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Abstract: Pregnancy loss, natural or induced, is linked to higher rates of mental health problems, 

but little is known about its effects during the postpartum period. This study identifies the percent-

ages of women receiving at least one postpartum psychiatric treatment (PPT), defined as any psy-

chiatric treatment (ICD-9 290-316) within six months of their first live birth, relative to their history 

of pregnancy loss, history of prior mental health treatments, age, and race. The population consists 

of young women eligible for Medicaid in states that covered all reproductive services between 1999–

2012. Of 1,939,078 Medicaid beneficiaries with a first live birth, 207,654 (10.7%) experienced at least 

one PPT, and 216,828 (11.2%) had at least one prior pregnancy loss. A history of prior mental health 

treatments (MHTs) was the strongest predictor of PPT, but a history of pregnancy loss is also an-

other important risk factor. Overall, women with a prior pregnancy loss were 35% more likely to 

require a PPT. When the interactions of prior mental health and prior pregnancy loss are examined 

in greater detail, important effects of these combinations were revealed. About 58% of those whose 

first MHT was after a pregnancy loss required PPT. In addition, over 99% of women with a history 

of MHT one year prior to their first pregnancy loss required PPT after their first live births. These 

findings reveal that pregnancy loss (natural or induced) is a risk factor for PPT, and that the timing 

of events and the time span for considering prior mental health in research on pregnancy loss can 

significantly change observed effects. Clinicians should screen for a convergence of a history of 

MHT and prior pregnancy loss when evaluating pregnant women, in order to make appropriate 

referrals for counseling. 

Keywords: perinatal mental health; postpartum psychiatric treatments; pregnancy loss; abortion; 

miscarriage 

 

1. Introduction 

Pregnancy loss (natural or induced) is associated with an increased risk of mental 

health problems [1–4]. Self-reports and clinical experience suggest that unresolved and 

suppressed feelings regarding prior pregnancy losses may be aggravated or triggered by 

subsequent pregnancies [5,6]. At least some women report that their feelings of joy re-

garding a pregnancy they are carrying to term are comingled with a feelings of loss, im-

pacted grief, and or guilt regarding prior pregnancy losses [5]. Others report heightened 

fears about losing the subsequent pregnancy and/or fears of being unworthy to be a 

mother, and other anxieties which sometimes impede bonding [5]. These anecdotal ob-

servations of a link between pregnancy loss and subsequent mental health problems dur-

ing the antenatal and postpartum periods of subsequent pregnancies are supported by 

statistical evidence from a small number of studies. These studies have revealed that preg-

nancy loss is associated with higher rates of mental health treatments during both the 

antenatal [7–10] and the postpartum period [11–16]. Moreover, at least one study has re-

vealed that fear of childbirth is a significant risk factor for postpartum depression [14], 
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which is consistent with reports of heightened fears surrounding subsequent wanted 

pregnancies among women with a history of induced abortions [5]. Most studies examin-

ing the effects of pregnancy loss on maternal mental health, however, are limited to rela-

tively small sample sizes and often lack a comprehensive control for prior mental health 

issues. Therefore, the primary purpose of this study is to examine both the effects of preg-

nancy loss and prior mental health on treatment rates for postpartum mental illness in a 

large population of primiparous women. Since early intervention can ameliorate the 

symptoms of perinatal depression [17], screening for a history of pregnancy loss may lead 

to earlier referrals to address unresolved mental health issues. 

A secondary purpose is to examine the differences associated with the time frames 

used for considering the effects of prior mental on mental health.To date, there does not 

appear to be an evidence-based standard for determining which, if any, time frames are 

best suited for understanding the effects of prior mental health on mental health during 

and after a subsequent pregnancy. The choice of time frames used to consider prior mental 

health appears to vary widely, jumping about from nine months [18] to one year [19] or 

two years [20], even among research teams employing the same individuals. Therefore, 

our secondary purpose in this paper is to investigate different time frames before, be-

tween, and during pregnancy, in order to better understand how the choice of time frame 

may affect findings and the interpretation of results relative to reproductive mental health 

issues. 

2. Materials and Methods 

2.1. Study Population 

Data was obtained from the United States Centers for Medicare and Medicaid Ser-

vices (CMS) using the data submitted to CMS from the 17 states (Alaska, Arizona, Cali-

fornia, Connecticut, Hawaii, Illinois, Maryland, Massachusetts, Minnesota, Montana, 

New Jersey, New Mexico, New York, Oregon, Vermont, Washington, and West Virginia) 

where Medicaid coverage included all reproductive health care options, including in-

duced abortion, during the years 1999 through at least 2012, inclusive. Data for each ben-

eficiary was rolled in beginning in 1999 or the year of each woman’s 14th birthday, which-

ever was later. The study population was limited to all women born in 1983 or later who 

had at least one live birth over the age of 13 between 1999 and June of 2012 inclusive, and 

had been eligible for Medicaid coverage for at least 12 months between 1999 and 2012. 

