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ORIGINAL ARTICLE

Healthcare resource utilization and costs associated with postpartum depression
among commercially insured households

C. Neill Eppersona, Ming-Yi Huangb, Keziah Cookc, Deepshekhar Guptac, Anita Chawlac, Paul E. Greenbergd and
Adi Eldar-Lissaib

aDepartment of Psychiatry, University of Colorado School of Medicine, Anschutz Medical Campus, Aurora, CO, USA; bHealth Economics
Outcomes Research, Sage Therapeutics, Inc, Cambridge, MA, USA; cAnalysis Group, Menlo Park, CA, USA; dAnalysis Group, Boston, MA, USA

ABSTRACT
Objective: To quantify the economic burden of postpartum depression (PPD) that accrues to commer-
cially insured households in the year following childbirth.
Methods: Administrative claims data from OptumHealth Care Solutions (2009–2016) were used to
identify households that included women identified with PPD per the algorithm and propensity
score–matched comparison households of women who were not identified with PPD or a history of
depression after childbirth. Study outcomes included direct total all-cause medical and pharmaceutical
costs during the first year following childbirth and number of outpatient visits at the household level
stratified by household member.
Results: Households affected by PPD as identified by the algorithm (N¼ 7769) incurred 22% higher
mean total all-cause medical and pharmaceutical spending than unaffected matched controls
(N¼ 41,308) during the first year following childbirth ($36,049 versus $29,448, p< 0.01) and an average
of 16 more outpatient visits than unaffected households (p< .01). Costs accrued by mothers com-
prised the largest share (>50%) of total all-cause spending. Mothers identified with PPD had signifi-
cantly higher annual mean direct total all-cause medical and pharmaceutical spending than their
matched controls without PPD ($19,611 versus $15,410, p< .01), driven primarily by an average of 11
more outpatient visits than unaffected mothers (p< .01).
Conclusions: Households affected by PPD as identified by the algorithm incurred higher mean total
all-cause medical and pharmaceutical spending during the first year following childbirth than did their
matched controls identified without PPD, but not all costs were attributable to maternal treatment for
PPD. These findings contribute to a better understanding of the potential economic burden associated
with PPD and demonstrated costs may extend beyond the mother to members of the household.
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Introduction

Postpartum depression (PPD), a common but underdiag-
nosed medical complication of childbirth1,2, is a serious dis-
order that is characterized by a variety of symptoms that can
include depressed mood, anhedonia, anxiety, irritability, sleep
disturbance, feeling overwhelmed, and thoughts of self-harm
or suicidal ideation3. Timing of depression onset that quali-
fies as a “postpartum episode” and duration of the
“postpartum period” differs greatly among experts and sour-
ces (e.g. onset during pregnancy to up to 4weeks postpar-
tum reported by the Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition [DSM-5]4 to any depressive dis-
order within the first postpartum year reported by the World
Health Organization [WHO])1,5–8. The prevalence estimates
for depression symptoms among women queried between 2

and 9months postpartum were 9.7%-23.5% (average of
13.2%) based on an analysis of the Pregnancy Risk
Assessment Monitoring System (PRAMS) data from 31 sites
by researchers at the Centers for Disease Control (CDC)9.
Additionally, among 16 continuously reporting sites, a small
but statistically significant increase in depression diagnosis
(0.22%) was observed from 2012 to 2018. Notably, these esti-
mates include women who may have experienced depres-
sion before or during pregnancy, but were counted as cases
of PPD due to the presence of depressive symptoms during
this postpartum window. Untreated PPD may have lasting
adverse health consequences for new mothers and their fam-
ilies; in some studies, less than half of the women suffering
from this condition were diagnosed and received treat-
ment10,11. It is estimated, that approximately 3–5% of women
with PPD experience remission of their symptoms, indicating
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nearly 95% of women with PPD are not successfully
treated11. Consequences associated with depression during
the postnatal period (variably defined) include lack of attach-
ment and bonding with the infant2,12,13, significant impair-
ment in maternal function including breastfeeding14,15,
maternal health issues16, increased risk of unintentional
injury for the infant17, emotional and behavioral issues that
emerge or persist during childhood18,19, delays in the child’s
cognitive and language development20, and depressive
symptoms for the partner21–23. Additionally, the presence of
maternal PPD is associated with higher health resource util-
ization and economic burden among children of mothers
with PPD24.

