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ABSTRACT

An extensive review of new resources to support the provision of evidence-based care for women and infants. The

current column includes a discussion of whether it is ethical not to offer doula care to all women, and commentaries

on reviews focused on folic acid and autism spectrum disorder, and timing of influenza vaccination during

pregnancy.
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The Questionable Ethics Behind
Lack of Universal Doula Care in the
United States
At the end of January, the Centers for Disease

Control and Prevention published the U.S.

maternal mortality rate for the first time in 13 years

(Hoyert & Minino, 2020). The reasons behind the

lapse in reporting have been documented

(Hoyert & Minino, 2020; MacDorman et al., 2016)

and are primarily related to the fact that the

United States does not require all states to use

the same birth and death certificates. Nonethe-

less, the newly-published data reveal what many

of us had long suspected: the United States has a

higher maternal mortality rate than all other high-

resource countries (17.4/100,000), and the rate

for Black women is much higher (37.1/100,000;

Hoyert & Minino, 2020).

In addition to elevated rates of maternal mortality,

communities of color in the United States have

poorer birth outcomes generally. For instance,

women of color bear a disproportionate burden of

preterm birth and intrauterine growth restriction

(Bryant et al., 2010; Crawford et al., 2017;

National Academies of Sciences, Engineering,

and Medicine, 2020). We also observe poor

birth outcomes in women with low socio-

economic status (Amjad et al., 2019). Based on

the work done on fetal origins of adult disease

and the microbiome, it is clear that the circum-

stances surrounding one’s birth matter a great

deal for later health for the individual and her or

his children and grandchildren (Cresci &

Bawden, 2015; Fernandez-Twinn et al., 2019;
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Yarde et al., 2013). These inequities at birth

reinforce the more generalized health inequities

shouldered by communities of color in the United

States across generations.

Ideally, midwifery care would be a pillar in any

strategy designed to reduce inequities in

maternal and child health outcomes (Sandall

et al., 2016). However, the U.S. midwifery work-

force is not currently extensive enough or suffi-

ciently diverse to offer every pregnant woman a

midwife in and from her own community, despite

decades of robust evidence indicating such an

approach could dramatically improve outcomes

(Allen et al., 2016; Cheyney et al., 2015; Homer

et al., 2014; National Academies of Sciences,

Engineering, and Medicine, 2020; Sandall et al.,

2016). Furthermore, even if we decided

tomorrow to quadruple the midwifery workforce (it

is, after all, the year of the Nurse and Midwife;

World Health Assembly, 2019), training midwives

takes several years and our existing nursing and

midwifery schools do not currently have the ca-

pacity to sufficiently increase their enrollments

(Accreditation Commission for Midwifery

Education, 2019).

In the meantime, we could offer doulas to all

childbearing families. These traditional health

workers can be trained in a matter of weeks, and

once in practice they provide the health educa-

tion, social support, and continuity of care mid-

wives are often unable to provide because they

are constrained by hospital policies (Dahlen

et al., 2011). Excellent maternal and child out-

comes have been associated with the use of
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doulas (Bohren et al., 2017), and depending on

the particular state in question, reimbursement of

$929–$1,047 (average $986) is cost effective

because of the vast reductions in preterm and

cesarean births (Kozhimannil et al., 2016).

Universal access to doulas during childbirth

could be operationalized in practice in a few

different ways. First, hospitals could employ

doulas as part of their maternity care teams and

include their services for all childbearing women

as part of the overall care package. As account-

ability to quality of care has become more

prominent since the Affordable Care Act, most

hospital administrators are interested in reducing

cesarean rates. Doulas would almost certainly

help achieve this goal (Bohren et al., 2017). Doula

care is a cost-effective, evidence-based solu-

tion—the proverbial magic bullet.

The other way doula care could be made more

accessible is by enabling individual doulas ormulti-

doulapractices (call doula “hubs” in somestates) to

bill insurers for services. In practice, this means

state Medicaid programs would need to begin to

reimburse for doula care; private insurers would

likely follow suit. Oregon is one of the few states that

has done this via a state Traditional Health Worker

Registry. Doulas who meet the training standards

set by the state canapply tobeon theRegistry, after

which they can bill for services. Implementation of

this system has not been entirely smooth sailing.

However, it now seems to be working in at least

some areas of the state, since more families from

traditionally underrepresented groups can access

doula care without cost to themselves.