Using these selection criteria, wherein the oldest women in the cohort were 16 years of 

age in 1999 and 29 years of age in 2012, maximized the likelihood that our data captured 

the first pregnancy outcome for the vast majority of our study population. 

2.2. Study Variables 

The primary outcome variable was any postpartum psychiatric treatment (PPT), de-

fined as any treatment code associated with the International Classification of Diseases 

(ICD-9) codes 290–316 occurring within six months of each woman’s first known live birth. 

In addition, beneficiaries who had at least one inpatient PPT or one emergency room PPT 

were identified for a subgroup analysis. 

In addition, for each woman, her race, age at first live birth, and the date and out-

comes of all pregnancies prior to and including her first live birth, were also extracted. To 

address the secondary analysis examining the effects of time frames used to control for 

prior mental health, any occurrence of a mental health treatment (MHT), defined as any 

ICD-9 codes 290–316, was identified for each of the following periods: one year before the 

first conception date, one year prior to the first pregnancy outcome, one year prior to the 

first live birth, any time prior to the first conception, any time prior to the first pregnancy 

outcome, any time prior to the first live birth, between first conception and the first live 

birth, and any time after the first conception but prior to the first live birth. 
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2.3. Identification of Pregnancies and Conception Dates 

Pregnancy outcomes were identified using diagnostic ICD-9 codes and clarified with 

Current Procedural Terminology (CPT) codes and Healthcare Common Procedure Cod-

ing System (HCPS codes. Multiple diagnostic or treatment codes for any pregnancy within 

30 days of other pregnancy codes were collapsed into a single pregnancy outcome, using 

the first date associated with that cluster of Medicaid claims. Pregnancy outcomes were 

segregated into four categories: live birth; induced abortion; natural fetal loss (miscar-

riage, ectopic pregnancy, molar pregnancy, or stillbirth); and indeterminate loss, wherein 

the latter combined missed abortion (ICD 632; n = 28,859), unspecified abortion (ICD 637; 

n = 12,655), illegally induced abortion (ICD 636; n = 271), and failed attempted abortion 

(ICD 638; n = 0). All women with any history of an induced abortion, natural loss, or in-

determinate loss prior to their first live birth were identified as having a pregnancy loss. 

Also, to address coding errors or other conflicts with the data, coding indicating an abor-

tion within 36 weeks prior to a live birth was excluded, as well as any data indicating an 

abortion or natural loss within four weeks of an induced abortion. The estimated date of 

conception was calculated for each pregnancy by subtracting 290 days from the date of a 

livebirth and 84 days from the date of a pregnancy loss. 

2.4. Statistical Analyses 

Logistic regression analyses were conducted to compare the subsets of women who 

experienced PPT to those women who did not. Covariates included age, race, type and 

number of losses, and history of MHTs. Regarding the history of MHTs, several models 

were run to examine any differences between each of the following time frames:   one 

year prior to first conception; any time prior to first conception; one year prior to first 

pregnancy outcome; any time prior to first pregnancy outcome; one year prior to first live 

birth; any time prior to first live birth; and for the interval between the first conception 

and first live birth. 

3. Results 

Using the selection criteria for young Medicaid beneficiaries described above, we 

identified the first live birth of 1,939,078 Medicaid beneficiaries. Of these women, 207,654  

(10.7%) experienced at least one postpartum psychiatric treatment (PPT) within 6 months 

of the delivery, and 216,828 (11.2%) had at least one pregnancy loss prior to their first live 

birth. Overall, younger women experienced higher rates of PPT, 12.9%, 9.7%, and 8.6% for 

women aged 14–19, 20–24, and 25–29, respectively, but the risk of PPT following an earlier 

pregnancy loss increased with age. There were even more significant variations relative 

to race. Overall, Hispanic women had the lowest rate of PPT, at 5.5% compared to 15.9%, 

9.3%, and 7.8% for whites, Blacks, and other races, respectively. 