While the individual and familial psychosocial and devel-
opmental consequences of PPD are clear, there is currently
limited information about the economic impact of PPD. A
recent research based on a cost-of-illness model found that
the economic burden of perinatal mood and anxiety disor-
ders in the US was high, with untreated disorders costing
about $14 billion for the 2017 birth cohort from conception
to 5 years postpartum25. While this research combined pub-
lished estimates of direct healthcare costs and indirect soci-
etal costs, it focused only on longer term economic burden
of untreated perinatal mood and anxiety disorders. There
remains little information regarding the economic impact of
treated or untreated PPD on households immediately after
childbirth and during the child’s first year of life when conse-
quences are likely to impact the family and society26,27. A
small prospective cohort study conducted in 2001 in women
initially hospitalized for childbirth in Minnesota and subse-
quently interviewed by phone at weeks 5 and 11 postpartum
found that women with depression incurred 90% higher
health services expenditures than women without
depression28.

The purpose of the current study is to estimate the eco-
nomic burden of PPD that accrued to households in the year
following childbirth. The economic burden is measured by
direct healthcare costs captured by individual-level adminis-
trative claims. The nature of the administrative claims health-
care data allows for evaluation of costs separately for each
household member covered under the same insurance plan.
We hypothesized that households affected by maternal PPD
would have substantially higher spending when compared
to matched, unaffected households. These analyses provide a
detailed picture of the economic burden of illness not only
for the mother affected by PPD but also the burden of illness
borne by the household.

Methods

Study design and data source

This was a retrospective, observational cohort study based
on US administrative claims data from OptumHealth Care
Solutions, Inc. database. The data used in this study are from
de-identified medical and pharmacy insurance claims span-
ning 1 January 2009 to 31 March 2016. The direct healthcare
cost data include information on medical diagnoses and pro-
cedures, payment amounts, pharmaceutical use and costs,

inpatient and outpatient visits, and patient demographics
including age, health status, and size and composition of the
household. Administrative claims are a readily available,
accurate data source which shows payer paid amounts dir-
ectly relevant to a large sample of commercially insured
patients. All analyses were performed with SAS Enterprise
Guide, Version 7.1 (SAS Institute, Cary, NC) and R (R version
3.4.3, RStudio version 1.0.143) was used in the propensity
score matching process. Institutional Review Board approval
to conduct this study was not necessary as this study used
only de-identified administrative insurance claims.

Sample selection and construction

Eligibility criteria were the following: women aged
15–50 years who had a childbirth event (at least one
inpatient medical claim with a diagnosis code or procedure
code for a delivery, excluding stillbirths) during the period of
1 January 2010 through 30 September 2014 (Figure 1); con-
tinuous health plan enrollment for 12months before and
18months after childbirth (Figure 2). In this analysis, a PPD
case identification algorithm was developed based on a com-
bination of International Classification of Diseases, Clinical
Modification, Ninth Revision (ICD-9-CM) diagnosis and pro-
cedure codes, National Drug Codes (NDCs), and Current
Procedural Terminology (CPT) codes associated with depres-
sion and other mood disorders available in administrative
claims records. Specifically, in the 12months following child-
birth, women with any of the following combinations of
claims were identified as having PPD (Figure 3):

� �1 inpatient stay (IP) or �1 emergency department (ED)
visit with a depression, mood, or adjustment disorder
(pre-specified diagnoses)

� �2 distinct outpatient (OP) visits with pre-speci-
fied diagnoses

� �1 OP visit with pre-specified diagnoses and an add-
itional claim with a procedure code for brain stimulation
therapy or psychotherapy

� �1 OP visit with pre-specified diagnoses and an add-
itional distinct OP visit with a diagnostic code for anxiety

� �1 claim with a procedure code for brain stimulation
therapy and a second, distinct OP visit with a diagnostic
code for anxiety

� �1 prescription for an SSRI or SNRI preceded by �1 OP
visit with pre-specified diagnoses or anxiety

