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Abstract

Introduction: Depression is one of the most common co-morbidities during

pregnancy; with severe symptoms, antidepressants are sometimes recom-

mended. Social determinants are often linked with antidepressant use in the

general population, and it is not known if this is the case for pregnant popula-

tions. Our objective was to determine if social determinants are associated with

prenatal antidepressant intake via a systematic review and meta-analysis.

Methods: A systematic search of five databases was conducted to identify

publications from inception to October 2022 that reported associations with

prenatal antidepressant intake (use/continuation) and one or more social

determinants: education, race, immigration status, relationship, income, or

employment. Eligible studies were included in random effects meta-analyses.

Results: A total of 23 articles describing 22 studies were included. Education

was significantly and positively associated with prenatal antidepressant contin-

uation and heterogeneity was moderate. (Odds ratio = 0.83; 95% CI, 0.78 to

0.89; p < 0.00001; I2 = 53%). Meta-analyses of antidepressant use and educa-

tion, race, and relationship status, and antidepressant continuation and

income were not significant with high levels of heterogeneity.

Discussion: While most social determinants in this review were not linked

with prenatal antidepressant intake, lower maternal education level does seem

to be associated with lower rates of prenatal antidepressant continuation.

Conclusions: Education appears to be linked with prenatal antidepressant

intake. The low number of included studies precludes conclusive evidence for

other social determinants.
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1 | INTRODUCTION

Prenatal depression is increasingly recognized as the
most common morbidity in pregnancy,1 with global
pooled prevalence rates estimated to be 15%,2,3 and is
associated with sustained poor maternal mental health in
the postpartum period,4 as well as a variety of adverse
short- and long-term outcomes in children. First-line
treatment options for prenatal mild to moderate
depression symptoms include psychotherapy, of which
cognitive behavioral therapy and interpersonal therapy
are both efficacious among pregnant women,5–7 Never-
theless, moderate to severe symptoms often require
pharmacotherapy such as antidepressants as second-line
treatments, especially for those who respond well to these
medications.8 Use of antidepressants during pregnancy,
particularly Selective serotonin reuptake inhibitors (SSRIs),
is increasing over time.9 The pooled prevalence of prenatal
SSRI use from 15 countries was 3.0% (95%CI 2.3;3.7),
although with regional differences, as Australasia and
Northern America have pooled prevalence estimates of
1.3%, and 5.5%, respectively.9 Nevertheless, while specific
rates vary, once pregnancy is confirmed, antidepressant
discontinuation rates increase from 1.8 to 3.5 fold.10–13

Generally, guidelines used to determine if various
classifications of antidepressants are appropriate for preg-
nant patients, recommend that both the medical provider
and the patient use a risk–benefit analysis to make indi-
vidual decisions.14 During this process, primarily the
balance between the severity of mental health symp-
toms and known risks to the fetus is considered.15,16

However, other factors aside from fetal exposure con-
cerns are possibly at play.10 The social determinants of
health behavior is an interdisciplinary framework of
understanding differences in health behaviors that rec-
ognizes the impact of social resource distribution and
resulting systemic inequalities on individual decision-
making.17,18 These social determinants (SD) have been
researched aiming to elucidate the impact various indi-
cators have on health behaviors, including education,
employment, income, relationship status, race/ethnicity,
immigration, as well as others. Although links between
SD and obstetric outcomes19 and antidepressant use20

have been examined, the relationship between antide-
pressant intake rates and SD is not yet fully understood
for pregnant populations. Some studies report that
women with disadvantageous SD, particularly low
socioeconomic status, diagnosed with mood disorders
are less likely to be medicinally treated during preg-
nancy.21,22 Other research, however, indicates that they
are more likely to use psychotropic medications than
women of higher income or educational levels.23 Like-
wise, high discontinuation rates for antidepressants

have also been reported, especially among low income
and ethnic minority women.24,25

As antidepressant discontinuation during pregnancy
is linked to increased risk of psychiatric emergency26 and
an increased risk of relapse,27 the potential differentiation
of these intake patterns by SD is necessary to explore,
particularly as disadvantageous SD are linked with an
elevated risk of depression symptoms among pregnant
women25,28,29 and a social gradient of prenatal depression
symptoms has also been demonstrated.30 A fuller under-
standing of this issue could provide opportunities to
understand how best to increase access to high-quality
healthcare for pregnant patients with social disadvan-
tages. Additionally, this information is equally important
for clinicians, so they are better able to take these factors
into account when considering treatment options with
their patients, particularly those that are resource-
intensive.31,32

To our knowledge, no previous reviews have been con-
ducted examining the relationship between prenatal anti-
depressant use and continuation and social determinants.