Table 1 shows the rates of PPT in various subgroups segregated by exposure to a 

pregnancy loss prior to the first birth. Overall, the 216,828 women with one or more preg-

nancy losses prior to their first live births were about 35% more likely to require PPTs than 

women who delivered their first pregnancies. Relative to race, the risk of PPT associated 

with pregnancy loss increased 19% for Black women, 32% for white women, 59% for His-

panic women, and 48% for other races. Overall, PPT treatment was twice as likely to occur 

within the first 90 days after delivery compared to the next 90 days, but a history of preg-

nancy loss was associated with a 42% increased risk of PPT within the first three months 

and a 21% increased risk in the second three months. In addition, while most women ex-

periencing PPT received outpatient treatment only, the risk of inpatient treatment was 

83% higher for those with a history of pregnancy loss. There was also a 22% higher risk 

that PPT treatment was sought at emergency room. 
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Table 1. Total of all women by subgroup with percentages of total receiving postpartum psychiatric treatment (PPT) rates 

relative to first pregnancy (Pg) outcome, population differences, timing, and type of treatment. 

Characteristics of Study Population 

No Prior Pg Loss Yes Prior Pg Loss 

Crude Odds 

Ratio 

n = 1,722,250 n = 216,828 

% receiving 

PPT 
Total 

% receiving 

PPT 
Total 

Total 10.36% 1,722,250 13.50% 216,828 1.35 

Age at live birth (years) 

14–19 12.65% 603,925 14.24% 96,119 1.15 

20–24 9.34% 885,674 13.13% 97,343 1.47 

25–29 8.29% 232,651 12.03% 23,366 1.51 

Calendar year of live birth 

2000–2002 9.98% 638,645 13.69% 36,350 1.43 

2003–2005 10.50% 448,784 13.69% 51,142 1.35 

2006–2008 10.64% 472,841 13.26% 58,188 1.28 

2009–2011 10.62% 161,980 13.47% 71,148 1.31 

Race 

White 15.43% 696,577 19.38% 84,731 1.32 

Black 9.08% 315,128 10.60% 62,161 1.19 

Hispanic 5.22% 485,319 8.05% 46,334 1.59 

Other 7.52% 225,226 10.74% 23,602 1.48 

First occurrence of PPT 

Within 90 Days 7.30% 1,665,464 10.05% 208,498 1.42 

Within 91–183 Days 3.55% 1,600,662 4.25% 195,878 1.21 

Severity of Disorder 

Inpatient Treatment 0.44% 1,550,677 0.80% 189,063 1.83 

Outpatient Only 10.00% 1,715,449 12.90% 215,313 1.33 

Emergency Room 0.18% 3083 0.22% 473 1.22 

Pg: first pregnanacy; PPT: postpartum psychiatric treatment. 

Table 2 shows the treatment rates between the two groups relative to their history of 

receiving mental health treatments (MHTs) prior to their first live birth. To address our sec-

ondary research objective, multiple time frames were examined. The time frames of interest 

are illustrated in Figure 1. The mean average age of at first conception was 19.8 (standard 

deviation: SD = 3.0) for those whose first pregnancy was a loss, and 20.2 (SD = 2.9) for those 

whose first pregnancy was delivered. The average age of first live birth was 23.4 (SD = 3.8) 

for those with a history of one or more losses, and 20.9 (SD = 2.8) for those without a history 

of loss. The average age of women as they were rolled into the data cohort was approxi-

mately 13.5 years of age. Therefore, the time frame for “any time” prior to a specific date in 

Tables 2, 3, and 4 includes the time between 13.5 years of ag and the specified reference date. 
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Table 2. Women with postpartum psychiatric treatments (PPT) relative to first pregnancy outcome (birth or loss) and 

history of mental health treatments (MHTs) prior to specific pregnancy associated dates. 

Time Frame for Identifying Any History of MHT 

No Prior Pg Loss Prior Pg Loss 

Crude OR n = 1,722,250 n = 216,828 

% PPT Total % PPT Total 

O
n

e
 Y

ea
r 

MHT one year prior to first live birth 

No 7.91% 1,617,780 9.03% 192,511 1.16 

Yes 48.32% 104,470 48.91% 24,317 1.02 

MHT one year prior to first pregnancy outcome 

No 7.91% 1,617,780 10.42% 209,354 1.35 

Yes 48.32% 104,470 99.97% 7474 >999 

MHT one year prior to first concception 

No 8.41% 1,630,781 12.47% 209,255 1.55 

Yes 45.06% 91,471 42.00% 7573 0.88 

A
n

y
tim

e 

MHT any time prior to first conception 

No 7.07% 1,510,083 8.35% 155,292 1.20 

Yes 33.77% 212,167 26.52% 61,536 0.71 

MHT any time prior to first pregnancy outcome 

No 7.05% 1,481,689 10.23% 175,053 1.50 

Yes 30.73% 240,561 27.22% 41,775 0.84 

MHT any time prior to first live birth 

No 7.05% 1,481,689 7.03% 148,891 1.00 

Yes 30.73% 240,561 27.69% 67,937 0.86 

O
th

e
r 

MHT between first conception and first live birth 

No 7.13% 1,614,965 9.38% 196,393 1.35 

Yes 58.99% 107,285 53.09% 20,435 0.79 

Women with MHT prior to first live birth and first MHT 

Prior to first conception 33.77% 212,167 26.52% 61,536 0.71 

After first conception 8.03% 28,394 38.90% 6401 7.30 

Table 2 reveals that the choice of time frame (see Figure 1) can significantly change 

