6
19

6
89

.1
37

6
91

.3
14

1
89

.8
43

8
90

.9
   

H
isp

an
ic

60
9.

4
24

10
.9

36
8.

7
16

10
.2

44
9.

1
Ed

uc
at

io
n

0.
92

<
 0

.0
1

   
≤

H
ig

h 
sc

ho
ol

92
14

.1
31

13
.8

60
14

.2
17

10
.6

75
15

.2
   

So
m

e 
co

lle
ge

 o
r t

ra
de

 sc
ho

ol
24

7
37

.8
81

36
.0

16
2

38
.4

48
30

.0
19

9
40

.3
   

Ba
ch

el
or

’s 
de

gr
ee

17
8

27
.2

64
28

.4
11

3
26

.8
44

27
.5

13
4

27
.1

   
Po

st
gr

ad
ua

te
13

7
21

.0
49

21
.8

87
20

.6
51

31
.9

86
17

.4
H

ou
se

ho
ld

 in
co

m
e

<
 0

.0
1

0.
03

   
Pr

ef
er

 n
ot

 to
 a

ns
w

er
 o

r d
on

’t 
kn

ow
30

7
23

5
25

   
<

$1
0,

00
0-

<
$4

0,
00

0
16

1
25

.8
61

28
.0

98
24

.6
35

22
.6

12
6

26
.9

   
≥

$4
0,

00
0-

<
$9

0,
00

0
23

2
37

.2
81

37
.2

14
8

37
.1

51
32

.9
18

1
38

.6
   

≥
$9

0,
00

0-
<

$1
50

,0
00

15
5

24
.8

38
17

.4
11

6
29

.1
40

25
.8

11
5

24
.5

   
≥

$1
50

,0
00

76
12

.2
38

17
.4

37
9.

3
29

18
.7

47
10

.0
U

rb
an

ic
ity

0.
01

<
 0

.0
1

   
Ru

ra
l

10
9

16
.7

33
14

.7
74

17
.5

16
10

.0
93

18
.8

Ta
bl

e 
1 

Su
rv

ey
 p

ar
tic

ip
an

t c
ha

ra
ct

er
ist

ic
s b

y 
lik

el
ih

oo
d 

of
 p

ar
tic

ip
at

io
n 

in
 a

 c
lin

ic
al

 tr
ia

l f
or

 a
 m

ed
ic

at
io

n 
or

 v
ac

ci
ne

 in
 p

re
gn

an
cy

 (n
 =

 6
54

)



Page 7 of 14Jacobson et al. BMC Pregnancy and Childbirth          (2024) 24:504 

O
ve

ra
ll 

Pa
rt

ic
ip

at
io

n 
in

 a
 c

lin
ic

al
 tr

ia
l f

or
 a

 
m

ed
ic

at
io

na
Pa

rt
ic

ip
at

io
n 

in
 a

 c
lin

ic
al

 tr
ia

l f
or

 a
 v

ac
ci

ne
 

Li
ke

ly
 (n

 =
 2

25
, 3

5%
)

N
ot

 li
ke

ly
 (4

22
, 6

5%
)

Li
ke

ly
 (n

 =
 1

60
, 2

5%
)

N
ot

 li
ke

ly
 (n

 =
 4

94
, 7

6%
)

Ch
ar

ac
te

ri
st

ic
N

%
N

%
N

%
p

N
%

N
%

p
   

Su
bu

rb
an

42
1

64
.4

13
5

60
.0

28
2

66
.8

10
2

63
.8

31
9

64
.6

   
U

rb
an

12
4

19
.0

57
25

.3
66

15
.6

42
26

.3
82

16
.6

M
ar

ita
l s

ta
tu

s
0.

11
0.

86
   

M
ar

rie
d 

or
 c

oh
ab

ita
tin

g
60

7
92

.8
20

4
90

.7
39

7
94

.1
14

8
92

.5
45

9
92

.9
   

Si
ng

le
47

7.
2

21
9.

3
25

5.
9

12
7.

5
35

7.
1

Ch
ro

ni
c 

m
ed

ic
al

 c
on

di
tio

n
0.

66
0.