Mood and adjustment disorders were included to ensure a
broad range of depressive symptoms were captured in the
identification algorithm, as these may be underreported in
claims databases (see Supplemental Appendix Table 1). Mood
and adjustment disorders have been included in the criteria of
other studies of PPD using administrative claims databases29–31.
SSRI and SNRI prescription claims were used as additional crite-
ria to identify PPD only if preceded by at least 1 OP visit with
depression, mood or adjustment disorder, or anxiety diagnoses
codes, as they are often used as first-line treatment for patients
presenting with depression as a primary symptom32–34.
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Additional antidepressants (TCAs and acyclics) and anxiolytics
were included in estimates of PPD specific costs, but were not
used for case identification (see Supplemental Appendix Table
3). Similar enrollment criteria and the same PPD case identifica-
tion algorithm was used in a recent matched cohort study of
healthcare resource utilization and costs24. Cases of PPD identi-
fied by the algorithm were followed for an additional 6months
after their diagnosis date to collect associated costs, however,
these results are not reported in this study. Notably, women
with depression in the 12months prior to pregnancy or during
pregnancy could be included in the PPD group as women with
a history of depression are at greater risk for developing
PPD35,36. Evidence of bipolar disorder, schizophrenia, schizoaf-
fective disorder, psychosis, other psychosis, or the filling of an
antipsychotic drug prescription before childbirth were grounds
for exclusion as patients with these diagnoses are at elevated
risk for postpartum psychosis, a costlier condition than PPD,
which could bias results.

Requiring continuous health plan enrollment for
12months prior to childbirth reflects standard practice in
claims analyses. Additionally, using 12months prior to child-
birth allows for the analysis to account for a mother’s and
household’s characteristics and health spending beyond just
those recorded during pregnancy and may more accurately
capture annual levels of health spending at the house-
hold level.

Combinations of health resource use that qualified as
identifiers of PPD are shown in Figure 3.

The PPD index date was the date of the first insurance
claim used to identify PPD.

Propensity score matching

To evaluate direct medical spending associated with PPD, a
matched control group was developed. The matching algo-
rithm used to select the matched control group followed an
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At time of delivery, all off the following must be met for the patient:
• ≥ 12 months of continuous enrollment in medical and pharmacy plans following 
each delivery AND 
• ≥ 12 months of continuous enrollment in medical and pharmacy plans preceding 
each delivery AND
• Between 15 and 50 years of age at the time of delivery

E
lig
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ty

Women with ≥ 1 deliveries identified from the OptumHealth Care Solutions, Inc. 
database  (Jan. 2010 to Sep 2014)
• Any woman with a claim for obstetrics care

Identify date of each delivery and count number of unique deliveries (cases). 
• Inpatient deliveries: Claims with hospital stay confirmed with at least 1 delivery 
diagnosis
• Outpatient deliveries: Claims with a delivery diagnosis/procedure code without a 
concurrent hospital stay
• Each woman may have multiple deliveries but deliveries must be separated by 
more than 6 months
• Admit date of the hospital stay (inpatient deliveries) or first delivery diagnosis 
(outpatient deliveries) is used as the delivery date

Deliveries N = 105,484

Excluded stillbrith deliveries:
Deliveries N = 251

Excluded ineligible deliveries:
Deliveries N = 103,891

Women N = 277,089

Deliveries N = 209,626

Deliveries N = 105,735

Exclude deliveries classified as stillbirth:
• If inpatient delivery: exclude cases with a diagnosis for stillbirth during the 
inpatient stay that includes the delivery date
• If outpatient delivery: exclude cases with a diagnosis for stillbirth ≤ 6 months after 
delivery date

Figure 1. Algorithm for identification for live deliveries.
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approach used to measure the societal burden of major
depressive disorder37 and used methodological tools appro-
priate for causal inference38. Related literature also informed
the matching approach39–42.

The eligible prematched control cohort included all
women who gave birth during the study data period
and met the continuous enrollment criteria but did not
include those women who met the criteria for PPD and
those who had been diagnosed with or treated for
depression, anxiety, or adjustment disorders in the year
before childbirth.