the strength of associations between pregnancy loss and the outcome variable. For exam-

ple, among women with at least one MHT during the year prior to their first live birth, 

nearly half required PPT regardless of pregnancy loss history. However, when the period 

of observation of prior MHT was one year prior to their first pregnancy loss, nearly 100% 

of women required PPT following their first live birth. 
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Figure 1. Mean average age of women at entry into cohort, first conception, first pregnancy (Pg) 

outcome, and first live birth, segregated by any history of pregnancy loss. Not to scale. 

Among women with no history of mental health problems in the selected time 

frames, pregnancy loss was positively associated with PPT (OR > 1) in all but one case. 

The one exception was in the comparison of women with no history of MHT any time 

prior to their first live birth. With this subgroup, women with and without a history of 

pregnancy loss had nearly identical rates of PPT (7.03–7.05%). However, for those with 

any history of MHT, the risk of PPT was four times higher (27.69–30.73%). Notably, with 

the exception of two cases, among women with a history of MHT pregnancy loss was 

inversely associated with PPT (odds ratio:OR < 1). These findings may indicate either that 

women with a pregnancy loss are more likely to have a successful history of mental health 

care, which helps to reduce the need for PPT, or these findings may reflect an emotional 

boost or healing effect associated with experiencing a successful birth following a preg-

nancy loss. Of the two exceptions, only one is notable, but it is very notable: MHT one 

year prior to a first pregnancy ending in a loss was almost perfectly correlated with PPT 

(99.97%). 

Table 3 shows the results of two regression analyses examining the risk of PPT in the 

entire population studied. Model 1 examines the effects of a history of pregnancy loss and 

demographic characteristics. This analysis revealed that the experience of a prior preg-

nancy loss increased risk of PPT by 27% (adjusted OR = 1.27; 95% CI = 1.25–1.29), non-

white women had half, or less, of the PPT rates compared to white women, and younger 

women were at greater risk of PPT. Model 2 includes additional variables relative to the 

women’s prior history of mental health treatments. Notably, Model 2 shows that a history 

of MHT between a first conception (which may end in a pregnancy loss) and a first live 

birth has the strongest effect (adjusted OR = 13.39; CI = 13.16-13.62). This strong effect is 

at least in part explained by the fact that women with a pregnancy loss had a much longer 

period of time in which MHT may have been provided than women who carried their 

first pregnancies to term. 
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Table 3. PPT risk regression models for all women (n = 1,939,078) controlling for first pregnancy outcome, age, race, 

and years of live birth, as well as history of mental health treatments (MHT). 

Independent Variables Used in Logistic Regression % PPT Total 

Model 1 Model 2 

Adjuted Odds 

Ratio (95% 

Confidence 

Interval) 

Adjusted Odds 

Ratio (95% 

Confidence 

IntervalI) 

History of pregnancy loss 

No 10.36% 1,722,250 Ref Ref 

Yes 13.50% 216,828  1.27 (1.25–1.29) 1.10 (1.08–1.12) 

Age at live birth (years) 

14–19 12.87% 90,065 Ref Ref 

20–24 9.71% 95,491 0.66 (0.65–0.68) 0.92 (0.90–0.94) 

25–29 8.63% 22,098 0.50 (0.50–0.51) 0.82 (0.80–0.83) 

Calandar year of live birth 

2000–2002 10.18% 68,717 Ref Ref 

2003–2005 10.83% 54,118 1.01 (1.00–1.03) 0.88 (0.87–0.90) 

2006–2008 10.93% 58,032 1.02 (1.00–1.03) 0.82 (0.81–0.83) 

2009–2011 11.49% 26,787 1.00 (0.99–1.02) 0.74 (0.72–0.75) 

Race 

White 15.86% 123,904 Ref Ref 

Black 9.33% 35,197 0.51 (0.51–0.52) 0.52(0.51–0.52) 

Hispanic 5.47% 29,079 0.30 (0.30–0.30) 0.37 (0.37–0.38) 

Other 7.83% 19,474 0.45 (0.44–0.46) 0.50 (0.50–0.51) 

MHT any time prior to first conception 

No 7.19% 119,683 N/A Ref 

Yes 32.14% 87,971 N/A 5.09 (4.99–5.20) 

