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Abstract

Introduction: Differences in healthcare utilization and medical expenditures associated with 

perinatal depression are estimated.

Methods: Using the MarketScan Multi-State Medicaid Database, the analytic cohort included 

individuals aged 15–44 years who had an inpatient live birth delivery hospitalization between 

January 1, 2017 and December 31, 2018. Multivariable negative binomial regression models 

were used to estimate the differences in utilization associated with perinatal depression, and 

multivariable generalized linear models were used to estimate the differences in expenditures 

associated with perinatal depression. Analyses were conducted in 2021.

Results: The cohort included 330,593 individuals. Nearly 17% had perinatal depression. 

Compared with individuals without perinatal depression individuals with perinatal depression 

had a larger number of inpatient admissions (0.19, 95% CI=0.18, 0.20), total inpatient days 

(0.95, 95% CI=0.92, 0.97), outpatient visits (14.02, 95% CI=13.81, 14.22), emergency department 

visits (1.70, 95% CI=1.66, 1.74), and weeks of drug therapy covered by a prescription (28.70, 
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95% CI=28.12, 29.28) and larger total expenditures ($5,078, 95% CI=$4,816, $5,340). Non-

Hispanic Black individuals had larger differences in utilization and expenditures for inpatient 

services and outpatient visits but smaller differences in utilization for pharmaceutical services 

associated with perinatal depression than non-Hispanic White individuals. Hispanic individuals 

had larger differences in utilization for outpatient visits but smaller differences in utilization for 

pharmaceutical services associated with perinatal depression than non-Hispanic White individuals.

Conclusions: Individuals with perinatal depression had more healthcare utilization and medical 

expenditures than individuals without perinatal depression, and differences varied by race/

ethnicity. The findings highlight the need to ensure comprehensive and equitable mental health 

care to address perinatal depression.

INTRODUCTION

Perinatal depression (PND) affects approximately 1 in 7 pregnant and postpartum 

individuals and includes both major and minor depressive episodes that occur during 

pregnancy or within the first 12 months after delivery.1,2 PND can negatively affect the 

health of the mother3,4 and child.5–8 Conflicting evidence exists regarding the prevalence of 

PND by race/ethnicity,9 with variation in part owing to whether self-reported10/diagnosed 

depression11 is studied. Prevalence rates of PND are higher among individuals of low SES, 

including those with Medicaid.10 Differences in utilization, treatment, and antidepressant 

drug use for mental health conditions, including PND, have been noted by race/ethnicity and 

demographic factors.12–19

Left untreated, the U.S. societal cost of perinatal mood and anxiety disorders is estimated to 

cost $14 billion from conception to 5 years postpartum.20 Relative to other populations,21–23 

few cost analyses of PND have been conducted on the basis of U.S. populations, with 

most limited to a single setting or timeframe.4,8,24 In addition, analyses of healthcare 

utilization associated with PND are based on older data or limited by sample size and 

setting.15,16 Because >40% of U.S. births are Medicaid covered,25 it is important to quantify 

the healthcare utilization and medical expenditures for individuals with PND enrolled in 

Medicaid.

Thus, using claims data, the objective of this study is to estimate the extent to which PND 

increases healthcare utilization and medical expenditures (subsample analysis) in individuals 

with PND compared with that in those without PND among individuals continuously 

enrolled in Medicaid during pregnancy and 1 year postpartum. In addition, utilization and 

expenditure patterns by race/ethnicity are examined.

METHODS

Study Sample

The 2016–2019 IBM MarketScan Multi-State Medicaid Database was used, which included 

individual-level claims and expenditure data for inpatient, outpatient, and pharmaceutical 

services for individuals enrolled in a Medicaid fee-for-service/managed care healthcare plan 

from 8 to 12 unidentified states. It contains a unique identifier to follow individuals over 

time.26 Because MarketScan data are deidentified, this study was not considered human 
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subjects research by the Centers for Disease Control and Prevention and did not require IRB 

approval.

The analytic cohort included female individuals aged 15–44 years who had an inpatient 

live birth delivery hospitalization between January 1, 2017 and December 31, 2018 and 

were continuously enrolled in Medicaid from 3 months before pregnancy through 12 months 

after the end of the pregnancy, had specified gestational age >20 weeks and <42 weeks at 

delivery, had prescription drug coverage, and had an indicator for fee-for-service/ managed 

care (Appendix Figure 1, available online). Delivery hospitalizations were identified using 

ICD-10-CM diagnosis and procedure codes and diagnosis-related group codes (Appendix 

Table 1, available online). For individuals with >1 delivery hospitalization during the 

study period, 1 delivery episode was randomly selected to reduce bias caused by multiple 

delivery–related hospitalizations by the same individual.

Measures

The pregnancy episode was defined as the start of the pregnancy through the delivery 

hospitalization discharge date, determined using ICD-10-CM gestational age codes recorded 

during the delivery hospitalization (Appendix Table 1, available online). The start of the 

pregnancy was identified as the difference between the delivery hospitalization discharge 

date and days of gestation. In instances of multiple ICD-10-CM codes with different 

gestational age information (~34%), the maximum was selected under the assumption 

that different codes were present owing to prolonged hospital stay while the pregnancy 

progressed.

This study defined PND as ≥1 inpatient admission or ≥2 outpatient healthcare encounters 

≥30 days apart with a diagnosis of depression based on ICD-10-CM codes (Appendix Table 

1, available online) from the start of the pregnancy episode through 1 year postpartum.27 

Whether the first documented depression diagnosis occurred during pregnancy (by 

trimester), early postpartum (up to 6 weeks postpartum), or late postpartum (>6 weeks to 1 

year postpartum) was identified. Also identified was the prevalence of depression during 3 

months before pregnancy, but it was not included in the definition for PND.