Summations

• Most studied social determinants were not
associated with frequency of prenatal antide-
pressant use or continuation.

• Pregnant women having high school or lower
levels of education discontinue their antide-
pressant medication more frequently compared
to those with more years of education.

• Perinatal healthcare providers should be aware
that educational level may impact antidepres-
sant intake decision-making.

Limitations

• Heterogeneity between included studies pre-
cluded substantial conclusions for most social
determinants and the small number of
included papers limited our ability to explore
additional sources of heterogeneity.

• We explored possible sources of heterogeneity
and found that antidepressant category, health-
care system, antidepressant data collection
methods, and study quality were not sources of
heterogeneity.

• We were unable to explicitly explore factors
frequently linked with social determinants,
such as health literacy and broad social
support.
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The purpose of this article is to evaluate these associations
through a systematic review of the literature and meta-
analysis. We provide pooled association measures between
prenatal antidepressant intake and various SD.

2 | METHODS

This review was registered with The International
Prospective Register of Systematic Reviews PROSPERO
(CRD42021243752) and reported according to Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) 2020 guidelines.33

2.1 | Data sources

A literature search was conducted across five databases:
Medline (OVID), PubMed, Web of Science, PsycINFO,
and Cochrane Library, from inception to October 2022.
The search was developed around key terms relating to
social determinants of health, and prenatal psychotropic
medication intake. Though SD can be categorized at the
individual, family, or neighborhood levels, this paper will
focus on individual measures.34 Medication classifica-
tions in the search strategy were deliberately not limited
to antidepressants to ensure that we captured all poten-
tial studies on this topic. Social determinant search terms
included general terms as well as terms related to educa-
tion, class, and race/ethnicity, although additional social
determinants were identified during the article review
(e.g., marital status). No restrictions were made on publi-
cation date or language of publication. The full search
strategy can be found in Supplementary Table 1. Addi-
tional articles were identified through hand-searching
reference lists.

2.2 | Study selection

Studies included in this review met the following criteria:
(1) measurement of prenatal antidepressant intake, that
is, comparing women who experienced mental health
issues who consumed antidepressants during pregnancy
with women who experienced mental health issues and
did not consume antidepressants; (2) the comparison
between one or more SD such as education, race, rela-
tionship status, financial situation, occupation, and
immigration status (see Supplementary Table 2 for infor-
mation on their operationalization); (3) cross-sectional,
cohort and randomized controlled trial study designs;
and (4) available as full-text. See Supplementary Table 2
for all inclusion/exclusion criteria.

Records were uploaded to Rayyan software35 and
duplicates were removed. Screening of titles and abstracts
were conducted by two reviewers (Ketevan Marr, Judith
van der Waerden) and a dual-review full-text screening
was conducted in parallel by three reviewers (Ketevan
Marr and Charlotte Maguet/Honor Scarlett). Discrepan-
cies were resolved through discussion and consensus.

2.3 | Data extraction and quality
appraisal

Data extraction was conducted by two reviewers
(Ketevan Marr, Charlotte Maguet); any discrepancies
were resolved through discussion and consensus with a
third reviewer (Judith van der Waerden). The following
information was extracted using a standardized form:
study characteristics, psychiatric medication use informa-
tion, SD measures, and the primary data relating to the
association of SD and prenatal antidepressant intake, pri-
marily association measures. Dichotomous groupings of
various SD indicators were created based on what was
presented in the included papers, and our aim in these
groupings was to emphasize the differences in social
advantages rather than imply any inherent variation.
Some SD indicators, such as education or income, are
ordinal with a clear gradient and a threshold was chosen
and applied to all included papers. Other SD indicators,
such as marital status and race/ethnicity, are categorical
without a demonstrated social gradient and, similarly, a
classification system was created from the categories pre-
sented in the included papers and then applied uni-
formly. For more details, see Supplementary Table 2. If
necessary, odds ratios were calculated using sub-group
counts. When calculating the totals of each sub-group,
numbers of each may vary due to rounding issues. Study
authors were contacted for missing information if papers
did not present association measures between measured
SD and antidepressant intake or other information in
which those associations can be calculated.

2.4 | Quality assessment and GRADE

The quality of the studies was assessed by two indepen-
dent investigators (Ketevan Marr, Charlotte Maguet) with
Joanna Briggs Institute (JBI) critical appraisal checklists
of eight and 11 items for cross-sectional and cohort stud-
ies, respectively.31,36 This checklist assesses the methodo-
logical quality of a study and determines the extent to
which a study has addressed the possibility of bias in its
design, conduct and analysis. If a study had more than
one point deducted from the total score, it was classified
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as low quality. Studies that received all points or just had
one point deducted were classified as high quality.