MHT any time prior to first pregnancy outcome 

No 7.39% 122,353 N/A Ref 

Yes 30.21% 85,301 N/A 1.07 (1.03–1.11) 

MHT any time prior to first live birth 

No 7.05% 114,914 N/A Ref 

Yes 30.06% 92,740 N/A 2.13 (2.04–2.22) 

MHT occurred between first conception and prior to live birth 

No 7.37% 133,514 N/A Ref 

Yes 58.05% 74,140 N/A 13.39 (13.16–13.62) 

MHT = mental health treatment; Ref = reference for comparision in calculating the adjusted odds ratio shown below the 

reference. Adjusted odds ratio are odds ratios adjusted for the independent variables shown in column one. 

Table 4 shows the results of two additional regression models examining the subset 

of women with a history of pregnancy loss. Both models examine the effects of de-

mographics, the number of pregnancy losses, the interval between the first pregnancy loss 

and the first live birth, and the type of the first pregnancy loss on PPT rates. Model 3 also 

examines the effects relative to one-year periods prior to the first live birth, first concep-

tion, first pregnancy outcome, and the time period between the first conception and first 

live birth. In order to examine a longer time span of prior mental health, alternatively, 

Model 4 controls for any time prior to first live birth, any time prior to first conception, 

any time prior to the first pregnancy outcome, and the time period between the first con-

ception and first live birth. Both models reveal that the number of losses and type of loss 

had little effect. The shorter interval between the first pregnancy loss and first live birth 

(<24 months) had a small but significant effect in Model 3, but this significance was not 

present by Model 4. The time periods for examining MHT that had the highest adjusted 

odds ratios were one year prior to the first live birth (1.75), one year prior to the first preg-

nancy outcome (>999.999), the interval between first conception and first live birth (3.9 in 

Model 3 and 7.25 in Model 4), and any time prior to the first conception (2.29). 
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Table 4. PPT risk regression models for women with a history of pregnancy loss (n = 216,828), controlling for age, race, 

year of live birth (LB), number of losses, type of first loss, pregnancy interval, and history of MHT. 

Independent Variables Used in Logistic Regression % PPT Total 
Model 3 Model 4 

Adj OR (95% CI) Adj OR (95% CI) 

Age at live birth (years) 

14–19 14.24% 96,119 Ref Ref 

20–24 13.13% 97,343 1.11 (1.04–1.18) 1.00 (0.95–1.05) 

25–29 12.03% 23,366  1.11 (1.00–1.22) 0.97 (0.92–1.01) 

Calendar Year of Live Birth 

2000–2002 13.69% 36,350 Ref Ref 

2003–2005 13.69% 51,142 0.87 (0.83–0.91) 0.83 (0.80–0.87) 

2006–2008 13.26% 58,188 0.77 (0.74–0.81) 0.72 (0.69–0.75) 

2009–2011 13.47% 71,148 0.69 (0.66–0.72) 0.61 (0.59–0.64) 

Race 

White 19.38% 84,731 Ref Ref 

Black 10.60% 62,161  0.54 (0.52–0.56) 0.55 (0.53–0.57) 

Hispanic 8.05% 46,334 0.46 (0.44–0.48) 0.45 (0.44–0.47) 

Other 10.74% 23,602 0.56 (0.53–0.59) 0.58 (0.55–0.61) 

Number of Prior Pregnancy Losses 

1 13.24% 163,993 Ref Ref 

2 14.17% 37,506 1.05 (1.01–1.09) 1.03 (1.00–1.07) 

3 14.46% 11,177 1.10 (1.03–1.17) 1.04 (0.98–1.11) 

>3 15.20% 4152 1.17 (1.06–1.30) 1.10 (1.00–1.21) 

Interval Between First Pg Loss and First LB 

<24 months 13.44% 98,447 Ref Ref 

2–4 years 13.43% 57,669 1.07 (1.03–1.11) 0.97 (0.94–1.01) 

4–6 years 13.36% 31,292 1.10 (1.05–1.16) 0.95 (0.91–1.00) 

>6 years 14.01% 29,420 1.17 (1.12–1.24) 0.96 (0.91–1.01) 

First loss identified as 

Natural loss 13.08% 51,822  Ref Ref 

Induced abortion 13.69% 70,394  0.98 (0.95–1.01) 0.96 (0.93–0.99) 

Indeterminate loss 12.70% 41,777 0.98 (0.95–1.02) 0.97 (0.94–1.01) 