Outcome measures included patient-level healthcare utilization and medical expenditures 

from the start of the pregnancy episode to 1-year postpartum. Healthcare utilization included 

(1) the number of inpatient admissions, including direct hospitalizations and emergency 

department (ED) visits resulting in hospitalization; (2) total inpatient length of stay from 

all inpatient admissions (i.e., total inpatient days), including the delivery episode; (3) 

the number of outpatient visits, including visits in a doctor’s office, hospital outpatient 

facility, or other outpatient facilities28; (4) the number of ED visits not ending in inpatient 

admission; and (5) the number of weeks of drug therapy covered by a prescription (drug 

therapy). For inpatient admissions and total inpatient days, if an individual had ≥2 inpatient 

claims and the start date on the second claim came before or was equal to the end date on the 

earlier claim, then the claims were grouped into the same admission. For outpatient and ED 

visits, claims incurred on the same day were counted as 1 outpatient/ED visit.
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Total medical expenditures were measured as the sum of inpatient, outpatient, ED, and 

outpatient pharmaceutical payments. Inpatient payments include the total paid to the 

providers serving the patient while in the hospital (this can be the facility and any ancillary/

professional providers that also billed for services and includes payments for ED visits 

resulting in hospitalization and pharmaceuticals given in a hospital).28 Outpatient and ED 

payments include the total paid to the provider for a service that did not occur during a 

period of hospitalization.28 Outpatient pharmaceutical payments include the total paid to the 

pharmacy for the prescription filled by the pharmacy (retail or mail order).28 All payments 

included patient liability amounts (deductible, coinsurance, and copay) and coordination of 

benefit amounts.28 Further reported were medical expenditures by service type (inpatient, 

outpatient, ED, outpatient pharmaceutical) and the share of the difference in the expenditure 

of each service type among the total difference in expenditure associated with PND. All 

expenditures were adjusted to 2019 U.S. dollars using the medical care component of the 

Consumer Price Index.29

Patient characteristics included age (15–18, 19–24, 25–29, 30–34, 35–39, and 40–44 years), 

race/ethnicity (non-Hispanic White [NHW], non-Hispanic Black [NHB], Hispanic, and 

all other [Asian/Hawaiian/Pacific Islander/American Indian/Alaskan Native/other/mixed/

missing/unknown]), and comorbidities defined by ICD-10-CM codes 30–32 (diabetes, 

hypertension, obesity, alcohol use disorder, substance use disorder, tobacco use) (Appendix 

Table 1, available online). Race/ethnicity data are collected by the payer, provided by the 

customer/beneficiary in most cases.28 Multiple races were collapsed into the other category 

by the database to maintain the anonymity of its source.28

Statistical Analysis

Chi-square tests were used to compare the differences in proportions for categorical 

variables by PND status. Per-person differences in healthcare utilization associated with 

PND were estimated as the differences in adjusted mean utilization between individuals 

with and without PND, and per-person differences in medical expenditures associated with 

PND were estimated as the differences in adjusted mean expenditures between individuals 

with and without PND. Multivariable negative binomial regression models were used to 

estimate the differences in healthcare utilization associated with PND, and multivariable 

generalized linear models with log link and gamma distribution were used to estimate the 

differences in medical expenditures associated with PND, controlling for age, race/ethnicity, 

and comorbidities. Interaction terms between PND status and race/ethnicity categories were 

used to calculate race/ethnicity-specific estimates. Models for differences in expenditures 

were restricted to individuals with fee-for-service (subsample analysis) because MarketScan 

does not capture capitation payments.28 Healthcare utilization restricted to this subsample 

was also estimated. In addition, a sensitivity analysis was conducted to examine whether 

restricting the continuous enrollment from the pregnancy start date to 60 days postpartum 

would affect the patient characteristics of the analytic cohort because of pregnancyrelated 

eligibility for Medicaid coverage after 60 days postpartum.33 All statistical analyses were 

performed using SAS, version 9.4, or Stata, version 14.
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RESULTS

A total of 480,076 individuals aged 15–44 years had an inpatient delivery hospitalization 

between January 1, 2017 and December 31, 2018. After applying the exclusion criteria, 

the analytic cohort included 330,593 individuals (Appendix Figure 1, available online). 

Nearly 17% of the cohort had PND (Table 1); 1.4% had a depression diagnosis captured 3 

months before pregnancy. Among individuals with a depression diagnosis before pregnancy, 

77% had PND. Most diagnoses for PND were first noted during pregnancy (78.8%)—first 

trimester (23.7%), second trimester (15.7%), and third trimester (39.4%)—compared with 

those noted during the early-postpartum (4.8%)/late-postpartum (16.4%) periods. A larger 

proportion of individuals with PND were in the age 15–18 years range and in NHW than 

the proportion of individuals without PND and had a diagnosis of select comorbidities. 

Continuous enrollment restricted from the pregnancy start date to 60 days postpartum did 

not affect the patient characteristics of the analytic cohort (Appendix Table 2, available 

online).

Individuals with PND had larger numbers of inpatient admissions (0.19, 95% CI=0.18, 

0.20), total inpatient days (0.95, 95% CI=0.92, 0.97), outpatient visits (14.02, 95% 

CI=13.81, 14.22), ED visits (1.70, 95% CI=1.66, 1.74), and weeks of drug therapy (28.70, 

95% CI=28.12, 29.28) than individuals without PND (Table 2 and Appendix Table 3, 

available online, provide multivariable regression results).

By race/ethnicity, NHB individuals (0.23, 95% CI=0.21, 0.25) had a larger difference in 

the number of inpatient admissions associated with PND than NHW individuals (0.16, 95% 

CI=0.14, 0.17) (Table 2). NHB individuals (1.19, 95% CI=1.15, 1.24) had a larger difference 

in the number of total inpatient days associated with PND than NHWs (0.79, 95% CI=0.77, 

0.82). NHB (14.73, 95% CI=14.35, 15.10) and Hispanic (14.24, 95% CI=13.04, 15.43) 

individuals had larger differences in the number of outpatient visits associated with PND 

than NHW individuals (13.46, 95% CI=13.19, 13.72). NHB (1.83, 95% CI=1.75, 1.92) and 

Hispanic (1.56, 95% CI=1.37, 1.76) individuals had larger differences in the number of ED 

visits associated with PND than NHWs (1.59, 95% CI=1.54, 1.63). Conversely, NHB (18.57, 

95% CI=17.67, 19.47) and Hispanic (29.39, 95% CI=26.22, 32.56) individuals had smaller 

differences in the number of weeks of drug therapy associated with PND than NHWs (34.98, 

95% CI=34.15, 35.82). Findings were similar in the subsample restricted to individuals with 

fee for service (Appendix Table 4, available online, and Appendix Table 3, available online, 

provide the multivariable regression results).