Risk of bias was determined using the Grading of
Recommendations Assessment, Development and Evalu-
ations (GRADE) approach evaluating the risk of bias,
imprecision, inconsistency, indirectness, and publication
bias.37 Each article's quality of evidence was ranked
either “high,” “moderate,” “low,” or “very low.” “High”
rankings indicated effect estimates for which further
research is unlikely to change the confidence rating,
whereas for “very low” the estimate of the effect is very
uncertain. Any disagreements on rated components were
discussed until a consensus was reached.

2.5 | Data synthesis and effect measures

To summarize and present the main findings for the rela-
tionship between SD and prenatal antidepressant intake,
results were first analyzed using a narrative synthesis
conducted in accordance with the Cochrane guidance for
narrative syntheses38 and Joanna Briggs' guidelines.39

Eligibility criteria for studies to be included in the
meta-analysis were (1) unadjusted raw data reporting
antidepressant intake for an individual social determi-
nant indicator, (2) total participant numbers or other
information to identify the total number of participants
using prenatal antidepressant medication for the SD indi-
cator being evaluated. At least four or more odds ratios
were required to run a meta-analysis for any given SD
indicator. To facilitate comparison across studies' associa-
tion measures, confidence intervals and standard errors
were extracted or calculated independently by two
reviewers (Ketevan Marr, Charlotte Maguet) and discrep-
ancies were resolved through discussion and consensus
(Judith van der Waerden). Odds ratios were then entered
into Review Manager 5.440 to run the meta-analyses and
generate forest plots. Random effects inverse-variance
meta-analyses were performed to access the association
between SD and prenatal antidepressant intake. I2 was
calculated to determine the degree of heterogeneity, with
an I2 of >30%, 30%–60%, and >60% as the thresholds of
low, moderate, and high heterogeneity, respectively.

A priori hypothesized subgroup analyses were per-
formed according to type of antidepressant (all/multiple
subclassifications of antidepressants vs SSRI-only antide-
pressants), healthcare system study participants were
exposed to (guaranteed/comprehensive vs free market
systems), medication use data collection method (self-
report vs medical records/reimbursement data), and
quality score (high vs low risk of bias). Healthcare system
was largely determined by the country the study was con-
ducted in, with exceptions if study participants had

access to stable healthcare coverage. (Supplementary
Table 2) Finally, the potential role of small study and
publication bias was examined graphically through fun-
nel plots.

3 | RESULTS

3.1 | Literature search

Our database search retrieved 2170 citations. An addi-
tional six were found through handsearching reference
lists. (Figure 1) After removing duplicates, 1613 articles
were screened for eligibility based on title and abstract.
The full text of 184 articles were screened, resulting in
32 articles meeting inclusion criteria for the systematic
review. A list of papers excluded in the full-text phases
and the reason for exclusion are listed in Supplementary
Table 4. Nine studies examined medications other than
antidepressants; as the number of studies per category is
few and results disparate, their synthesis would not be
meaningful in the context of this paper. Nevertheless,
characteristics of these studies and results are presented
in Supplementary Table 5a and 5b.

3.2 | Study characteristics

Of the 23 studies that looked at prenatal antidepres-
sant intake,26,41–62 14 measured antidepressant use
(ADU),42–46,48–50,53–55,59,61,62 defined as any prenatal
antidepressant use compared to no antidepressant use
among women who experienced mental health issues;
this includes pregnant women who continued their
medication intake throughout pregnancy, women who
began antidepressant treatment during pregnancy, and
women who started/stopped at various intervals dur-
ing their pregnancy. Ten measured antidepressant
continuation (ADC),26,41,42,47,51,52,56–58,60 defined as
women who were using antidepressants prior to/during
pregnancy and continued throughout compared to those
who discontinued use during the pregnancy.

The 23 included papers used a wide variety of
measures to assess SD. Fourteen studies reported
on education,26,44–47,50,52–54,56–59,62 11 studies on
race,43,45,48,49,55–57,59–62 and nine studies on relationship
status.26,44,45,48,50,52,54,56,59 Ten papers reported on
income/insurance,41,42,44,47,51–53,56,57,61threeonemployment,48,50,53

and one on immigration.58 Studies ranged in sample size
from 28 to 33,773 and were conducted in a wide range
of countries: Australia,43,49,50 Canada,46 Denmark,26,47

France,41 New Zealand,55 Norway,44 South Korea,51

Spain,52 Sweden,58 and Turkey.53 Most studies were

4 MARR ET AL.
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conducted in the United States.42,45,48,54,56,57,59–62 Full
descriptions of study characteristics can be found in
Table 1. According to JBI evaluations, 17 of the 23 stud-
ies were found to be high quality, while the remaining
six were rated as low quality. The GRADE evaluations
were mostly low (13%) and very low (87%). (Table 1).