45
   

N
o

23
7

36
.2

85
37

.8
15

2
36

.0
54

33
.8

18
3

37
.0

   
Ye

s
41

7
63

.8
14

0
62

.2
27

0
64

.0
10

6
66

.3
31

1
63

.0
G

ra
vi

di
ty

0.
10

0.
21

   
Pr

im
ig

ra
vi

da
19

6
30

.2
58

26
.0

13
5

32
.2

54
34

.2
14

2
28

.9
   

M
ul

tig
ra

vi
da

45
3

69
.8

16
5

74
.0

28
4

67
.8

10
4

65
.8

34
9

71
.1

H
ist

or
y 

of
 n

on
-li

ve
 b

irt
h

0.
63

0.
36

   
N

o
35

5
54

.8
11

9
53

.6
23

3
55

.6
91

58
.0

26
4

53
.8

   
Ye

s
29

3
45

.2
10

3
46

.4
18

6
44

.4
66

42
.0

22
7

46
.2

W
or

ke
d 

in
 h

ea
lth

ca
re

0.
94

0.
69

   
N

o
40

7
62

.4
14

1
62

.7
26

2
62

.4
10

2
63

.8
30

5
62

.0
   

Ye
s

24
5

37
.6

84
37

.3
15

8
37

.6
58

36
.3

18
7

38
.0

Pr
io

r p
ar

tic
ip

at
io

n 
in

 c
lin

ic
al

 tr
ia

l
<

 0
.0

1
<

 0
.0

1
   

N
o

55
2

85
.9

17
4

78
.7

37
4

90
.1

11
8

74
.7

43
4

89
.5

   
Ye

s
91

14
.2

47
21

.3
41

9.
9

40
25

.3
51

10
.5

G
en

er
al

 h
ea

lth
0.

68
0.

99
   

Po
or

 o
r f

ai
r

36
5.

5
12

5.
4

24
5.

7
8

5.
0

28
5.

7
   

G
oo

d
21

3
32

.6
77

34
.4

13
3

31
.5

52
32

.5
16

1
32

.7
   

Ve
ry

 G
oo

d
23

6
36

.1
74

33
.0

15
9

37
.7

59
36

.9
17

7
35

.9
   

Ex
ce

lle
nt

16
8

25
.7

61
27

.2
10

6
25

.1
41

25
.6

12
7

25
.8

a Ex
cl

ud
es

 n
 =

 7
 in

di
vi

du
al

s 
w

ith
 m

is
si

ng
 re

sp
on

se
s

A
ll 

st
at

is
tic

al
 te

st
s 

w
er

e 
co

nd
uc

te
d 

w
ith

 α
 =

 0
.0

5

Ta
bl

e 
1 

(c
on

tin
ue

d)

 



Page 8 of 14Jacobson et al. BMC Pregnancy and Childbirth          (2024) 24:504 

and Supplemental Table 4). Deterrents were categorized 
into seven domains: concerns about safety for oneself, 
concerns about safety for the fetus or baby, logistics chal-
lenges, support network disapproval, discomfort with 
experimentation, dislike of medical interventions, and 
distrust in pharmaceutical companies (Fig. 2 and Supple-
mental Table 4). Measures of internal consistency within 
derived domains generally showed good performance 
(α > 0.70), though safety concerns for oneself were slightly 
suboptimal (α = 0.56 and 0.51 for pregnancy and breast-
feeding, respectively) (Supplemental Table 5). The most 
common motivator domain was personal medical ben-
efit followed by altruism, whereas the most common 

deterrent domain was safety concerns for the fetus or 
baby followed by safety concerns for oneself.

Table  4 shows the predictors of motivator and deter-
rent domain endorsement generated from multivari-
able models. Those with chronic medical conditions (vs. 
without) were more likely to be motivated by personal 
medical benefit (OR = 3.24, 95% CI: 2.00, 5.24), altru-
ism (OR = 1.82, 95% CI: 1.26, 2.63), and less likely to be 
motivated by financial compensation (OR = 0.60, 95% CI: 
0.41) to participate in trials in pregnancy, with similar 
estimates while breastfeeding. Those who had at least a 
college degree (vs. less than) and those who were older 
were also less likely to be motivated by financial compen-
sation (OR = 0.51, 95% CI: 0.35, 0.79 and OR = 0.93, 95% 
CI: 0.90, 0.97, respectively). Hispanic (vs. non-Hispanic) 
individuals and those with chronic medical conditions 
were less likely to be deterred by safety concerns for one-
self (OR = 0.32, 95% CI: 0.16, 0.67 and OR = 0.56, 95% 
CI: 0.31, 0.99, respectively). Those who self-identified 
as white (vs. non-white) (OR = 0.59, 95% CI: 0.36, 0.95), 
had greater household incomes (OR = 0.67, 95% CI: 0.45, 
1.00), or had chronic medical conditions (OR = 0.68, 95% 
CI: 0.48, 0.97) were less likely to be deterred by logistical 
challenges when considering clinical trial participation 
in pregnancy specifically. Those with greater educational 
attainment (vs. less) were less likely to be deterred by dis-
comfort with experimentation (OR = 0.61, 95% CI: 0.39, 
0.95), dislike of medical interventions (OR = 0.45, 95% 
CI: 0.27, 0.74), and distrust in pharmaceutical compa-
nies (OR = 0.48, 95% CI: 0.33, 0.71) to participate in trials 
during pregnancy, with similar patterns shown for while 
breastfeeding. Those with chronic medical conditions 
were also less likely to be deterred by distrust in pharma-
ceutical companies (OR = 0.57, 95% CI: 0.40, 0.81).