In the subsample restricted to fee for service, individuals with PND had larger total medical 

expenditures ($5,078 larger, 95% CI=$4,816, $5,340) than individuals without PND (Table 

3 and Appendix Table 5, available online, provide the multivariable regression results). By 

service type, individuals with PND had larger inpatient ($1,065 larger, 95% CI=$1,433, 

$1,777), outpatient ($1,756 larger, 95% CI=$1,665, $1,846), ED ($881, 95% CI=$824, 

$938), and outpatient ($953 larger, 95% CI= $809, $1,097) pharmaceutical expenditures 

than individuals without PND.
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By race/ethnicity, NHB individuals ($5,412, 95% CI= $4,972, $5,853) and Hispanic 

individuals ($2,519, 95% CI=$1,703, $3,335) had a larger and smaller difference, 

respectively, in total expenditures associated with PND than NHW individuals ($3,967, 

95% CI=$3,683, $4,252) (Table 3). NHB individuals ($1,779, 95% CI=$1,513, $2,045) and 

Hispanic individuals ($124, 95% CI= −$363, $612) had a larger difference and a smaller 

difference, respectively, in inpatient expenditures associated with PND than NHWs ($737, 

95% CI=$580, $895). NHB individuals ($1,846, 95% CI=$1,692, $2,000) had a larger 

difference in outpatient expenditures associated with PND than NHW individuals ($1,522, 

95% CI= $1,414, $1,630).

Outpatient expenditures accounted for the largest share of greater expenditures associated 

with PND for all groups (Figure 1). Inpatient expenditures accounted for 32% of greater 

expenditures for NHB individuals, 18% of greater expenditures for NHW individuals, and 

5% for Hispanic individuals. ED expenditures accounted for 26% of greater expenditures 

for Hispanic individuals, 19% of greater expenditures for NHB individuals, and 18% for 

NHW individuals. Outpatient pharmaceutical expenditures accounted for 26% of greater 

expenditures for NHW individuals, 22% of greater expenditures for Hispanic individuals, 

and 16% for NHB individuals.

DISCUSSION

In this multistate cohort of individuals continuously enrolled in Medicaid, those with PND 

during pregnancy and 1 year postpartum had more healthcare utilization (larger numbers 

of inpatient admissions, total inpatient days, outpatient visits, ED visits, and weeks of drug 

therapy) than individuals without PND and approximately 54% greater total expenditures, 

with the largest share attributed to outpatient expenditures. Differences in healthcare 

utilization and expenditures associated with PND differed by race/ethnicity. The differences 

in the number of inpatient admissions, total inpatient days, inpatient expenditures, outpatient 

visits, ED visits, and outpatient expenditures associated with PND were larger among NHB 

individuals than among NHW individuals. Only the difference in the number of outpatient 

visit associated with PND among Hispanic individuals was larger than that among NHW 

individuals. Conversely, the difference in the number of weeks of drug therapy associated 

with PND among NHB and Hispanic individuals was smaller than that among NHW 

individuals.

Nearly 17% of individuals with a live birth and continuously enrolled in Medicaid had PND, 

in line with previous estimates.2 About 79% of individuals with PND had a diagnosis first 

documented during pregnancy, and the distribution across trimesters (24% first, 16% second, 

39% third) emphasizes the importance of screening throughout pregnancy to identify 

individuals who may benefit from treatment. Multiple medical societies recommend PND 

screening in clinical settings34–36; specifically, the American College of Obstetricians and 

Gynecologists recommends that obstetric care providers screen patients for depression and 

anxiety symptoms at least once during the perinatal period and conduct a full assessment of 

mood and emotional well-being during the comprehensive postpartum visit.36
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Greater expenditures are expected among individuals with PND because utilization of 

mental health and other medical services have associated fees. This is supported by this 

study’s findings and those of others that have shown that individuals with depression 

incur more healthcare costs than those without depression.8,24,37,38 This study extends 

the evidence by focusing on individuals with PND (diagnosis noted during or up to 1 

year postpartum). It showed that PND was associated with more healthcare utilization and 

expenditures and noted significant differences by race/ethnicity, particularly between NHW 

and NHB individuals. Individuals with PND may have more utilization and expenditures 

because of treatment for depression, treatment of comorbid medical conditions that may be 

increasing the likelihood of depression, and increased use of medical services for diagnoses 

associated with depression (e.g., exacerbation of physical conditions because of untreated 

depression, comorbid anxiety).

Inpatient and emergency care may represent more acute and severe forms of depression.39 

These findings suggest that NHB individuals had larger differences in utilization and 

expenditures associated with PND for inpatient services and larger differences in utilization 

associated with PND for emergency services than NHW individuals. This could be an 

indication of more severe depressive episodes or a shift of healthcare utilization to higher-

acuity settings owing to unmet needs. NHB and Hispanic individuals had larger differences 

in the number of outpatient visits but smaller differences in the number of weeks of drug 

therapy associated with PND than NHWs. These findings could indicate unmet needs for 

drug therapy treatment during the perinatal period or a preference for nonpharmaceutical 

treatment (e.g., behavioral health therapy). Previous studies have noted differences by 

race/ethnicity in the receipt of mental health treatment.12–19 Although data for this study 

are not specific to antidepressant drug utilization, lower antidepressant drug use among 

Black, Hispanic, and Asian individuals than among White individuals has been reported.13 

Structural racism such as residential segregation that limits access to healthcare services 

(or to appropriate/ early care), implicit bias that translates into disparate care, and cultural 

differences have been cited as explanations for differences in healthcare utilization and 

treatment by race/ ethnicity.14,40,41 Increased access to and reduced inequities in access to 

appropriate mental health care may reduce the differences in utilization and expenditures 

associated with PND and differences by race/ethnicity.