3.3 | Narrative review

The main findings regarding the association of SD and
antidepressant use are presented in Table 2 and for con-
tinuation in Table 3.

3.4 | Education

Eight papers looked at pregnant women's education
levels and ADU. The majority of these reported that

lower education levels (completion of high school only
or less) were associated with lower prenatal ADU
rates,45,50,53,54,59,62 although results were statistically
significant for only two papers,45,59 both from the
United States. Two papers found this association in
the opposite direction: lower education levels were
associated with higher prenatal ADU rates; one was sta-
tistically significant46 and the other was not.44

Six papers reported positive associations between
lower education levels and lower rates of ADC; four were
statistically significant26,47,57,58 and two were not.52,56

3.5 | Race

The seven papers which looked at race and prenatal
ADU, were all from the United States, Australia, and
New Zealand. Six found an association between non-
white race and lower ADU rates compared to women

Records identified from*: 
Databases (n = 2170) 

Ovid MEDLINE (n = 118)  
PubMed (n = 1,045)  
Web of Science (n = 477)  
PsycINFO (n = 274)  
Cochrane (n = 256) 

Hand search (n = 6)  
Duplicate records removed   
(n = 563) 

Records screened 
(n = 1613) 

Records excluded (n = 1,425) 

Reports sought for retrieval 
(n = 188) 

Reports not retrieved (n = 4) 

Reports assessed for eligibility 
(n = 184) 

Reports excluded (n = 152) 
Study design (n = 30) 
Study population (n = 12) 
SD measure (n = 22) 
Medications (n = 21) 
Inappropriate Comparison (n = 32) 
No results reported (n = 24) 
Duplicate data/cohort (n = 11)  

Articles included in 
antidepressant narrative 
synthesis  
(n = 23) 

Identification of studies via databases and registers 

Id
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Articles included in meta-analyses 
(n = 18)  

Studies meeting eligibility criteria 
(n = 32) 

Articles reporting non-
antidepressant outcomes  
(n = 9)  

FIGURE 1 Flow-chart.
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labeled as white. Two of these papers were based on the
same study population (Women's and Children's Health
Network), but one reported on all antidepressants,49

while the other reported on SSRI-only.43 The association
for all antidepressants was significant; but when looking
at SSRI-only the association with race was no longer sig-
nificant. For the remaining studies, one of the reported
associations was not statistically significant,48 while four
were.49,55,59,61 Two papers from the United States found
an inverse relationship, with a statistically significant
association between non-white women and increased
ADU.45,62

All three papers reporting on race and ADC reported
that non-white participants had lower rates of antidepres-
sant medication continuation during pregnancy. Two
were statistically significant57,60 and one was not.56

3.6 | Relationship status

Six papers looked at relationship status and ADU, five of
which found an association between being unmarried/
not cohabiting with a partner and lower rates of
ADU; two were statistically significant, both from the
United States45,59 and three were not.48,50,54 One study
reported a statistically significant association in the
opposite direction: being unmarried/not cohabiting with
a partner was associated with increased ADU.44

Three papers examined relationship status and ADC
during pregnancy, two of which found that being unmar-
ried/not cohabiting was associated with lower rates of
ADC, although these associations were not statistically
significant.52,56 One paper reported a statistically signifi-
cant association that found being unmarried/not cohabit-
ing was associated with higher rates of ADC.26

3.7 | Immigration

One paper based on Swedish data looked at immigration
and compared three groups of women by countries of ori-
gin: Nordic countries, EU countries, and non-EU coun-
tries.58 Both EU and non-EU country of origin showed
less continuation of antidepressants during pregnancy
compared to Nordic countries of origin, but only the non-
EU country association was statistically significant.

3.8 | Income/Insurance

As all papers reporting insurance types indicated that
study participants were only eligible for these insurance
schemes due to very low income, the insurance andT
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income results are presented concurrently. Three papers
looked at income and ADU; two found an association
between low income and increased ADU44,53 and one
reported the opposite with low income associated with
decreased ADU among US veterans.42 One paper looking
at insurance and ADU in the US found no differences
between Medicaid users and those with private insur-
ance.61 None of the results were statistically significant.