MHT one year prior to first live birth 

No 9.00% 192,511 Ref N/A 

Yes 48.91% 24,317 1.75 (1.58–1.92) N/A 

MHT one year prior to first conception 

No 12.47% 209,255 Ref N/A 

Yes 42.00% 7573 1.32 (1.25–1.38) N/A 

MHT one year prior to first Pg outcome 

No 10.42% 209,354 Ref N/A 

Yes 99.97% 7474 >999.999 N/A 

MHT between first conception and first live birth 

No 12.42% 211,781 Ref Ref 

Yes 59.04% 5047 3.90 (3.53–4.31) 7.25 (6.95–7.56) 

MHT any time prior to first live birth 

No 7.03% 148,891 N/A Ref 

Yes 27.69% 67,937 N/A 1.11 (1.03–1.19) 

MHT any time prior first conception 

No 8.35% 155,292 N/A Ref 

Yes 26.52% 61,536 N/A 2.29 (2.14–2.45) 

MHT any time prior first Pg outcome 

No 10.23% 17,909  N/A Ref 

Yes 27.22% 11,371 N/A 1.09 (1.05–1.14) 

  



Int. J. Environ. Res. Public Health 2021, 18, 2179 9 of 11 
 

 

4. Discussion 

Our findings reveal that prior pregnancy loss and a history of prior mental health 

treatments (MHT), individually and especially in combination, are risk factors for post-

partum psychiatric treatments (PPT). Overall, pregnancy loss prior to a first live birth in-

creases the risk of postpartum psychiatric disorders, both before and after controlling for 

prior mental health history. This risk is most elevated in the first 90 days postpartum (OR 

= 1.42) and for inpatient treatments (OR = 1.83). These findings are consistent with the only 

other population study we could identify that examined both pregnancy loss and prior 

mental health as risk factors for postpartum depression [14]. 

Among women with no history of MHT, pregnancy loss is consistently associated 

with elevated risk of PPT (Table 2). Still, the strongest observed predictor of PPT is a his-

tory of MHT. Yet, for women with a history of MHT, the relationship with PPT is compli-

cated by any exposure to pregnancy loss and specific time frames in which prior MHT are 

considered. 

Our use of multiple models demonstrates that both the recency of MHT (Model 3) 

and any history of MHT (Model 4) show significant effects that would have been missed 

if only a single model was employed. For example, MHT one year prior to the first preg-

nancy outcome (including losses) was almost perfectly correlated to PPT following a first 

live birth, but MHT any time prior to the first pregnancy outcome was only weakly cor-

related (Adj OR = 1.09). Conversely, any time prior to first conception was nearly twice as 

predictive as one year prior to first conception. 

Another notable finding revealed by our use of multiple time frames was that the 

risk of PPT is modestly reduced among women with a history of both MHT and preg-

nancy loss (see Table 2). This may be due to either a successful history of mental health 

treatments that prepare some women to handle postpartum stress. or to positive effects 

associated with giving birth following a pregnancy loss. A very notable exception was 

found in cases where mental health treatments were provided within one year prior to the 

pregnancy loss, in which case nearly 100 percent of the women required PPT. When ex-

amining only women with PPT, Model 4 (Table 4) shows that the strongest effect was 

correlated to a history of MHT in the interval between conception of a first pregnancy and 

a first live birth (Adj OR = 7.25), which includes not only the nine months of a pregnancy 

(indicating the importance of recency) but also the period of time following any pregnancy 

losses preceding the birth. Notably, this time between first conception and first birth was 

the second most powerful predictor in Model 3. 

These findings are especially important in regard the interpretation of existing liter-

ature on postpartum psychiatric disorders. In general, insufficient attention has been 

given to the impact of pregnancy loss on subsequent postpartum psychiatric events 

[16,17]. Furthermore, as seen in Tables 2, 3, and 4, the choice of time frame used for con-

sideration of prior MHT can profoundly change results. Meaningful effects may be 

missed, or obscured, in studies [18–20] that fail to distinguish between MHT events both 

before and after prior pregnancy losses. Therefore, research into the interactions between 

reproductive and mental health should include the consideration of multiple time frames 

regarding prior history of mental health treatments. These time frames account for re-

cency of prior mental health issues, lifetime exposure to mental health treatments, and the 

history of any mental health treatments following pregnancy loss(es). 

A number of limitations apply to this study. First, a history of seeking mental health 

care is likely an indicator of a greater willingness to seek postpartum mental health care. 