Limitations

Strengths of this study include the use of a large longitudinal cohort of publicly insured 

individuals to examine healthcare utilization and medical expenditure patterns, including 

inpatient and outpatient services claims. However, the findings should be interpreted 

in the context of several limitations. Gestational age information recorded during the 

delivery hospitalization with ICD-10-CM codes was used to identify the pregnancy episode; 

however, >90% of claims had this information.42 It was not possible to disentangle 

the patterns for smaller race/ethnicity groups.28 Because classification of the delivery 

hospitalization, PND, and comorbidities were based on ICD-10-CM/diagnosis-related group 

coding, misclassification is possible. Only 25% of individuals were on a fee-for-service 

plan; thus, expenditure estimates may differ for other payment structures. Estimates for the 
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number of weeks of drug therapy may not reflect actual prescription drug use and may 

reflect medications for other conditions besides depression.

Owing to the continuous enrollment restriction, comorbidities could only be assessed 3 

months before and during pregnancy, resulting in underidentification of these conditions. 

However, estimates of PND1,2 and comorbidities43 are comparable with previous reports. 

In addition, because of the continuous enrollment restriction, the study cohort is not 

typical of most pregnant individuals covered by Medicaid because many individuals only 

become eligible for Medicaid when they become pregnant and lose coverage after 60 

days postpartum. Consequently, the results are not generalizable to all Medicaid recipients. 

However, the continuous enrollment restriction was varied from the beginning of the 

pregnancy to 60 days postpartum, and patient characteristics were similar between the 2 

cohorts.

To avoid overfitting the models, history of depression, anxiety, or other mental illness 

shown to be associated with increased costs38 was not controlled for, and information on 

the severity of depressive symptoms was not available. Furthermore, there is variation in 

PND screening, diagnosis, and treatment by state,10 which was not examined because states 

were not identifiable. Many pregnant and lactating individuals prefer psychotherapy over 

medication; however, office visits for behavioral health treatment were not separated from 

other office visits because the main purpose of this analysis was to look at healthcare 

utilization and expenditures associated with PND globally rather than at mental health/ 

PND-specific utilization and expenditures. Undiagnosed PND was not captured, and 

thus utilization and expenditures associated with PND are likely underestimated because 

untreated mental health disorders are costly,20 potentially undervaluing intervention efforts 

aimed at reducing PND. Finally, data do not include out-of-hospital births; however, <20% 

of home births were paid for by Medicaid in 44 states44; therefore, only a small proportion 

of the population of interest may not be represented in this study.

CONCLUSIONS

In this multistate study of individuals continuously enrolled in Medicaid, individuals with 

PND had more healthcare utilization and medical expenditures than individuals without 

PND, and most of the larger differences in spending associated with PND occurred in the 

outpatient setting. In addition, differences in utilization and expenditures associated with 

PND differed by race/ ethnicity. These findings can inform system-level policy solutions 

to address PND (e.g., support for depression assessment, referral to treatment, continuity 

of care). Furthermore, the cost estimates could be used to estimate the potential economic 

benefits of PND intervention efforts and inform policymakers about the efficient allocation 

of resources to manage them.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Percent share of greater expenditures associated with PND.

NHB, non-Hispanic Black; NHW, non-Hispanic White; PND, perinatal depression.

Source: 2016–2019 IBM MarketScan Multi-State Medicaid Database, restricted to 

individuals with fee for service (N=80,856).

Pollack et al. Page 12

Am J Prev Med. Author manuscript; available in PMC 2023 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Pollack et al. Page 13

Ta
b

le
 1

.

C
ha

ra
ct

er
is

tic
s 

of
 I

nd
iv

id
ua

ls
 W

ith
 a

nd
 W

ith
ou

t P
N

D
, 2

01
6–

20
19

 I
B

M
 M

ar
ke

tS
ca

n 
M

ul
ti-

St
at

e 
M

ed
ic

ai
d 

D
at

ab
as

e

C
ha

ra
ct

er
is

ti
cs

A
ll 

N
=3

30
,5

93
, n

 (
%

)
N

o 
P

N
D

 n
=2

75
,3

27
, n

 (
%

)
P

N
D

 n
=5

5,
26

6,
 n

 (
%

)
p-

V
al

ue
a

A
ge

, y
ea

rs

 
15

–1
8

15
,0

38
 (

4.
6)

12
,0

97
 (

4.
4)

2,
94

1 
(5

.3
)

<
0.

00
01

 
19

–2
4

12
1,

66
3 

(3
6.

8)
10

2,
05

5 
(3

7.
1)

19
,6

08
 (

35
.5

)
<

0.
00

01

 
25

–2
9

10
6,

27
8 

(3
2.

2)
88

,5
64

 (
32

.2
)

17
,7

14
 (

32
.1

)
0.

59
86

 
30

–3
4

58
,2

47
 (

17
.6

)
48

,0
96

 (
17

.5
)

10
,1

51
 (

18
.4

)
<

0.
00

01

 
35

–3
9

24
,2

67
 (

7.
3)

20
,2

44
 (

7.
4)

4,
02

3 
(7

.3
)

0.
54

61

 
40

–4
4

5,
10

0 
(1

.5
)

4,
27

1 
(1

.6
)

82
9 

(1
.5

)
0.

37
25

R
ac

e/
et

hn
ic

ity

 
N

H
W

16
1,

09
7 

(4
8.

7)
12

7,
40

1 
(4

6.
3)

33
,6

96
 (

61
.0

)
<

0.
00

01

 
N

H
B

11
9,

21
9 

(3
6.