Four papers examined income and ADC; two
reported associations between low income and decreased
ADC,47,52 and one found an association between low
income and increased ADC rates,56 while the fourth
found that income was not associated at all.42 None of
the reported association measures for income were statis-
tically significant. Two papers found low-income medical
aid recipients had lower ADC rates compared to high-
income, non-medical aid recipients; one was statistically
significant51 and the other was not.41

3.9 | Employment

Three papers looked at ADU and women's employment
status; two found a negative statistically insignificant
association between non-full-time employment and
increased ADU based on medical records data in the US48

and Turkey.53 These studies had small sample sizes (n = 77
and n = 56, respectively). One Australian study (n = 660)
found the inverse: non-full-time employment was statisti-
cally significantly associated with less ADU rates.50

3.10 | Meta-analysis results

SD which were reported by at least four studies were
included in a meta-analysis, which we were able to per-
form for education, relationship status, race, and income.

3.11 | Social determinants and prenatal
antidepressant use

In seven pooled studies, lower educational levels were
associated with lower prenatal antidepressant use,
although this was not significant (odds ratio [OR] = 0.81;
95% CI, 0.65 to 1.03; p = 0.08; Figure 2). Heterogeneity
across studies was significant (Tau2 = 0.05; Chi2 = 28.81,
df = 6 (p < 0.0001); I2 = 79%).

Six studies investigating the association between race
and antidepressant use were included, and non-white
women had a non-statistically significant lower chance of
using antidepressants, giving a pooled OR of 0.51 (95%
CI, 0.25 to 1.03; p = 0.06; Figure 2). Heterogeneity across

studies was significant (Tau2 = 0.64; Chi2 = 128.96,
df = 5 (p < 0.00001); I2 = 96%).

Concerning relationship status, six studies were eligi-
ble for meta-analysis and women not in a relationship
had a non-statistically significantly lower chance of using
antidepressants, with a pooled OR of 0.84 (95% CI, 0.61
to 1.17; p = 0.59; Figure 2), with significant heterogeneity
across studies (Tau2 = 0.09; Chi2 = 23.24, df = 5
(p = 0.0003); I2 = 76%).

3.12 | Social determinants and prenatal
antidepressant continuation

Seven studies investigated the association between educa-
tional level and antidepressant continuation and were eligi-
ble for meta-analysis. This resulted in a statistically
significant pooled OR, indicating lower education level is
associated with less prenatal antidepressant continuation
(odds ratio [OR] = 0.83; 95% CI, 0.78 to 0.89; p < 0.00001;
Figure 3). Heterogeneity across studies was moderate.
(0.00; Chi2 = 10.57, df = 6 (p = 0.10); I2 = 53%).

Eight studies investigated the association between
income and antidepressant continuation, revealing a non-
significant association between low-income and lower rates
of antidepressant continuation. Meta-analysis gives a pooled
OR of 0.75 (95% CI, 0.51 to 1.11; p = 0.15; Figure 3).
Heterogeneity across studies was significant (Tau2 = 0.44;
Chi2 = 120.72, df = 7 (p < 0.00001); I2 = 95%).

3.13 | Sub-group analyses

To explore potential sources explaining the overall high
heterogeneity of our results, we conducted subgroup ana-
lyses of antidepressant classification, type of healthcare
system, medication reporting, and quality score. (Table 4)
Due to insufficient number of studies per category, four
could not be computed. Most of the explored sub-group
analyses were not significant, apart from the stratification
of the race and ADU result by quality score, with four
high quality studies having a pooled OR of 0.66 (95% CI,
0.37 to 1.16; p = 0.15; Table 5)/(Tau2 = 0.27;
Chi2 = 32.13, df = 3 (p < 0.00001); I2 = 91%) and two
low quality studies having a pooled OR of 0. 27 (95% CI,
0.19 to 0.39; p < 0.00001; Table 5)/(Tau2 = 0.01;
Chi2 = 1.05, df = 1 (p = 0.31); I2 = 4%), which may indi-
cate that results were partly driven by low quality studies.

Publication bias and small study bias was explored
via funnel plots which showed that our study outcomes
were not notably impacted by the relatively small num-
ber of studies that could be included in the meta-analysis.
(Figure 4.)
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4 | DISCUSSION

4.1 | Main findings

To our knowledge, this is the first systematic review
and meta-analysis to explore whether social determi-
nants are associated with prenatal intake of antide-
pressant medications in a cross-cultural context.
Outcomes of the narrative review and meta-analysis
indicate that none of the explored SD indicators (edu-
cation, race, relationship status, income, employment,
composite socioeconomic scores) are consistently asso-
ciated with either higher or lower rates of prenatal
antidepressant use (ADU). Similarly, our results show

that relationship status and income are not consis-
tently associated with either higher or lower rates of
prenatal antidepressant continuation (ADC), while for
race this association remained inconclusive. However,
some indications for social disparities according to
educational level and migration status were shown in
the narrative review. Of these, the association between
low education level and lower rates of prenatal antide-
pressant continuation was statistically significant with
moderate heterogeneity in the meta-analysis. During
pregnancy, women who have high school or lower
levels of education discontinue their antidepressant
medication more frequently compared to those with
more years of education.