Finally, in models mutually adjusted for all motivator 
and deterrent domains as well as participant character-
istics, those who cited altruism were consistently more 
likely to participate in medication and vaccine trials 
across pregnancy and breastfeeding (ORs ranged from 
3.88 to 4.50; Table  5 and Supplemental Table 6). Those 
motivated by personal medical benefit were specifically 
more likely to be willing to participate in a clinical trial 
for a vaccine in pregnancy (OR = 2.36, 95% CI: 1.06, 5.26). 
Those deterred by safety concerns for oneself, discomfort 
with experimentation, and distrust in pharmaceutical 
companies were all less likely to be willing to participate 
in any trials during pregnancy or breastfeeding (ORs 
ranged from 0.36 to 0.55, 0.23–0.56, and 0.27–0.52, 
respectively).

Discussion
In this study of US pregnant and postpartum individu-
als resulting from an online survey, between a quarter 
and a third of participants expressed a willingness to 

Table 2  Adjusted odds ratios for the likelihood to participate in 
a clinical trial for a medication or vaccine in pregnancy (n = 654)

Likely or extremely likely to 
participate in clinical trial during 
pregnancy vs. not

Variable For a medication For a vaccine

OR 95% CI OR 95% CI
Age (1 year increase) 1.02 0.98, 1.06 1.01 0.96, 1.05
White vs. Non-White 0.88 0.54, 1.43 0.85 0.50, 1.44
Hispanic vs. Non-Hispanic 1.28 0.70, 2.34 1.23 0.64, 2.40
Currently pregnant vs. not 1.42 0.92, 2.17 1.25 0.78, 2.01
≥College degree vs. < College 1.50 1.01, 2.25 2.00 1.28, 3.12
≥$90,000 household income 
vs. <$90,000

0.71 0.47, 1.07 1.13 0.73, 1.76

Chronic medical condition vs. 
healthy

0.86 0.60, 1.23 1.12 0.75, 1.67

Married/cohabitating vs. single 0.82 0.41, 1.63 0.87 0.40, 1.91
Urban vs. rural or suburban 1.78 1.16, 2.73 1.97 1.25, 3.11
Primigravida vs. multigravida 0.78 0.52, 1.18 1.12 0.72, 1.72
All statistical tests were conducted with α = 0.05

Table 3  Adjusted odds ratios for the likelihood to participate 
in a clinical trial for a medication or vaccine while breastfeeding 
(n = 504)

Likely or extremely likely to partici-
pate in clinical trial while breast-
feeding vs. not

Variable For a medication For a vaccine

OR 95% CI OR 95% CI
Age (1 year increase) 0.99 0.95, 1.03 0.99 0.95, 1.04
White vs. Non-White 1.16 0.65, 2.08 1.18 0.66, 2.11
Hispanic vs. Non-Hispanic 1.29 0.64, 2.62 1.82 0.90, 3.66
≥College degree vs. < College 2.28 1.46, 3.56 2.19 1.41, 3.40
≥$90,000 household income 
vs. <$90,000