1)
10

5,
29

3 
(3

8.
2)

13
,9

26
 (

25
.2

)
<

0.
00

01

 
H

is
pa

ni
c

12
,6

61
 (

3.
8)

11
,3

07
 (

4.
1)

1,
35

4 
(2

.5
)

<
0.

00
01

 
A

ll 
ot

he
rb

37
,6

16
 (

11
.4

)
31

,3
26

 (
11

.4
)

6,
29

0 
(1

1.
4)

0.
98

07

C
om

or
bi

di
ty

 
D

ia
be

te
sc

19
,9

60
 (

6.
0)

16
,1

25
 (

5.
9)

3,
83

5 
(6

.9
)

<
0.

00
01

 
H

yp
er

te
ns

io
nd

54
,4

84
 (

16
.5

)
43

,8
71

 (
15

.9
)

10
,6

13
 (

19
.2

)
<

0.
00

01

 
O

be
si

ty
64

,4
20

 (
19

.5
)

51
,6

07
 (

18
.7

)
12

,8
13

 (
23

.2
)

<
0.

00
01

 
A

lc
oh

ol
 u

se
 d

is
or

de
r

1,
97

4 
(0

.6
)

89
6 

(0
.3

)
1,

07
8 

(2
.0

)
<

0.
00

01

 
Su

bs
ta

nc
e 

us
e 

di
so

rd
er

31
,4

77
 (

9.
5)

20
,3

74
 (

7.
4)

11
,1

03
 (

20
.1

)
<

0.
00

01

 
To

ba
cc

o 
us

e
62

,1
60

 (
18

.8
)

44
,4

39
 (

16
.1

)
17

,7
21

 (
32

.1
)

<
0.

00
01

Pa
ym

en
t p

la
n

<
0.

00
01

 
M

an
ag

ed
 c

ar
e

24
9,

73
7 

(7
5.

5)
20

7,
58

6 
(7

5.
4)

42
,1

51
 (

76
.3

)

 
Fe

e-
fo

r-
se

rv
ic

e
80

,8
56

 (
24

.5
)

67
,7

41
 (

24
.6

)
13

,1
15

 (
23

.7
)

Pr
io

r 
de

pr
es

si
on

e
4,

74
1 

(1
.4

)
1,

07
5 

(0
.4

)
3,

66
6 

(6
.6

)
<

0.
00

01

Fi
rs

t P
N

D
 c

la
im

 
1s

t t
ri

m
es

te
r

—
—

13
,0

93
 (

23
.7

)
—

 
2n

d 
tr

im
es

te
r

—
—

8,
67

8 
(1

5.
7)

—

Am J Prev Med. Author manuscript; available in PMC 2023 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Pollack et al. Page 14

C
ha

ra
ct

er
is

ti
cs

A
ll 

N
=3

30
,5

93
, n

 (
%

)
N

o 
P

N
D

 n
=2

75
,3

27
, n

 (
%

)
P

N
D

 n
=5

5,
26

6,
 n

 (
%

)
p-

V
al

ue
a

 
3r

d 
tr

im
es

te
r

—
—

21
,7

45
 (

39
.4

)
—

 
E

ar
ly

 p
os

tp
ar

tu
m

—
—

2,
66

7 
(4

.8
)

—

 
L

at
e 

po
st

pa
rt

um
—

—
9,

08
3 

(1
6.

4)
—

N
H

B
, n

on
-H

is
pa

ni
c 

B
la

ck
; N

H
W

, n
on

-H
is

pa
ni

c 
W

hi
te

; P
N

D
, p

er
in

at
al

 d
ep

re
ss

io
n.

a C
om

pa
ri

ng
 th

os
e 

w
ith

 a
nd

 w
ith

ou
t P

N
D

.

b M
ul

tip
le

 r
ac

es
 w

er
e 

co
lla

ps
ed

 in
to

 th
e 

ot
he

r 
ca

te
go

ry
 to

 m
ai

nt
ai

n 
th

e 
an

on
ym

ity
 o

f 
th

ei
r 

so
ur

ce
.

c D
ia

be
te

s 
in

cl
ud

es
 d

ia
be

te
s 

w
ith

 a
nd

 w
ith

ou
t c

om
pl

ic
at

io
ns

 a
nd

 g
es

ta
tio

na
l d

ia
be

te
s.

d H
yp

er
te

ns
io

n 
in

cl
ud

es
 c

hr
on

ic
 h

yp
er

te
ns

io
n,

 m
at

er
na

l h
yp

er
te

ns
io

n,
 g

es
ta

tio
na

l h
yp

er
te

ns
io

n,
 p

re
ec

la
m

ps
ia

, a
nd

 e
cl

am
ps

ia
.

e Pr
ev

io
us

 d
ep

re
ss

io
n 

in
 th

e 
3 

m
on

th
s 

be
fo

re
 p

re
gn

an
cy

.

Am J Prev Med. Author manuscript; available in PMC 2023 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Pollack et al. Page 15

Ta
b

le
 2

.

A
dj

us
te

d 
E

st
im

at
es

 o
f 

M
ea

n 
Pr

ed
ic

te
d 

H
ea

lth
ca

re
 U

til
iz

at
io

n 
A

m
on

g 
In

di
vi

du
al

s 
W

ith
 a

nd
 W

ith
ou

t P
N

D

P
re

di
ct

ed
 u

ti
liz

at
io

n
O

ve
ra

ll
N

on
-H

is
pa

ni
c 

W
hi

te
N

on
-H

is
pa

ni
c 

B
la

ck
H

is
pa

ni
c

In
pa

tie
nt

 a
dm

is
si

on
sa

 
W

ith
 P

N
D

1.
28

 (
1.

27
, 1

.2
9)

1.
24

 (
1.

23
, 1

.2
5)

1.
35

 (
1.

33
, 1

.3
6)

1.
25

 (
1.

19
, 1

.3
1)

 
W

ith
ou

t P
N

D
1.