FIGURE 2 Meta-analyses antidepressant use.
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4.2 | Social determinants and
antidepressant intake

Among the different SD explored, higher educational
levels appear to have the strongest association with
higher prenatal antidepressant intake rates, in particular
ADC. One potential explanation for this relationship is
that individuals with higher education might be more
comfortable asking their provider questions, engaging
with safety data, and have more confidence in their own
research on the subject. Education is also linked with
healthcare access and quality of provided information,
which remains an important barrier for disadvantaged
women receiving adequate treatment. Yet, even for
women that can access mental health care services, there
might be gaps in information quality. An Australian
study found that only 55% of study participants were sat-
isfied that they had all their questions answered by their
medical provider before they decided about their prenatal
antidepressant use63 and a lack of information is cited by
pregnant women as a feature of accessing care for mental
health problems.64 This is especially important as not
only health care practitioners, but also community mem-
bers, and both traditional and social media are the most
influential sources of information about antidepressant
medication use during pregnancy.65 As social media can

be unreliable and overestimates risk of antidepressants,66

clear information from medical providers is key. How-
ever, in qualitative studies, clinicians report a lack of
knowledge and skill in managing perinatal depres-
sion.67,68 In a review of patient and healthcare provider
perspectives on this topic, healthcare providers overesti-
mate the risks of psychoactive medications, with many
reporting that they need increased education about the
use of antidepressants in pregnancy.65 Further, in terms
of treatment decision-making, the majority of healthcare
providers report being influenced by patient preference,
who also tend to overestimate the risks of psychoactive
medications.65 Thus it could be that associations between
educational level and decreased antidepressant intake
can be explained by an overestimation of risks by some
population groups, especially in contexts which rely on
patient-led decision-making, although this has not been
explored in the literature yet.

Our narrative analysis and meta-analyses looking at
race and ADU found an association between non-white
race and lower rates of ADU that approached signifi-
cance. All three of the studies not included in the meta-
analysis56,57,60 reported results with the same direction,
with two of them being statistically significant.57,60 These
studies originated exclusively in the United States,
Australia, and New Zealand, so results are likely not

FIGURE 3 Meta analyses antidepressant continuation.
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generalizable outside of these regions. Nonetheless, there
is some indication that it might be possible that racialized
individuals in these countries have different experiences
in terms of antidepressant intake decision-making. Our
concatenation of all non-white races aimed to clarify that
the social constructs and meanings assigned to race are
what we aim to measure, rather than imply any potential
genetic or biological causation.69

The literature indicates that non-white women are less
likely to initiate prenatal antidepressant medication com-
pared to white women.70 Similarly, racial/ethnic minorities
and foreign-born mothers are less likely to consult doctors
or think they needed consultation for their emotional

problems compared to white mothers.68,69,71 Because simi-
lar trends exist outside of pregnancy, both prior and into
motherhood, it is possible that there are additional factors
outside of fearing harm to the fetus in the studies included
in this paper, although that has not been directly evaluated.
As cultural incompetencies and language barriers are often
cited as issues by clinicians and patients alike, these struc-
tural inequalities might further impact non-white women's
ability to access mental healthcare.67,68,72

The three studies examining employment and ADU
had disparate results, possibly because it is not a robust
SD indicator for pregnant women due to gender-based
discrimination and that many women of childbearing age

TABLE 4 Sub-group analyses for antidepressant use meta-analyses.