It is not yet clear which of these two implementation

methods would be more effective in the U.S.

healthcare system. Addressing the systemic

racism underpinning centuries of poorer health

outcomes for minority families should be our na-

tion’s top priority. One way to immediately begin to

move the needle on maternal and child health out-

comes for communities of color is to provide every

childbearing woman who wants one with a socially

and linguistically matched doula. As Dr. Christiane

Northrup wrote in her iconic bookWomen’s Bodies,

Women’sWisdom, if doulaswereadrug, itwouldbe

unethical not to use them (Northrup, 2010).
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P. S. A., & Novaes, M. de A. (2020). Ad-

vances in obstetric telemonitoring: A sys-

tematic review. International Journal of

Medical Informatics, 134, 104004. https://

doi.org/10.1016/j.ijmedinf.2019.104004

Corkum, K. S., Rhee, D. S., Wafford, Q. E.,

Demeestere, I., Dasgupta, R., Baertschiger,

R., … Lautz, T. B. (2019). Fertility and hor-

mone preservation and restoration for female

children and adolescents receiving gona-

dotoxic cancer treatments: A systematic re-

view. Journal of Pediatric Surgery, 54(11),

2200–2209. https://doi.org/10.1016/j.jped-

surg.2018.12.021

Moreno-Sepulveda, J., & Checa, M. A. (2019).

Risk of adverse perinatal outcomes after

oocyte donation: A systematic review and

meta-analysis. Journal of Assisted Repro-

duction and Genetics, 36(10), 2017–2037.

https://doi.org/10.1007/s10815-019-01552-4

Simopoulou, M., Sfakianoudis, K., Maziotis, E.,

Tsioulou, P., Giannelou, P., Grigoriadis, S., …

Koutsilieris, M. (2019). Investigating the

optimal time for intrauterine human chorionic

gonadotropin infusion in order to improve IVF

outcome: A systematic review and meta-

analysis. In Vivo, 33(6), 1737–1749. https://

doi.org/10.21873/invivo.11664

Vargas, S. E., Midoun, M. M., Guillen, M., Getz,

M. L., Underhill, K., Kuo, C., Guthrie, K. M., &

other members of the Project WISH

Research Team. (2019). A qualitative sys-

tematic review of women’s experiences us-

ing contraceptive vaginal rings: Implications

for new technologies. Perspectives on
06.002 http://jognn.org

https://doi.org/10.1038/s41436-019-0536-8
https://doi.org/10.1038/s41436-019-0536-8
https://doi.org/10.1007/s00270-019-02327-1
https://doi.org/10.1007/s10549-019-05351-4
https://doi.org/10.1007/s10549-019-05351-4
http://refhub.elsevier.com/S0884-2175(20)30088-5/sref56
http://refhub.elsevier.com/S0884-2175(20)30088-5/sref56
http://refhub.elsevier.com/S0884-2175(20)30088-5/sref56
http://refhub.elsevier.com/S0884-2175(20)30088-5/sref56
https://doi.org/10.1097/AOG.0000000000003463
https://doi.org/10.1097/AOG.0000000000003463
https://doi.org/10.1093/fampra/cmy092
https://doi.org/10.1093/fampra/cmy092
https://doi.org/10.1007/s00520-019-04778-1
https://doi.org/10.1007/s00520-019-04778-1
https://doi.org/10.1097/AOG.0000000000003311
https://doi.org/10.1097/AOG.0000000000003311
https://doi.org/10.1186/s13048-019-0569-2
https://doi.org/10.1186/s13048-019-0569-2
https://doi.org/10.1136/ijgc-2018-000090
https://doi.org/10.1007/s00192-018-3814-0
https://doi.org/10.1016/j.ijmedinf.2019.104004
https://doi.org/10.1016/j.ijmedinf.2019.104004
https://doi.org/10.1016/j.jpedsurg.2018.12.021
https://doi.org/10.1016/j.jpedsurg.2018.12.021
https://doi.org/10.1007/s10815-019-01552-4
https://doi.org/10.21873/invivo.11664
https://doi.org/10.21873/invivo.11664
https://doi.org/10.1016/j.jogn.2020.06.002
http://jognn.org


Bovbjerg, M. L., and Cheyney, M. S P E C I A L R E P O R T
Sexual and Reproductive Health, 51(2), 71–

80. https://doi.org/10.1363/psrh.12103

Recent Evidence-Based Reviews:
Pregnancy and Birth
Amiel Castro, R. T., Pataky, E. A., & Ehlert, U.

(2019). Associations between premenstrual

syndrome and postpartum depression: A

systematic literature review. Biological Psy-

chology, 147, 107612. https://doi.org/10.