10
 (

1.
09

, 1
.1

0)
1.

08
 (

1.
08

, 1
.0

9)
1.

12
 (

1.
11

, 1
.1

3)
1.

10
 (

1.
08

, 1
.1

2)

 
D

if
fe

re
nc

eb
0.

19
 (

0.
18

, 0
.2

0)
0.

16
 (

0.
14

, 0
.1

7)
0.

23
 (

0.
21

, 0
.2

5)
0.

14
 (

0.
08

, 0
.2

1)

To
ta

l i
np

at
ie

nt
 d

ay
sa

 
W

ith
 P

N
D

3.
84

 (
3.

82
, 3

.8
7)

3.
54

 (
3.

52
, 3

.5
7)

4.
28

 (
4.

24
, 4

.3
3)

3.
57

 (
3.

45
, 3

.6
9)

 
W

ith
ou

t P
N

D
2.

90
 (

2.
89

, 2
.9

1)
2.

75
 (

2.
74

, 2
.7

6)
3.

10
 (

3.
09

, 3
.1

1)
2.

77
 (

2.
73

, 2
.8

1)

 
D

if
fe

re
nc

eb
0.

95
 (

0.
92

, 0
.9

7)
0.

79
 (

0.
77

, 0
.8

2)
1.

19
 (

1.
15

, 1
.2

4)
0.

78
 (

0.
65

, 0
.9

1)

O
ut

pa
tie

nt
c

 
W

ith
 P

N
D

35
.0

7 
(3

4.
87

, 3
5.

27
)

35
.1

0 
(3

4.
85

, 3
5.

35
)

34
.5

2 
(3

4.
14

, 3
4.

90
)

36
.0

6 
(3

4.
80

, 3
7.

32
)

 
W

ith
ou

t P
N

D
21

.0
6 

(2
1.

00
, 2

1.
11

)
21

.9
2 

(2
1.

84
, 2

2.
00

)
19

.5
0 

(1
9.

41
, 1

9.
58

)
20

.7
3 

(2
0.

47
, 2

0.
99

)

 
D

if
fe

re
nc

eb
14

.0
2 

(1
3.

81
, 1

4.
22

)
13

.4
6 

(1
3.

19
, 1

3.
72

)
14

.7
3 

(1
4.

35
, 1

5.
10

)
14

.2
4 

(1
3.

04
, 1

5.
43

)

E
m

er
ge

nc
y 

de
pa

rt
m

en
tc

 
W

ith
 P

N
D

3.
96

 (
3.

92
, 4

.0
0)

3.
51

 (
3.

47
, 3

.5
5)

4.
69

 (
4.

60
, 4

.7
7)

3.
36

 (
3.

16
, 3

.5
7)

 
W

ith
ou

t P
N

D
2.

26
 (

2.
25

, 2
.2

7)
1.

97
 (

1.
96

, 1
.9

9)
2.

80
 (

2.
77

, 2
.8

2)
1.

69
 (

1.
65

, 1
.7

3)

 
D

if
fe

re
nc

eb
1.

70
 (

1.
66

, 1
.7

4)
1.

59
 (

1.
54

, 1
.6

3)
1.

83
 (

1.
75

, 1
.9

2)
1.

56
 (

1.
37

, 1
.7

6)

D
ru

g 
th

er
ap

yd

 
W

ith
 P

N
D

61
.1

7 
(6

0.
60

, 6
1.

73
)

69
.1

3 
(6

8.
32

, 6
9.

94
)

48
.5

6 
(4

7.
68

, 4
9.

43
)

56
.4

5 
(5

3.
19

, 5
9.

70
)

 
W

ith
ou

t P
N

D
32

.4
7 

(3
2.

33
, 3

2.
61

)
34

.2
1 

(3
4.

00
, 3

4.
43

)
30

.0
0 

(2
9.

80
, 3

0.
21

)
25

.8
5 

(2
5.

33
, 2

6.
38

)

 
D

if
fe

re
nc

eb
28

.7
0 

(2
8.

12
, 2

9.
28

)
34

.9
8 

(3
4.

15
, 3

5.
82

)
18

.5
7 

(1
7.

67
, 1

9.
47

)
29

.3
9 

(2
6.

22
, 3

2.
56

)

So
ur

ce
: 2

01
6–

20
19

. I
B

M
 M

ar
ke

tS
ca

n 
M

ul
ti-

St
at

e 
M

ed
ic

ai
d 

[d
at

ab
as

e]
 (

N
=

33
0,

59
3)

.

N
ot

e:
 B

ol
df

ac
e 

in
di

ca
te

s 
st

at
is

tic
al

 s
ig

ni
fi

ca
nc

e 
(p

<
0.

05
)

Fo
r 

th
e 

ov
er

al
l c

ol
um

n,
 b

ol
df

ac
e 

in
di

ca
te

s 
st

at
is

tic
al

 s
ig

ni
fi

ca
nc

e 
fo

r 
th

e 
di

ff
er

en
ce

 b
et

w
ee

n 
in

di
vi

du
al

s 
w

ith
 a

nd
 w

ith
ou

t P
N

D
. F

or
 th

e 
no

n-
H

is
pa

ni
c 

B
la

ck
 a

nd
 H

is
pa

ni
c 

co
lu

m
ns

, b
ol

df
ac

e 
in

di
ca

te
s 

th
e 

st
at

is
tic

al
 s

ig
ni

fi
ca

nc
e 

of
 th

e 
ef

fe
ct

s 
of

 P
N

D
 d

if
fe

ri
ng

 b
et

w
ee

n 
no

n-
H

is
pa

ni
c 

B
la

ck
 a

nd
 W

hi
te

 r
ac

e 
an

d 
be

tw
ee

n 
H

is
pa

ni
c 

et
hn

ic
ity

 a
nd

 W
hi

te
 r

ac
e.