0.75 0.47, 1.17 1.03 0.66, 1.61

Chronic medical condition vs. 
healthy

1.29 0.87, 1.91 1.59 1.07, 2.36

Married/cohabitating vs. single 0.58 0.24, 1.41 0.77 0.32, 1.88
Urban vs. rural or suburban 1.84 1.11, 3.04 1.69 1.02, 2.79
Primigravida vs. multigravida 0.75 0.49, 1.14 1.09 0.72, 1.65
All statistical tests were conducted with α = 0.05
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participate in clinical trials for medications or vaccines 
in pregnancy or while breastfeeding. Those with greater 
educational attainment, who lived in urban settings, and 
had chronic medical conditions were more likely to be 
willing to participate. Personal medical benefit and altru-
ism were common motivators of participation and safety 
concerns for both oneself and the baby or fetus were 
nearly ubiquitous deterrents of participation. Those with 
altruistic motivations were most likely to be willing to 
participate in trials while pregnant or breastfeeding, and 
personal medical benefit served to motivate likelihood of 
participation in pregnancy only. Safety concerns, discom-
fort with experimentation, and distrust in pharmaceuti-
cal companies were factors most consistently associated 
with a reduced willingness to participate in trials. This 
work provides an in-depth examination of the perspec-
tives of pregnant and lactating individuals with regard to 
their attitudes and preferences surrounding clinical trial 
participation, thus providing foundational information 
for clinical trial sponsors and regulatory authorities that 
can be used to meet the needs of this critical population.

Results from this study are consistent with data from 
other qualitative studies evaluating perspectives of par-
ticipation in clinical trials in pregnant and lactating 
individuals. In a study among pregnant people enrolled 
in an observational trial, the main motivators of partici-
pation were a willingness to help medical research and 
having a personal connection to the disease [30]. While 
it has consistently been found that altruism and poten-
tial health benefits for oneself and the fetus/baby were 
key motivators, without the tangible support required 
to accommodate the unique needs of these populations, 
these motivators may not be enough to increase or sus-
tain recruitment. Offering substantial incentives such as 
childcare and active recruitment strategies involving a 
prenatal care team have shown to improve recruitment 
and retention [31, 32]. A recently published systematic 
review of studies documenting pregnant peoples’ reasons 
for participation in clinical research demonstrated that 
altruistic motives were the most common, ranging from 
desires to help other pregnant women and babies as well 
as advancing science [33]. Our study echoed these same 
sentiments, with items in the altruism domain being 
cited as important motivators among more than 60% of 
participants, especially among those with chronic medi-
cal conditions (74.8% and 66.5% in pregnancy and lacta-
tion, respectively).

Another main finding similar to other studies was the 
nearly unanimous concern about the safety of the fetus 
or baby as a deterrent for participation in clinical tri-
als. Despite this, about a third of respondents reported 
that they would be likely to participate in a clinical trial 
during pregnancy or lactation. The topic of a medica-
tion’s safety profile prior to initiating a trial in pregnant 
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or lactating people is critical and often complex. Due to 
the nature of trials for investigational products, offering 
full clinical safety information prior to enrollment will 
likely not be possible. In a study evaluating the percep-
tion of risks and benefits of participation in vaccine trials 
in pregnancy, women expressed high value on evidence 
in general, and pointed to it as a primary motivator to 
accept versus decline participation [19]. This study’s 
results suggest that different types and amounts of data 
may importantly influence people’s views about clinical 
trial participation during pregnancy. Pregnant people 
seek information beyond animal data due to concerns 
about the lack of specificity linking required animal stud-
ies to human reproductive risk [34]. In addition, pregnant 
people have varying degrees of acceptance of the clinical 
evidence in non-pregnant people as relevant to inform-
ing their decision [19, 35]. Not only does the potential for 
fetal exposure differentiate pregnant and non-pregnant 
study participants, but pregnancy induces physiological 
changes that alter drug absorption, distribution, metabo-
lism, and excretion, potentially impacting drug safety and 
efficacy [36]. Beyond full disclosure of the available evi-
dence at the time of consent for participating in a clini-
cal trial, a full assessment weighing the relative risks and 
benefits of the intervention versus the alternatives by the 
clinician investigator with the pregnant person can help 
build trust and promote participation. At a minimum, 
our survey results underscore the need for sponsors to 
explain the level of monitoring that would occur for both 
the fetus/baby and mother in such a trial to assuage this 
ubiquitous safety concern.

In addition to motivators and deterrents, we exam-
ined the potential impact of educational attainment and 
household income on willingness to participate in tri-
als as well as motivator and deterrent endorsement, as a 
proxy for socioeconomic status. Clear patterns emerged 
specifically with educational attainment: those who were 
more educated were more likely to report being willing 
to participate in trials for both medications and vac-
cines, both while pregnant and breastfeeding. Further, 
more educated individuals were less likely to be moti-
vated by financial compensation and deterred by logisti-
cal challenges, dislike of medical interventions, distrust 
in pharmaceutical companies, and being uncomfortable 
with experimentation, which may highlight the privilege 
of those with greater socioeconomic position. In order 
to recruit diverse participants for clinical trials overall, 
as well as in pregnancy and lactation, targeted educa-
tion and outreach efforts are needed to make access to 
information and resources more equitable [37]. Fur-
ther, recruiting clinical investigators from diverse back-
grounds that reflect the community can increase the level 
of trust and willingness to enroll participants that reflect 
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a wider range of socioeconomic, racial, ethnic, and gen-
der minority groups [38].