To create the matched control cohort, 6-to-1 matching
without replacement was conducted on the basis of a variety
of underlying individual- and household-level characteristics
(Table 1). Exact matches were required for insurance enroll-
ment type (primary vs. secondary holder), the availability of

work-loss data, region, and household composition (partner
and/or infant covered on the same plan). Additionally,
matched controls could differ from mothers in the PPD
cohort in household-level non-mental healthcare spending
by at most 1% of the standard deviation of its log transform-
ation. The propensity score was then used to select “nearest
neighbors” controls from the full set of potential controls for
each woman in the PPD cohort. If 6 or fewer women in the
control group met the matching criteria, then all potential
controls were selected for the control cohort. Women in the
PPD group for whom no match was identified (n¼ 137) were
not included in the final PPD cohort for analysis. Excluded
households differ from included households in that excluded
households experienced exceptionally high non-mental
healthcare spending largely associated with chronic condi-
tions in the year prior to birth.

Figure 2. Study timeline.

≥1 inpatient stay or ≥1 ED visit, depression/mood, or adjustment disorder diagnosis 

OR

≥2 outpatient visits (depression or mood or adjustment disorder) on different claims*

OR

(≥1 outpatient visit with a diagnostic code for depression or mood or adjustment disorder) AND 
(a second, distinct claim with a procedure code for TMS or ECT or psychotherapy) 

OR

(≥1 outpatient visit with a diagnostic code for depression or mood or adjustment disorder) AND 
(a second distinct outpatient visit with a diagnostic code for anxiety)

OR

(≥1 claim with a procedure code for TMS or ECT) AND (a second, distinct outpatient visit with a 
diagnostic code for anxiety)

OR

≥1 prescription for an SSRI or SNRI preceded by ≥1 outpatient visit with a diagnostic code for 
depression or mood or adjustment disorder or anxiety

Figure 3. Postpartum depression qualifying diagnoses and treatment combinations. �As is standard practice, at least two distinct outpatient visits were required
when relying on outpatient visits alone as qualifying criteria. This requirement aims to reduce the potential for misidentifying patients based on the occasional
erroneous inclusions of rule-out diagnoses on outpatient visit claims.
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All medical costs were adjusted for inflation and
expressed in 2016 dollars.

Direct cost estimation

Total healthcare spending for both households affected by
PPD and households not affected by PPD one year post
childbirth was based on total all-cause medical and pharma-
ceutical costs paid by the insurer for the first year
after childbirth.

Other considerations for direct cost estimation were the
following: (1) cost stratification to distinguish direct medical
spending for the care of the mother vs direct costs for the
care of other household members and; (2) all-cause medical
and pharmaceutical spending by month after childbirth and
by month after the PPD index date for affected households
and the control cohort.

Spending directly related to PPD via related diagnoses or
treatments was also investigated. PPD related diagnoses or
treatments, medical services, or pharmacologic therapy are
defined in Supplemental Appendix A. Non-zero PPD-related
medical and pharmaceutical costs were calculated for some
households not affected by PPD because mothers in these
households accrued costs associated with the same PPD-
related diagnoses, medical services, or pharmacologic therapy
but did not have the combination of diagnoses and healthcare
resource use to be identified as having PPD by the algorithm.

Statistical analyses

Descriptive analyses included difference-in-mean estimates
between households affected by PPD and the control cohort
for direct total all-cause healthcare cost and underlying cova-
riates. The underlying framework, specifically the propensity
score–matching algorithm, assumed that, conditioning the
baseline covariates described above, non-PPD–related direct
all-cause medical and pharmaceutical costs for household
affected by PPD and control cohorts are independent of PPD
identification; thus, any difference in outcomes can be attrib-
uted to the identification of PPD.

Results

Baseline characteristics

After the matching process, the resulting sample was com-
prised of 7769 households affected by PPD matched to
41,308 unaffected control households. Baseline characteristics

of mothers before and after matching are given in Table 2.
The average time from childbirth to PPD identification was
approximately 4months. This represents the first time follow-
ing childbirth that the mother is identified as having PPD
based on the established algorithm and may not reflect the
first depression diagnosis ever for the mother. Of the moth-
ers identified with PPD during the first year after childbirth,
50% were identified during the first 3months after childbirth
(Figure 4). Approximately 48% (3704) of mothers identified
as having PPD in the analysis had evidence of depression in
the 12month period prior to childbirth.