 D
at

a 
ar

e 
pr

es
en

te
d 

as
 m

ea
n 

pr
ed

ic
te

d 
ut

ili
za

tio
n 

(9
5%

 
C

I)
. M

ul
tiv

ar
ia

bl
e 

ne
ga

tiv
e 

bi
no

m
ia

l r
eg

re
ss

io
n 

m
od

el
s 

w
er

e 
us

ed
 to

 e
st

im
at

e 
th

e 
di

ff
er

en
ce

s 
in

 h
ea

lth
ca

re
 u

til
iz

at
io

n 
as

so
ci

at
ed

 w
ith

 P
N

D
, c

on
tr

ol
lin

g 
fo

r 
ag

e,
 r

ac
e/

et
hn

ic
ity

, a
nd

 c
om

or
bi

di
tie

s.
 I

nt
er

ac
tio

n 
te

rm
s 

be
tw

ee
n 

PN
D

 s
ta

tu
s 

an
d 

ra
ce

/e
th

ni
ci

ty
 c

at
eg

or
ie

s 
w

er
e 

us
ed

 to
 c

al
cu

la
te

 r
ac

e/
et

hn
ic

ity
-s

pe
ci

fi
c 

es
tim

at
es

.

Am J Prev Med. Author manuscript; available in PMC 2023 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Pollack et al. Page 16
PN

D
, p

er
in

at
al

 d
ep

re
ss

io
n.

a If
 a

n 
in

di
vi

du
al

 h
ad

 ≥
2 

in
pa

tie
nt

 c
la

im
s 

an
d 

th
e 

st
ar

t d
at

e 
on

 th
e 

se
co

nd
 c

la
im

 c
am

e 
be

fo
re

 o
r 

w
as

 e
qu

al
 to

 th
e 

en
d 

da
te

 o
n 

th
e 

ea
rl

ie
r 

cl
ai

m
, t

he
n 

th
e 

cl
ai

m
s 

w
er

e 
gr

ou
pe

d 
in

to
 th

e 
sa

m
e 

ad
m

is
si

on
.

b D
if

fe
re

nc
e 

in
 u

til
iz

at
io

n 
fo

r 
th

os
e 

w
ith

 P
N

D
 c

om
pa

re
d 

w
ith

 th
at

 f
or

 th
os

e 
w

ith
ou

t P
N

D
.

c C
la

im
s 

in
cu

rr
ed

 o
n 

th
e 

sa
m

e 
da

y 
w

er
e 

co
un

te
d 

as
 1

 v
is

it.

d N
um

be
r 

of
 w

ee
ks

 o
f 

dr
ug

 th
er

ap
y 

co
ve

re
d 

by
 a

 p
re

sc
ri

pt
io

n.

Am J Prev Med. Author manuscript; available in PMC 2023 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Pollack et al. Page 17

Ta
b

le
 3

.

Su
bs

am
pl

e 
A

na
ly

si
s 

of
 A

dj
us

te
d 

E
st

im
at

es
 o

f 
M

ea
n 

Pr
ed

ic
te

d 
M

ed
ic

al
 E

xp
en

di
tu

re
s 

(2
01

9 
U

.S
. D

ol
la

rs
) 

A
m

on
g 

In
di

vi
du

al
s 

W
ith

 a
nd

 W
ith

ou
t P

N
D

P
re

di
ct

ed
 e

xp
en

di
tu

re
O

ve
ra

ll
N

on
-H

is
pa

ni
c 

W
hi

te
N

on
-H

is
pa

ni
c 

B
la

ck
H

is
pa

ni
c

To
ta

l

 
W

ith
 P

N
D

14
,5

08
 (

14
,2

56
, 1

4,
75

9)
12

,9
31

 (
12

,6
67

, 1
3,

19
5)

15
,0

98
 (

14
,6

71
, 1

5,
52

5)
11

,4
93

 (
10

,6
51

, 1
2,

33
5)

 
W

ith
ou

t P
N

D
9,

43
0 

(9
,3

62
, 9

,4
97

)
9,

02
1 

(8
,9

26
, 9

,1
16

)
9,

68
5 

(9
,5

77
, 9

,7
93

)
8,

82
6 

(8
,6

30
, 9

,0
21

)

 
D

if
fe

re
nc

ea
5,

07
8 

(4
,8

16
, 5

,3
40

)
3,

96
7 

(3
,6

83
, 4

,2
52

)
5,

41
2 

(4
,9

72
, 5

,8
53

)
2,

51
9 

(1
,7

03
, 3

,3
35

)

In
pa

tie
nt

 
W

ith
 P

N
D

6,
37

4 
(6

,2
09

, 6
,5

39
)

5,
16

7 
(5

,0
23

, 5
,3

12
)

6,
58

1 
(6

,3
27

, 6
,8

35
)

4,
81

1 
(4

,3
30

, 5
,2

91
)

 
W

ith
ou

t P
N

D
4,

76
9 

(4
,7

23
, 4

,8
15

)
4,

43
1 

(4
,3

67
, 4

,4
94

)
4,

81
5 

(4
,7

43
, 4

,8
87

)
4,

68
3 

(4
,5

42
, 4

,8
24

)

 
D

if
fe

re
nc

ea
1,

60
5 

(1
,4

33
, 1

,7
77

)
73

7 
(5

80
, 8

95
)

1,
77

9 
(1

,5
13

, 2
,0

45
)

12
4 

(−
36

3,
 6

12
)

O
ut

pa
tie

nt

 
W

ith
 P

N
D

4,
57

1 
(4

,4
84

, 4
,6

58
)

4,
30

5 
(4

,2
05

, 4
,4

05
)

4,
67

1 
(4

,5
21

, 4
,8

22
)

3,
98

0 
(3

,6
47

, 4
,3

13
)

 
W

ith
ou

t P
N

D
2,

81
6 

(2
,7

92
, 2

,8
39

)
2,

82
0 

(2
,7

86
, 2

,8
54

)
2,

81
4 

(2
,7

78
, 2

,8
51

)
2,

68
6 

(2
,6

17
, 2

,7
54

)