1016/j.biopsycho.2018.10.014

Anton, O., Jordan, H., & Rabe, H. (2019). Stra-

tegies for implementing placental transfusion

at birth: A systematic review. Birth, 46(3),

411–427. https://doi.org/10.1111/birt.12398

Arafa, A., & Dong, J.-Y. (2019). Depression and

risk of gestational diabetes: A meta-analysis

of cohort studies. Diabetes Research and

Clinical Practice, 156, 107826. https://doi.

org/10.1016/j.diabres.2019.107826

Cai, C., Vandermeer, B., Khurana, R., Nerenberg,

K., Featherstone, R., Sebastianski, M., &

Davenport, M. H. (2019). The impact of

occupational shift work and working hours

during pregnancy on health outcomes: A

systematic review and meta-analysis. Amer-

ican Journal of Obstetrics and Gynecology,

221(6), 563–576. https://doi.org/10.1016/j.

ajog.2019.06.051

Chamberlain, C., Ralph, N., Hokke, S., Clark, Y.,

Gee, G., Stansfield, C., … Healing The Past

By Nurturing The Future group. (2019).

Healing the past by nurturing the future: A

qualitative systematic review and meta-

synthesis of pregnancy, birth and early

postpartum experiences and views of par-

ents with a history of childhood maltreat-

ment. PLOS ONE, 14(12), e0225441. https://

doi.org/10.1371/journal.pone.0225441

Chun, H., Leung, C., Wen, S. W., McDonald, J., &

Shin, H. H. (2020). Maternal exposure to air

pollution and risk of autism in children: A

systematic review and meta-analysis. Envi-

ronmental Pollution, 256, 113307. https://doi.

org/10.1016/j.envpol.2019.113307

Cuningham, W., Geard, N., Fielding, J. E., Braat,

S., Madhi, S. A., Nunes, M. C., … Moss, R.

(2019). Optimal timing of influenza vaccine

during pregnancy: A systematic review and

meta-analysis. Influenza and Other Respira-

tory Viruses, 13(5), 438–452. https://doi.org/

10.1111/irv.12649

D’Ambrosio, V., Vena, F., Di Mascio, D., Faralli, I.,

Musacchio, L., Boccherini, C., … Giancotti,

A. (2019). Obstetrical outcomes in women

with history of breast cancer: A systematic
JOGNN 2020; Vol. 49, Issue 4
review and meta-analysis. Breast Cancer

Research and Treatment, 178(3), 485–492.

https://doi.org/10.1007/s10549-019-05408-4

Dathe, K., Hultzsch, S., Pritchard, L. W., &

Schaefer, C. (2019). Risk estimation of fetal

adverse effects after short-term second

trimester exposure to non-steroidal anti-in-

flammatory drugs: A literature review. Euro-

pean Journal of Clinical Pharmacology,

75(10), 1347–1353. https://doi.org/10.1007/

s00228-019-02712-2

Davidoff, C. L., Lo Presti, A., Rogers, J. M.,

Simons, M., Assaad, N. N. A., Stoodley,

M. A., & Morgan, M. K. (2019). Risk of first

hemorrhage of brain arteriovenous malfor-

mations during pregnancy: A systematic

review of the literature. Neurosurgery,

85(5), E806–E814. https://doi.org/10.1093/

neuros/nyz175

Dennison, R. A., Ward, R. J., Griffin, S. J., &

Usher-Smith, J. A. (2019). Women’s views on

lifestyle changes to reduce the risk of

developing type 2 diabetes after gestational

diabetes: A systematic review, qualitative

synthesis and recommendations for prac-

tice. Diabetic Medicine, 36(6), 702–717.

https://doi.org/10.1111/dme.13926

Di Mascio, D., Acharya, G., Khalil, A., Odibo, A.,

Prefumo, F., Liberati, M., … D’Antonio, F.

(2019). Birthweight discordance and

neonatal morbidity in twin pregnancies: A

systematic review and meta-analysis. Acta

Obstetricia Et Gynecologica Scandinavica,

98(10), 1245–1257. https://doi.org/10.1111/

aogs.13613

Di Mascio, D., Buca, D., Khalil, A., Rizzo, G.,

Makatsariya, A., Sileo, F., & D’Antonio, F.