Subgroup category N Odds ratios I2 p-value

Education

Overall 7 0.81 (0.65–1.03) 79% 0.08

Medication category All antidepressants 4 0.96 (0.77–1.19) 76% 0.19

SSRI-only 3 0.53 (0.22–1.26) 82%

Healthcare system Comprehensive 4 0.97 (0.78–1.19) 75% 0.15

Free market 3 0.50 (0.21–1.19 83%

Medication data source Self-report 5 0.74 (0.48–1.12) 84% 0.45

Medical records 2 0.87 (0.81–0.92) 0%

Quality score High quality 4 0.81 (0.61–1.06) 89% 0.79

Low quality 3 0.86 (0.59–1.26) 0%

Race

Overall 6 0.51 (0.25–1.03) 96% 0.06

Medication category All antidepressants 4 0.59 (0.25–1.43) 97% 0.67

SSRI-only 2 0.73 (0.55–0.95) 0%

Healthcare system Comprehensive 4 0.59 (0.25–1.43) 97% 0.61

Free market 2 0.34 (0.05–2.43) 91%

Medication reporting Self-report 4 0.32 (0.12–0.88) 91% 0.09

Medical records 2 0.51 (0.25–1.03) 85%

Quality score High quality 4 0.66 (0.37–1.16) 91% 0.01*

Low quality 2 0.27 (0.19–0.39) 4%

Relationship

Overall 6 0.84 (0.61–1.17) 78% 0.59

Medication category All antidepressants 5 n/a

SSRI-only 1 n/a

Healthcare system Comprehensive 4 0.95 (0.68–1.32) 84% 0.14

Free market 2 0.44 (0.16–1.16) 30%

Medication data source Self-report 4 0.76 (0.38–1.50) 84% 0.62

Medical records 2 0.90 (0.86–0.94) 0%

Quality score High quality 3 0.68 (0.47–0.98) 0% 0.36

Low quality 3 0.90 (0.56–1.44) 90%

*p significant at 0.01.
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are often out of the work force for various reasons and
time periods.73 Two social determinants of health were
associated with lower antidepressant intake rates: unmar-
ried/not cohabiting with a partner and low-income/
insurance, but as none of the results were statistically sig-
nificant, cautious interpretation is needed. A single study
indicated that immigration status appears to be associ-
ated with ADU, with mothers from non-EU countries
being less likely to continue antidepressants compared to
other groups. It is possible that this question might be too
culturally specific and context-dependent to fully explore
in a meta-analysis or with global data. Key variables must
first be fully evaluated to determine if they mediate SD,
namely disease severity, fears of risk to the fetus, and
more robust social support measures.

Although our sub-group analyses did not demonstrate
this, we hypothesized that links to antidepressant intake
would be stronger in settings with free market healthcare
systems74 because co-payments of any size can reduce
access to medications75,76 and employment-dependent
insurance systems rely on individual employment in
order to access healthcare coverage.

None of the sub-group analyses we conducted were
significant, apart from the quality score stratification of
the ADU and race estimate. As each meta-analysis had few

studies included to begin with, it is most likely that the
numbers per subcategory were insufficient to compute
meaningful group differences. Aside from these factors, it
is likely that others are contributing to the relationship
between SD and prenatal antidepressant intake. Disease
severity is one option, as it begins to impact these trends
via initial healthcare access. In one register study, low-
income pregnant women were less likely to see a psychia-
trist despite having indicators of more severe disease.73 A
general population meta-analysis found no association with
educational status, income level, marital status and antide-
pressant adherence, but did find an association with poly-
pharmacy (three or more psychotropic medications),
indicating that disease severity might be a predicting fac-
tor.77 Previously it has been reported that low-income
women are more likely to fill three or more psychotropic
medications during pregnancy22 and more likely to end up
admitted to a hospital for mental illness.73 In one study,
women with moderate/severe depression symptoms were
seven-fold times more likely to prefer antidepressant use
over no medical intervention, even after taking race/eth-
nicity, age, education, and relationship status into
account.78 This pattern also seems to apply to antidepres-
sant continuation, with pregnant women more likely to
continue antidepressants if they had a depression inpatient

TABLE 5 Sub-group analyses for antidepressant continuation meta-analyses.

Subgroup category N Odds ratios I2 p-value

Education

Overall 6 0.83 (0.78–0.89) 53% <0.0001

Medication category All antidepressants 3 0.81 (0.71–0.93) 79% 0.41

SSRI-only 3 0.86 (0.81–0.92) 0%

Healthcare system Comprehensive 5 n/a

Free market 1 n/a

Medication data source Self-report 2 0.84 (0.52–1.35) 0% 0.98

Medical records 4 0.83 (0.77–0.90) 71%

Quality score High quality 5 n/a

Low quality 1 n/a

Income

Overall 7 0.75 (0.51–1.11) 95% 0.15

Medication category All antidepressants 3 0.60 (0.22–1.66) 95% 0.42

SSRI-only 4 0.91 (0.80–1.03) 7%

Healthcare system Comprehensive 6 n/a

Free market 1 n/a

Medication data source Self-report 2 0.86 (0.31, 2.36) 76% 0.68

Medical records 5 0.66 (0.34–1.29) 96%

Quality score High quality 5 0.58 (0.30–1.11) 96% 0.04*

Low quality 2 1.37 (0.81–2.32) 95%

*p significant at 0.05.
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stay in their medical records.77 Disease severity, education
and health literacy together might interact with each other,
and further impact interactions pregnant women might
have with healthcare providers.