 
D

if
fe

re
nc

ea
1,

75
6 

(1
,6

65
, 1

,8
46

)
1,

52
2 

(1
,4

14
, 1

,6
30

)
1,

84
6 

(1
,6

92
, 2

,0
00

)
1,

19
3 

(8
80

, 1
,5

06
)

E
m

er
ge

nc
y 

de
pa

rt
m

en
t

 
W

ith
 P

N
D

1,
80

4 
(1

,7
48

, 1
,8

59
)

1,
47

9 
(1

,4
25

, 1
,5

33
)

2,
25

6 
(2

,1
41

, 2
,3

71
)

1,
45

8 
(1

,2
66

, 1
,6

50
)

 
W

ith
ou

t P
N

D
92

3 
(9

10
, 9

36
)

76
7 

(7
52

, 7
82

)
1,

19
5 

(1
,1

70
, 1

,2
19

)
72

0 
(6

92
, 7

49
)

 
D

if
fe

re
nc

ea
88

1 
(8

24
, 9

38
)

73
8 

(6
80

, 7
96

)
1,

05
0 

(9
34

, 1
,1

65
)

67
2 

(4
95

, 8
49

)

O
ut

pa
tie

nt
 p

ha
rm

ac
eu

tic
al

 
W

ith
 P

N
D

1,
86

2 
(1

,7
21

, 2
,0

04
)

1,
98

7 
(1

,7
97

, 2
,1

77
)

1,
75

0 
(1

,5
19

, 1
,9

82
)

1,
29

9 
(8

56
, 1

,7
41

)

 
W

ith
ou

t P
N

D
90

9 
(8

76
, 9

42
)

97
9 

(9
30

, 1
,0

29
)

88
2 

(8
34

, 9
29

)
66

6 
(5

96
, 7

35
)

 
D

if
fe

re
nc

ea
95

3 
(8

09
, 1

,0
97

)
1,

03
8 

(8
38

, 1
,2

38
)

86
1 

(6
28

, 1
,0

93
)

57
0 

(1
67

, 9
72

)

So
ur

ce
: 2

01
6–

20
19

. I
B

M
 M

ar
ke

tS
ca

n 
M

ul
ti-

St
at

e 
M

ed
ic

ai
d 

D
at

ab
as

e,
 R

es
tr

ic
te

d 
to

 I
nd

iv
id

ua
ls

 W
ith

 F
ee

-f
or

-S
er

vi
ce

 (
N

=
80

,8
56

).

N
ot

e:
 B

ol
df

ac
e 

in
di

ca
te

s 
st

at
is

tic
al

 s
ig

ni
fi

ca
nc

e 
(p

<
0.

05
).

Fo
r 

th
e 

ov
er

al
l c

ol
um

n,
 b

ol
df

ac
e 

in
di

ca
te

s 
st

at
is

tic
al

 s
ig

ni
fi

ca
nc

e 
fo

r 
th

e 
di

ff
er

en
ce

 b
et

w
ee

n 
in

di
vi

du
al

s 
w

ith
 a

nd
 w

ith
ou

t P
N

D
. F

or
 th

e 
no

n-
H

is
pa

ni
c 

B
la

ck
 a

nd
 H

is
pa

ni
c 

co
lu

m
ns

, b
ol

df
ac

e 
in

di
ca

te
s 

th
e 

st
at

is
tic

al
 s

ig
ni

fi
ca

nc
e 

of
 th

e 
ef

fe
ct

s 
of

 P
N

D
 d

if
fe

ri
ng

 b
et

w
ee

n 
no

n-
H

is
pa

ni
c 

B
la

ck
 a

nd
 W

hi
te

 r
ac

e 
an

d 
be

tw
ee

n 
H

is
pa

ni
c 

et
hn

ic
ity

 a
nd

 W
hi

te
 r

ac
e.

 D
at

a 
ar

e 
pr

es
en

te
d 

as
 m

ea
n 

pr
ed

ic
te

d 
ex

pe
nd

itu
re

 (
95

%
 

C
I)

. M
ul

tiv
ar

ia
bl

e 
ge

ne
ra

liz
ed

 li
ne

ar
 m

od
el

s 
w

ith
 lo

g 
lin

k 
an

d 
ga

m
m

a 
di

st
ri

bu
tio

n 
w

er
e 

us
ed

 to
 e

st
im

at
e 

th
e 

di
ff

er
en

ce
s 

in
 m

ed
ic

al
 e

xp
en

di
tu

re
s 

as
so

ci
at

ed
 w

ith
 P

N
D

, c
on

tr
ol

lin
g 

fo
r 

ag
e,

 r
ac

e/
et

hn
ic

ity
, a

nd
 

co
m

or
bi

di
tie

s.
 I

nt
er

ac
tio

n 
te

rm
s 

be
tw

ee
n 

PN
D

 s
ta

tu
s 

an
d 

ra
ce

/e
th

ni
ci

ty
 c

at
eg

or
ie

s 
w

er
e 

us
ed

 to
 c

al
cu

la
te

 r
ac

e/
et

hn
ic

ity
-s

pe
ci

fi
c 

es
tim

at
es

.

PN
D

, p
er

in
at

al
 d

ep
re

ss
io

n.

Am J Prev Med. Author manuscript; available in PMC 2023 June 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Pollack et al. Page 18
a D

if
fe

re
nc

e 
in

 e
xp

en
di

tu
re

s 
fo

r 
th

os
e 

w
ith

 P
N

D
 c

om
pa

re
d 

w
ith

 th
os

e 
w

ith
ou

t P
N

D
.

Am J Prev Med. Author manuscript; available in PMC 2023 June 01.


	Abstract
	INTRODUCTION
	METHODS
	Study Sample
	Measures
	Statistical Analysis

	RESULTS
	DISCUSSION
	Limitations

	CONCLUSIONS
	References
	Figure 1.
	Table 1.
	Table 2.
	Table 3.