Conversely, many women who may benefit from MHT may simply not seek it either be-

fore or after their first live birth. Similarly, the differences observed in relation to race may 

be artifacts of different levels of cultural acceptance of MHT. Second, the available data 

was limited to low-income women. In part, this is an advantage, since it eliminates the 

likelihood that the differences observed are due to socioeconomic factors. Still, additional 

research is necessary to confirm that the differences observed exist across all income clas-

ses. Third, Medicaid eligibility changes with age, circumstance, across states, and across 
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different fiscal years, which can create data gaps. The effects of such churning, however, 

were reduced by excluding women with less than 12 months of eligibility. Moreover, since 

pregnancy increases eligibility for Medicaid, it is likely that most pregnancies subject to 

any medical treatment were identified in the medical records for women in this economic 

group. Fourth, early miscarriages can often occur without any medical treatment. How-

ever, unless early miscarriages are linked with a significantly decreased risk of PPT, which 

is unlikely, more complete data on miscarriages would likely strengthen rather than 

weaken the findings regarding elevated risk of PPT when there is a history of pregnancy 

loss. Fifth, this study only examines PPT risks following a first live birth. While it seems 

likely that similar effects would be observed following subsequent live births, additional 

research is necessary to address the effects relative to the number of live births. 

Given the limitations on our data, it would be beneficial in future research to examine 

the effects of relationship status, education, employment, pregnancy intention, and risk 

factors relevant to induced abortion, such as coercion or emotional attachment to the preg-

nancy [18]. Additional research should also be conducted to investigate specific diagnoses 

associated with PPT relative to prior pregnancy loss. Another research objective should 

be the evaluation of interventions and counseling programs for pregnancy loss that may 

ameliorate the increased risk of PPT following a live birth. 

5. Conclusions 

A history of pregnancy loss is an independent risk factor for postpartum psychiatric 

illness. This risk is heightened by a co-occurring history of mental health treatments. Im-

portant differences are observed in relation to the timing of mental health treatments oc-

curring before and after a pregnancy loss and the relative risk of subsequent PPT.  

Important clinical implications arise from this study. Both a history of mental health 

treatments and prior pregnancy loss are risk factors for PPT, especially when both are 

present. Clinicians should be alert to these findings, in order to better identify and refer 

women at higher risk to appropriate counseling. Moreover, for mental health counselors, 

the appearance of postpartum disorders may present an opportunity to help patients ad-

dress underlying issues. The clinical experience of grief counselors has revealed that many 

women will not offer to discuss prior pregnancy losses unless invited to do so [19]. A 

simple, “Do you have any unresolved feelings about any prior pregnancy losses that you 

would like to discuss?” may serve as the invitation some women may need to open up 

about sensitive or difficult topics. 

Author Contributions: Conceptualization, D.C.R.; methodology, D.C.R. and C.C.; formal analysis, 

C.C.; data curation, United Stated Centers for Medicare and Medicaid Services; writing—original 

draft preparation, D.C.R.; writing—review and editing, D.C.R. and C.C.; funding acquisition, D.C.R. 

and C.C. All authors have read and agreed to the published version of the manuscript. 

Funding: This research was funded by the Charlotte Lozier Institute. 

Institutional Review Board Statement: Sterling IRB, March 15, 2019. 

Informed Consent Statement: Not applicable. 

Data Availability Statement: The data used is available from the United States Centers for Medicare 

and Medicaid Services. 

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the 

design of the study; in the collection, analyses, or interpretation of data; in the writing of the manu-

script, or in the decision to publish the results. 

  



Int. J. Environ. Res. Public Health 2021, 18, 2179 11 of 11 
 

 

References 

1. Jacob, L.; Gerhard, C.; Kostev, K.; Kalder, M. Association between induced abortion, spontaneous abortion, and infertility 

respectively and the risk of psychiatric disorders in 57,770 women followed in gynecological practices in Germany. J. Affect. 

Disord. 2019, 251, 107–113, doi:10.1016/j.jad.2019.03.060. 

2. Reardon, D.C. The abortion and mental health controversy: A comprehensive literature review of common ground agreements, 

disagreements, actionable recommendations, and research opportunities. SAGE Open Med. 2018, 6, 205031211880762, 

doi:10.1177/2050312118807624. 

3. Sullins, D.P. Abortion, substance abuse and mental health in early adulthood: Thirteen-year longitudinal evidence from the 

United States. SAGE Open Med. 2016, 4, 11, doi:10.1177/2050312116665997. 

4. Farren, J.; Mitchell-Jones, N.; Verbakel, J.Y.; Timmerman, D.; Jalmbrant, M.; Bourne, T. The psychological impact of early 

pregnancy loss. Hum. Reprod. Update 2018, 24, 731–749, doi:10.1093/humupd/dmy025. 

5. Burke, T.; Reardon, D.C. Forbidden Grief: The Unspoken Pain of Abortion; Acorn Books: Springfield, IL, USA 2007; ISBN 978-

0964895799. 

6. Stotland, N.L. Abortion: Social context, psychodynamic implications. Am. J. Psychiatry 1998, 155, 964–967, doi:10.1176/ajp.155.7.964. 