Costs and resource use

Household costs
In the first year after delivery, households affected by PPD
experienced 22% higher levels of total all-cause medical and
pharmaceutical insurer spending ($36,049 vs. $29,448 p< .01)
than their matched controls (Figure 5). PPD-related spending
accounted for approximately 21% of the difference in total
all-cause medical and pharmaceutical spending between
households affected by PPD and the control cohort. Medical
spending accounted for approximately 89% of the difference
in total all-cause spending between the two groups; pharma-
ceutical spending comprised the remaining 11%. In part,
higher total costs among households affected by PPD were
driven by more all-cause outpatient visits on average in the
PPD cohort compared with the control cohort 1 year after
delivery (57 vs. 41, p< .01).

Mothers’ costs
Of the individuals within the evaluated households, mothers
had the largest share (>50%) of total all-cause spending.
Similar to the household-level analysis, mothers affected by
PPD incurred higher total all-cause medical and pharmaceut-
ical insurer spending than the matched cohort of mothers
not affected by PPD at 1 year after delivery ($19,611 vs.
$15,410 p< .01) (Figure 5). Approximately 31% of the differ-
ence in total all-cause spending between mothers affected
by PPD and their matched controls was accounted for by
PPD-related medical or pharmaceutical spending.

Mothers affected by PPD had higher levels of total all-cause
spending in each of the 12months following childbirth than
did matched control mothers unaffected by PPD. More than
95% of the costs in the first month are accrued during the first
week after childbirth for mothers affected and unaffected by
PPD and primarily reflect costs associated with delivery.

Table 1. Individual and household characteristics for matching.

Matching characteristic Level of characteristic

Mother Household

Insurance enrollment type, availability of work-loss data, region, household composition (partner and/or infant covered on the same plan) �
Family size, proportion of females, number of adults �
Log-transformed non–mental health spending, 12 months prior to birth �
Baseline health of mother (Charlson Comorbidity Index) �
Method of delivery �
Age of mother at delivery �
Preterm delivery indicator (ICD-9-CM codes: 664.20, 664.21) �
Abbreviation. ICD-9-CM, International Classification of Diseases, 9th edition, Clinical Modification.
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Infants’ costs and other dependent children’s costs
In evaluating the difference in costs borne by infants
(n¼ 6293), the analysis found no statistically significant differ-
ence in average total all-cause medical and pharmaceutical
costs between infants in households affected by PPD and
their matched controls. On average, total all-cause medical
and pharmaceutical costs for infants in households affected
by PPD and the control cohort did not differ significantly over
the first year after delivery ($10,662 vs. $9,461, p¼ .16).

Average per-child total all-cause spending for other
dependent children of mothers affected by PPD was not sig-
nificantly greater than the average per-child spending in the
matched control group ($2243 vs. $1889, p¼ .10).

Partners’ costs
When costs incurred by the partners (n¼ 5280) in house-
holds affected by PPD and the control cohort were
evaluated, there were significant differences in average total
all-cause medical and pharmaceutical insurer spending and
inpatient and outpatient visits during the first year following
childbirth. The average total all-cause costs for partners in
households affected by PPD were $3483, whereas those of
the matched controls was $2663 (p< .01). Approximately
30% higher insurer spending was associated with partners in
households affected by PPD.

Healthcare resource utilization
Households affected by PPD had significantly more out-
patient visits and inpatient days than their matched controls
in the year after delivery. PPD-affected households made an

average of 57 outpatient visits, whereas matched controls
made an average of 41 outpatient visits in the year after
childbirth (p< .01). The average number of inpatients days
during the year after childbirth was 7 for PPD-affected
households and 6 for matched controls (p< .01). Mothers
affected by PPD had an average of 11 more outpatient visits
per year after childbirth than did matched controls.