Our study had several strengths and limitations. First, 
this study was comprehensive in its coverage of differ-
ent types of clinical trials (i.e., for new medications and 
vaccines), which represents a broad range of situations 
that likely have unique motivators and deterrents for 
participation. For example, participating in a trial for an 
experimental medication to treat a specific condition 
is different than a trial for a new vaccine to prevent an 
infection or disease. In addition, our study was unique 
in its assessment of both pregnant and lactating people, 
the latter of which are infrequently studied. Second, our 
analysis of motivators and deterrents highlighted the 
consideration of both the risks and benefits that preg-
nant and lactating individuals have to weigh in decid-
ing to participate in a clinical trial. However, we did not 
conduct a ranked choice experiment, where participants 
could rank motivators and deterrents in order of impor-
tance. This type of design could have elucidated whether 
certain motivators drove the decision or just supported 
it. For example, while we observed that altruism was a 
significant predictor of participation in both medication 
and vaccine trials across both pregnancy and lactation, 
it is not clear from the data whether altruism alone was 
the reason pregnant or lactating people would partici-
pate in trials. Social desirability response bias, function-
ing as a tendency for participants to overreport socially 
accepted attitudes or behaviors, also could have played 
a role in these findings related to altruism [39]. Finally, 
though we asked about a wide array of factors that may 
influence research participation, participants provided 
additional considerations in response to our open-ended 
question at the end of the survey. These included current 
management of disease with standard of care therapies; 
benefit-risk balance, especially if the baby had a high-risk 
condition; the stage of development for the investiga-
tional product; mechanism of action for the investiga-
tional product and if it was similar to standard of care; 
and the financial contributors of the study. Future stud-
ies may take these nuanced and complex concepts into 
account.

While we documented a substantial likelihood of par-
ticipation, we note that the participants in this study do 
not represent a random sample of all pregnant or lac-
tating people. Of note, 15% reported that they had par-
ticipated in a trial in the past, which suggests that this 
population is more comfortable with trials than the gen-
eral population, of which less than 5% have participated 
in a clinical trial [40, 41]. This may have occurred because 
of our targeted advertisements that likely garnered more 
interest from individuals with this inclination in addi-
tion to the notion that those who voluntarily participate 
in a survey are more likely to be willing to participate 

in research than those who decline. In addition, using 
social media platforms for recruitment likely contrib-
uted to the non-representativeness of our study sample 
[42]. Specifically, our study sample was demographically 
homogenous, with 84% being white and 91% non-His-
panic. Therefore, we were unable to examine whether 
determinants of clinical trial participation in pregnancy 
and lactation varied by race or ethnicity. We urge future 
researchers to examine factors influencing participation 
among racial minorities [43], as there is a pressing need 
to increase inclusion among these groups in clinical trials 
[44]. Furthermore, our study was only conducted online 
in the US and in English, so findings may not general-
ize to other countries or settings. Finally, interrater reli-
ability in the interpretation of survey questions was not 
assessed, most survey instruments were not validated, 
and all data were self-reported.

Despite these limitations, our study provides novel 
insights from a comprehensive assessment of the per-
spectives, attitudes, and dispositions regarding participa-
tion in clinical trials for both experimental medications 
and vaccines during pregnancy and lactation. With the 
timing of this survey, we were able to capitalize on the 
post-COVID-19 pandemic perspective, as the pandemic 
elevated the importance of this topic, especially among 
pregnant and lactating populations. This study lays the 
foundation for future research in more diverse settings.

Conclusions
While policy-level initiatives to include pregnant and 
lactating people in clinical trials are gaining momentum, 
accommodations in the design and conduct of clinical 
trials are lagging. This study provides key data to inform 
inclusive recruitment strategies aimed at achieving equity 
in evidence generation for pregnant and lactating people. 
Despite frequently cited motivators for participation 
including personal medical benefit and altruism, safety 
concerns specifically for the baby or fetus were pervasive. 
While the reported willingness to participate in trials 
was substantial in this study, these findings highlight the 
unique and nuanced perspectives of pregnant and post-
partum individuals that must be addressed in order to 
meaningfully increase participation.
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