7. Zegeye, A.; Alebel, A.; Gebrie, A.; Tesfaye, B.; Belay, Y.A.; Adane, F.; Abie, W. Prevalence and determinants of antenatal 

depression among pregnant women in Ethiopia: A systematic review and meta-analysis. BMC Pregnancy Childbirth 2018, 18, 

462, doi:10.1186/s12884-018-2101-x. 

8. Gong, X.; Hao, J.; Tao, F.; Zhang, J.; Wang, H.; Xu, R.; Sedgh, G.; Henshaw, S.K.; Singh, S.; Bankole, A.; et al. Pregnancy loss and 

anxiety and depression during subsequent pregnancies: Data from the C-ABC study. Eur. J. Obstet. Gynecol. Reprod. Biol. 2013, 

166, 30–36, doi:10.1016/j.ejogrb.2012.09.024. 

9. Chojenta, C.; Harris, S.; Reilly, N.; Forder, P.; Austin, M.-P.; Loxton, D.; Kersting, A.; Wagner, B.; Lok, I.; Yip, A.; et al. History 

of Pregnancy Loss Increases the Risk of Mental Health Problems in Subsequent Pregnancies but Not in the Postpartum. PLoS 

ONE 2014, 9, e95038, doi:10.1371/journal.pone.0095038. 

10. Coleman, P.K.; Reardon, D.C.; Rue, V.M.; Cougle, J. A history of induced abortion in relation to substance abuse during 

subsequent pregnancies carried to term. Am. J. Obstet. Gynecol. 2002, 187, 1673–1678, doi:10.1067/mob.2002.127136. 

11. Giannandrea, S.A.M.; Cerulli, C.; Anson, E.; Chaudron, L.H. Increased risk for postpartum psychiatric disorders among women 

with past pregnancy loss. J. Womens. Health (Larchmt). 2013, 22, 760–768, doi:10.1089/jwh.2012.4011. 

12. Meltzer-Brody, S.; Maegbaek, M.L.; Medland, S.E.; Miller, W.C.; Sullivan, P.; Munk-Olsen, T. Obstetrical, pregnancy and socio-

economic predictors for new-onset severe postpartum psychiatric disorders in primiparous women. Psychol. Med. 2017, 1–15, 

doi:10.1017/S0033291716003020. 

13. Montmasson, H.; Bertrand, P.; Perrotin, F.; El-Hage, W. Facteurs prédictifs de l’état de stress post-traumatique du postpartum 

chez la primipare. J. Gynécologie Obs. Biol. la Reprod. 2012, 41, 553–560, doi:10.1016/j.jgyn.2012.04.010. 

14. Räisänen, S.; Lehto, S.M.; Nielsen, H.S.; Gissler, M.; Kramer, M.R.; Heinonen, S. Fear of childbirth predicts postpartum 

depression: A population-based analysis of 511 422 singleton births in Finland. BMJ Open 2013, 3, e004047, doi:10.1136/bmjopen-

2013-004047. 

15. Al-Shami, N.; Moawed, S.E.A. Identification of Factors Associated with Postpartum Depression among Saudi Females in Riyadh 

City. Master’s Thesis, King Saud University, Riyadh, Saudi Arabia, 2010. 

16. Devore, N.E. The relationship between previous elective abortions and postpartum depressive reactions. JOGN Nurs. 1979, 8, 

237–240. 

17. Goodman, S.H.; Dimidjian, S. The Developmental Psychopathology of Perinatal Depression: Implications for Psychosocial 

Treatment Development and Delivery in Pregnancy. Can. J. Psychiatry 2012, 57, 530–536, doi:10.1177/070674371205700903. 

18. Munk-Olsen, T.; Laursen, T.M.; Pedersen, C.B.; Lidegaard, Ø.; Mortensen, P.B. Induced first-trimester abortion and risk of 

mental disorder. N. Engl. J. Med. 2011, 364, 332–339, doi:10.1056/NEJMoa0905882. 

19. Munk-Olsen, T.; Bech, B.H.; Vestergaard, M.; Li, J.; Olsen, J.; Laursen, T.M. Psychiatric disorders following fetal death: A 

population-based cohort study. BMJ Open 2014, 1–6, doi:10.1136/bmjopen-2014-005187. 

20. Munk-Olsen, T.; Pedersen, H.S.; Laursen, T.M.; Fenger-Grøn, M.; Vedsted, P.; Vestergaard, M. Use of primary health care prior 

to a postpartum psychiatric episode. Scand. J. Prim. Health Care 2015, 33, 127–133, doi:10.3109/02813432.2015.1041832. 