(2019). Outcome of isolated fetal talipes: A

systematic review and meta-analysis. Acta

Obstetricia Et Gynecologica Scandinavica,

98(11), 1367–1377. https://doi.org/10.1111/

aogs.13637

Du, M.-C., Ouyang, Y.-Q., Nie, X.-F., Huang, Y., &

Redding, S. R. (2019). Effects of physical

exercise during pregnancy on maternal and

infant outcomes in overweight and obese

pregnant women: A meta-analysis. Birth,

46(2), 211–221. https://doi.org/10.1111/birt.

12396

Evans, K., Spiby, H., & Morrell, J. C. (2020). Non-

pharmacological interventions to reduce the

symptoms of mild to moderate anxiety in

pregnant women. A systematic review and

narrative synthesis of women’s views on the

acceptability of and satisfaction with in-

terventions. Archives of Women’s Mental
397

https://doi.org/10.1363/psrh.12103
https://doi.org/10.1016/j.biopsycho.2018.10.014
https://doi.org/10.1016/j.biopsycho.2018.10.014
https://doi.org/10.1111/birt.12398
https://doi.org/10.1016/j.diabres.2019.107826
https://doi.org/10.1016/j.diabres.2019.107826
https://doi.org/10.1016/j.ajog.2019.06.051
https://doi.org/10.1016/j.ajog.2019.06.051
https://doi.org/10.1371/journal.pone.0225441
https://doi.org/10.1371/journal.pone.0225441
https://doi.org/10.1016/j.envpol.2019.113307
https://doi.org/10.1016/j.envpol.2019.113307
https://doi.org/10.1111/irv.12649
https://doi.org/10.1111/irv.12649
https://doi.org/10.1007/s10549-019-05408-4
https://doi.org/10.1007/s00228-019-02712-2
https://doi.org/10.1007/s00228-019-02712-2
https://doi.org/10.1093/neuros/nyz175
https://doi.org/10.1093/neuros/nyz175
https://doi.org/10.1111/dme.13926
https://doi.org/10.1111/aogs.13613
https://doi.org/10.1111/aogs.13613
https://doi.org/10.1111/aogs.13637
https://doi.org/10.1111/aogs.13637
https://doi.org/10.1111/birt.12396
https://doi.org/10.1111/birt.12396


Current Resources for Evidence-Based PracticeS P E C I A L R E P O R T

398
Health, 23(1), 11–28. https://doi.org/10.

1007/s00737-018-0936-9

Ferreira, R. D. da S., Negrini, R., Bernardo, W.

M., Simões, R., & Piato, S. (2019). The ef-

fects of sildenafil in maternal and fetal

outcomes in pregnancy: A systematic re-

view and meta-analysis. PLOS ONE, 14(7),

e0219732. https://doi.org/10.1371/journal.

pone.0219732

Flannery, C., Fredrix, M., Olander, E. K., McAu-

liffe, F. M., Byrne, M., & Kearney, P. M.

(2019). Effectiveness of physical activity in-

terventions for overweight and obesity dur-

ing pregnancy: A systematic review of the

content of behaviour change interventions.

International Journal of Behavioral Nutrition

and Physical Activity, 16(1), 97. https://doi.

org/10.1186/s12966-019-0859-5

Gaucher, L., Occelli, P., Deneux-Tharaux, C.,

Colin, C., Gaucherand, P., Touzet, S., &

Dupont, C. (2019). Non-clinical interventions

to prevent postpartum haemorrhage and

improve its management: A systematic re-

view. European Journal of Obstetrics, Gy-

necology, and Reproductive Biology, 240,

300–309. https://doi.org/10.1016/j.ejogrb.

2019.07.018

Georgiadou, D., Afink, G. B., & van Dijk, M.

(2019). The apelinergic-axis in human pre-

eclamptic pregnancies: A systematic review.

Pregnancy Hypertension, 17, 148–157.

https://doi.org/10.1016/j.preghy.2019.06.002
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In this meta-analysis, Guo et al. (2019) pooled

data from eight observational studies, including a

total of 840,776 children of whom 7127 were

diagnosed with autism spectrum disorder (ASD).

The exposure of interest was folic acid, which, in

addition to reducing neural tube defects (Werler

et al., 1993), appears to be associated with other

beneficial pregnancy outcomes, including child-

hood neurodevelopment (Hua et al., 2016;

McNulty et al., 2019). Numerous researchers

have therefore postulated folic acid might also be

associated with ASD.

Guo et al. (2019), however, found no association

between folic acid and ASD; the pooled estimate

from studies reporting odds ratios was 0.91

(95% CI, 0.73–1.13), and the pooled estimate

from studies reporting hazard ratios was 0.66

(0.38–1.17). They concluded, “This study does

not provide support for the association between

maternal FA [folic acid] intake during the prenatal

period and the reduced risk of ASD in children..