Measuring social capital, or the capacity to obtain
resources or information from personal connections,
might also be necessary to explore underlying mecha-
nisms, as this positively impacts the health of individuals
with low SES.79 There is a very real possibility that
patient empowerment might be an underlying factor. In
one study of non-pregnant populations, patients who

both disagreed with their diagnosis and felt uninvolved
in treatment decisions were 7-fold as likely to discontinue
their SSRI, after controlling for SES.80 Qualitative studies
emphasize the importance of non-judgmental support
and patient involvement in treatment decisions.64

4.3 | Strengths and limitations

This is the first study to make a comprehensive review of
SD and antidepressant intake during pregnancy and pool

FIGURE 4 Funnel Plots of antidepressant intake and social determinants meta-analyses.
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measures in a meta-analysis, utilizing a rigorous
approach to both screening and data extraction and
incorporating assessments of study quality, risk of bias
and certainty of evidence. We were able to look at both
use and continuation and explored possible sources of
heterogeneity via sub-group analyses looking at medica-
tion classification, healthcare system, antidepressant data
collection methods, and the quality scores of the included
studies. Despite these strengths, this review has several
limitations, the first being a limited quantity of papers
published on this subject, preventing meta-analyses from
being conducted on several SD. For most of the included
papers, the primary research question did not specifically
focus on SD and prenatal psychotropic medication
intake, and the data extracted for this review were often
presented as descriptive variables. To be able to make
comparisons across studies, several variables were dichot-
omized. A drawback to this approach is that it might over
simplify complex relations and limits conclusions that
can be drawn, specifically the non-white group in our
race indicator. Secondly, the heterogeneity of most of the
meta-analyses limit our ability to interpret these results
with certainty. While we attempted to explore various
sources of heterogeneity via sub-group analyses, these
sometimes had few observations per category and yielded
non-significant subgroup differences. Disease severity
was not examined in any of the included studies, so we
were unable to account for this key variable, particularly
as groups with different SD indicators might have differ-
ing levels of disease severity. Additionally, factors such as
cultural attitudes toward antidepressant use or country
specific practices were sources of heterogeneity that we
were unable to explore via subgroup analysis, although
this might be expected with global data. Finally, we were
unable to address medication uptake during pregnancy
and were only able to focus on antidepressants as there
were too few papers reporting other medication patterns
or types.

4.4 | Implications for future research

SD and other variables are often unavailable for analysis,
leaving a gap in our understanding of potential trends
among specific population groups of pregnant patients.81

As various SD cannot be used interchangeably, they
should be chosen on explicit conceptual grounds82 and
multiple indicators should be selected as relying on one
risks measurement error and residual confounding.69

These should be collected in addition to other factors that
might be also related to psychotropic intake, such as
health literacy, social support, social capital, disease
severity, concerns about medication risks, patient

empowerment in decision-making, or access to both anti-
depressant and psychotherapy treatment options. Fur-
ther, if the aim of a study is to explore social determinants
of health inequities in-depth, descriptive results will not
be adequate nor appropriate.69 Sophisticated statistical
methods, that can explore the relationships of multiple
SD and other factors synergistically, such as structural
equational modeling or network analyses, will prove nec-
essary, as it is most likely that these factors have compli-
cated interrelationships.20

4.5 | Implications for clinical practice

As both antidepressants and cognitive behavioral the-
rapy have been found to be efficacious in pregnant
populations,83 every effort should be made to ensure preg-
nant women have both options available to them, alongside
other interventions, both clinically and structurally.
Decision-making around prenatal psychotropic medication
use is often difficult and would benefit from support, espe-
cially to ensure that the impact of low health literacy is
minimized as much as possible. Ideally, preconception con-
sultations with specialized perinatal psychiatry teams might
be useful to reduce barriers to high-quality care as we know
that women prioritize tailored, perinatal-specific care and
professional empathy.71 Patient decision aids have been
developed specifically for prenatal antidepressant use84 and
initial evaluations have shown that these tools can poten-
tially be helpful in navigating these conversations with pro-
viders.85 Clinicians must prioritize these conversations and
this must be supported by the education of clinicians and
the training of perinatal mental health specialists, improved
referral systems, and specialized treatment centers.86,87 To
conclude, while most SD in this review were not linked
with prenatal antidepressant intake, lower maternal educa-
tion level does seem to be associated with lower rates of
antidepressant continuation during pregnancy. Continued
investigation into SD remains a research venue to disentan-
gle the complex web of how SD and other decision-making
factors interrelate during this pivotal time for both expec-
tant mothers and their offspring.
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