Discussion

Our study estimated the effect of PPD as identified by the
defined algorithm on healthcare insurer spending, suggest-
ing that households of mothers affected by PPD faced sig-
nificantly higher average health costs than the households
of mothers unaffected by PPD in the first year following
childbirth. Our findings represent a unique contribution to
the evidence base on the burden of PPD since healthcare
costs attributed to PPD have not been previously studied
in a comprehensive manner, especially those that might be
attributed to the partner and other dependent children in
the household. Recent literature has noted that the eco-
nomic burden of perinatal mood and anxiety disorders in
the US was high25, however like other studies24, was lim-
ited to only mother and child economic outcomes.
Including household cost comparisons widens the perspec-
tive of the large economic PPD incurs and will help inform
future cost estimates and analyses. The findings in this
study suggest that the economic burden as measured by
direct healthcare costs associated with PPD extends beyond
mothers. Moreover, the findings from this study also sug-
gest that indirect costs attributable to PPD, in the form of

Table 2. Baseline characteristics before and after matching.

Pre-matched PPD
n¼ 7906

Pre-matched controls
n¼ 65,105

p Valuea Matched PPD
n¼ 7769

Matched
controls n¼ 41,308

p Valuea

Demographics, mean (SE)
Age of mother at delivery 31.2 (0.07) 31.6 (0.02) <.01 31.3 (0.07) 31.5 (0.03) <.01
Charleston Comorbidity Index 0.1 (0.01) 0.1 (0.00) <.01 0.1 (0.00) 0.1 (0.00) .19
Proportion female

in household
0.58 (0.00) 0.57 (0.00) <.01 0.6 (0.00) 0.59 (0.00) .20

Number of adults in household 1.8 (0.00) 1.8 (0.00) <.01 1.8 (0.00) 1.8 (0.00) .63
Number of persons

in household
3.2 (0.02) 3.2 (0.01) .54 3.2 (0.02) 3.2 (0.01) .80

Household costs 12 months
prior to deliveryb

15,108 (354.3) 9590 (86.2) <.01 13,777 (256.48) 13,090 (213.7) .04

Total non–mental health
household costs 12 months
prior to delivery

14,184 (347.1) 9410 (85.2) <.01 12,869 (248.01) 12,833 (211.7) .91

Beneficiary relationship, n (%) <.01 1.00
Beneficiary 3196 (40.4) 26,633 (40.9) 3128 (40.3) 16,632 (40.3)
Spouse 3683 (46.6) 33,193 (51.0) 3650 (47.0) 19,407 (47.0)
Other dependent 1027 (13.0) 5279 (8.1) 991 (12.8) 5269 (12.8)
Delivery type and other

characteristics, n (%)
<.01 .34

Cesarean 1639 (20.7) 12,031 (18.5) 1606 (20.7) 8229 (19.9)
Non-normal 2264 (28.6) 18,158 (27.9) 2201 (28.3) 11,810 (28.6)
Normal 4003 (50.6) 34,916 (53.6) 3962 (51.0) 21,269 (51.5)
Delivery was preterm, n (%) 629 (8.0) 3719 (5.7) <.01 587 (7.6) 2864 (6.9) .07
Has a spouse on plan, n (%) 5344 (67.6) 47,506 (73.0) <.01 5280 (68.0) 28,074 (68.0) 1.00
Has delivered baby on plan,

n (%)
6345 (80.3) 55,692 (85.5) <.01 6293 (81.0) 33,460 (81.0) 1.00

Note: After the matching process, the resulting sample was composed of 7769 households affected by PPD matched to 41,308 unaffected control households.
The average time from childbirth to PPD identification was approximately 4months.
aCluster (on patient) robust t-test applied to age at delivery and prior history; cluster (on patient) robust chi-squared test applied to beneficiary relationship.
bVariable not include in matching, but presented to show that residual difference post-matching are small.
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time spent utilizing the healthcare system, are also
incurred. Differences are concentrated in the number of
outpatient visits reflecting potential productivity costs in
work days lost.

After observable differences in demographic and health
characteristics between households affected by PPD and
those unaffected by PPD were controlled for, we found that
PPD was associated with higher average levels of health

Figure 4. Time from Childbirth to Postpartum Depression Diagnosis or Possible Treatmenta,b. aFrequency and cumulative distribution function (CDF) of number of
weeks to PPD identification for mothers affected by PPD. No diagnoses in the first two weeks following childbirth. PPD identification begins in week 3 following
childbirth. bAny point (week) on the CDF represents the fraction of mothers who have been identified as being affected with PPD by this week following childbirth.
Percentages are out of 7769 mothers identified as being affected with PPD at 1 year following childbirth.
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spending for the mother and the partner in the household.
While other sources of payment namely out-of-pocket costs
are present, the largest share of the costs to the household
are borne by the insurer. Total all-cause and PPD-related
spending for mothers was driven by medical spending rela-
tive to pharmaceutical spending: mothers affected by PPD
had a significantly higher number of outpatient visits than
their controls had.