More investigation is needed” (Guo et al., 2019,

p. 12).
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Comment: I agree Guo et al.’s (2019) results are

compatible with no association between folic acid

supplementation and ASD. However, I disagree

with their conclusion that more investigations are

necessary. It is possible a beneficial effect of folic

acid would be observed with more careful

assessment of the exposure. Not all of the studies

included in this meta-analysis assessed folic acid

during the pre-conception period. Perhaps

nuancing exactly when the supplements were

taken would allow a more precise estimate of any

association with ASD.

However, it is fairly clear from looking at Figure 1 in

Guo et al.’s (2019) article that folic acid is not

harmful, at least in terms of ASD. Given the current

recommendations concerning folic acid for women

ofchildbearingage, Iwouldargue it doesnotmatter

whether folic acid might also prevent ASD. Folic

acid isknown toprevent neural tubedefects, andon

the basis of that knowledge, we supplement our

food supply and encourage women to take folic

acid before and during pregnancy. This clinical

message would not change if folic acid also pre-

vents ASD. Thus, in my opinion, we do not need

more studies on this topic. Completed studies

combine to indicate no association, and, even if

there was one, we would not change practice.
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Featured Review: Cuningham, W., Geard, N.,

Fielding, J. E., Braat, S., Madhi, S. A., Nunes, M.

C.,.Moss, R. (2019). Optimal timing of influenza

vaccine during pregnancy: A systematic review

and meta-analysis. Influenza and Other
JOGNN, 49, 391–404; 2020. https://doi.org/10.1016/j.jogn.2020.
Respiratory Viruses, 13(5), 438–452. https://doi.

org/10.1111/irv.12649

In this meta-analysis, Cuningham et al. (2019)

summarized the results from 16 studies on

timing of influenza vaccine during pregnancy,

spanning eight countries and eight influenza

seasons. The studies varied in design, and re-

searchers compared immunologic responses of

women vaccinated in the first, second, or third

trimesters; none included confirmed or sus-

pected influenza illness as an outcome. The au-

thors of the meta-analysis concluded third

trimester inoculation induces a greater immune

response.

Comment: I do not think this conclusion is sup-

ported by the data. Based on data displayed in the

meta-analysis (specifically, Figures 1–3), there

does not appear to be a clinically-relevant differ-

ence in immune response for women vaccinated in

the third trimester compared to the other trimesters

(Cuningham et al., 2019). Indeed, there does not

seem to be much of a difference at all. Further-

more, realistically, in clinical practice during flu

season, we would vaccinate women when we see

them, regardless of gestational age. If a woman

presented in January for antenatal care at

14weeks gestation, shewould be sent for a flu shot

if she had not already had one that season. Like-

wise it would not be ethical to tell a 20-week

pregnant woman in October that she must wait

until December to get vaccinated because that

would be her third trimester.

Cunningham et al. (2019) make a legitimate

attempt to adjust for seasonality, but this is nearly

impossible to tease out given the nature of the

data and durations of pregnancies and flu sea-

sons. I also find it problematic that none of the

researchers in the included studies looked at the

actual end-point: influenza infection. Immune

response is at best a proxy for this, and proxy

(surrogate) outcomes are always suspect (Alonso

et al., 2015; Bovbjerg et al., 2019; Buyse et al.,

2016; Gomella & Oliver Sartor, 2014; Patel et al.,

2016; Schievink et al., 2014). Given that preg-

nancy is known to induce alterations in one’s im-

mune system (Blackburn, 2003), how valid it is to

compare antibody titers across trimesters?

Finally, I would like to raise a related idea: immortal

time bias (Hutcheon & Savitz, 2016). This epide-

miological concept must always be considered

when studying pregnancy, particularly when pre-

term birth (or gestational age more generally) is
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the outcome. Immortal time bias can arise when

you have a one-time exposure and a time-variant

outcome. For instance, if we did a study on

whether flu vaccines during pregnancy were

associated with preterm birth, we would run into

trouble because women who gave birth preterm

had a shorter window during which they could

have been exposed to having a flu shot. Thus, we

could easily find influenza vaccination is protective

because fewer women who gave birth preterm

had one. However, it is not that the vaccine itself

actually reduces the preterm risk; rather, women

who remained pregnant then had another several

weeks during which they might have gotten the flu

shot. Studying flu vaccination during pregnancy is

then made even more complex because of sea-

sonality. Bottom line: all of us should get flu shots,

including pregnant women.
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