The increased healthcare costs that accrued after PPD
identification is in part due to increased resource utilization
directly related to PPD (e.g. treatment). Consistent with dif-
ferences in total all-cause medical spending, the analysis also
identified differences in resource use (inpatient days and out-
patient visits) between cohort affected by PPD and control
cohorts for the mother, the mother’s partner, other house-
hold members excluding the infant, and for the household
as a whole. Notably, only 31% of the difference in total all-
cause spending between mothers affected by PPD and their
matched controls was accounted for by PPD-related medical
or pharmaceutical spending, while the remainder was due to
differences in unrelated spending. A recent study found that
51% of spending for mental health treatment following a
PPD diagnosis was on medication only, contrasting our
results that when considering overall healthcare resource
utilization (both mental healthcare and non-mental health-
care) pharmaceutical spending accounted for only 11% of
the difference in spending between PPD households and
unaffected households43. Infant resource use was not signifi-
cantly different between households affected by PPD and
the control cohort. This finding is consistent with mothers
and other household members seeking psychological treat-
ment during follow-up and also seeking further non-mental
healthcare contrasted with the limited need for additional
infant medical services.

There are several limitations of this study. The analysis
relies on accurate reporting of diagnoses and costs, particu-
larly reliable ICD-9-CM diagnosis codes. To the extent that
inaccurate reporting of psychiatric conditions by physicians is
reflected on the claims, there may be some contamination in
the control cohort. Additionally, due to the range of defini-
tions of PPD used in the literature and by health care pro-
viders, households identified as being affected by PPD are
restricted to those identified by the algorithm used in this
analysis. To the extent that this algorithm undercounts
households affected with PPD, the results of the analysis
may underestimate the true differences in health care spend-
ing between households with and without PPD diagnosis.

The analysis is restricted to claims from large self-insured
employers; therefore, it does not reflect the costs associated
with PPD for those women on public insurance or for the
uninsured. The study excludes from the control cohort those
women with pre-existing depression, anxiety, or mood disor-
ders; therefore, differences in spending associated with PPD
also reflect spending associated with psychiatric conditions
that first manifested prior to childbirth. In addition, the ana-
lysis is restricted to family members who were covered by
the same insurance plan as the mothers. To the extent that
other family members are covered by alternative insurance

plans, the analysis will not fully capture the resource use and
costs borne by these individuals.

Lastly, the data do not permit an analysis based on the
severity of PPD. That is, estimates represent the average
treatment effect of PPD on the sample and do not reflect
heterogeneous effects of the severity of PPD on health
spending for the households. Analyses evaluating costs with
more granular PPD-related data (e.g. Edinburgh Postnatal
Depression Scale [EPDS] scores) would give a more complete
picture of health spending for PPD sufferers.

The limitations of the propensity score matching analysis
stem from unobservable attributes that are both correlated
with PPD diagnosis and health spending. If this type of attri-
bute exists, the estimates will be biased; that is, health
spending could be wrongly attributed directly to PPD. As
well as limitations, our study does have several strengths in
its design. The use of administrative claims data from
OptumHealth provides an accurate reflection of the amount
paid by commercial insurers across a large sample of insured
patients. The matched design, applying similar matching cri-
teria used in a recent study24, allowed us to accurately cap-
ture the economic burden of PPD holding other household
factors equal. Additionally, our study included costs beyond
just mental health specific treatment costs.

Conclusions

PPD as identified by the algorithm was associated with
higher average levels of health spending for the mother, the
partner, and other children in the household. In general,
higher total costs among PPD households were driven by
more all-cause outpatient visits. While it is known that PPD
has a substantial humanistic burden on a household26, know-
ledge of the household economic burden was quite limited
beyond costs incurred by the mother. These findings repre-
sent a unique contribution to the evidence base on the bur-
den of PPD by suggesting that the economic burden as
measured by direct healthcare costs associated with PPD
extends beyond mothers.
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