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ABSTRACT

Objective: eHealth interventions have been shown to be effective

in improving anxiety among the general population. Despite the
effectiveness of eHealth interventions for perinatal depression,

a recent review reported mixed results for perinatal anxiety. The
review, however, was not focused on anxiety, and studies with
various designs were included. The aim of this systematic review is to
summarize the evidence specific to anxiety and to conduct a meta-
analysis to examine the effectiveness of eHealth interventions in
reducing perinatal anxiety.

Data Sources: MEDLINE, CINAHL, EMBASE, and PsycINFO were
searched beginning with the date that the databases were available
through March 2018 using keywords such as perinatal period, web-
based interventions, and anxiety.

Study Selection: Randomized controlled trials that were conducted
during the perinatal period, examined the effectiveness of an
eHealth mental health intervention, measured anxiety symptoms
or disorders as a primary or secondary outcome, provided data on
anxiety levels both pre-intervention and post-intervention, had a
comparison group, and were published in English were included. A
total of 770 articles were retrieved, and the full texts of 64 articles
were reviewed. Five studies met the inclusion criteria, 4 of which
fulfilled the quality criteria and were included in the meta-analysis.

Data Extraction: Data were extracted using a data extraction form
developed for this study. The Cochrane Collaboration’s Review
Manager software was used to conduct the meta-analysis.

Results: The test for heterogeneity (/2= 0%; P=.80) suggested

a homogeneous sample. The meta-analysis for the total effect
size showed that at post-intervention, the eHealth group had
significantly lower anxiety scores than the control group, with a
standardized mean difference of —-0.41 (95% Cl, —0.71 to —-0.11;
P=.007).

Conclusions: eHealth interventions are promising in improving
perinatal anxiety. The content of these interventions should account
for common comorbid mental health conditions during the perinatal
period and provide opportunities to tailor further treatment if
necessary.
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A nxiety is a prevalent mental health problem during
the perinatal period. The rates of anxiety disorders
and symptoms, respectively, are 15% and 23% during
pregnancy and 9% and 15% during the postpartum
period."? Perinatal anxiety has been linked to various
adverse maternal and child outcomes, including
antenatal alcohol consumption® and smoking,*®
low birth weight and preterm birth,%® postpartum
depression,” ! and poor cognitive, behavioral, and
psychomotor development and mental health problems
in children.>!>-1¢ Per health economic evaluations,
perinatal mental health problems carry immense cost
to the health care system and society, of which 72% is
related to adverse child outcomes.!”

Nonpharmacologic interventions such as cognitive-
behavioral therapy (CBT) have been shown to be effective
in managing perinatal anxiety'®!° and are recommended
for pregnant and breastfeeding women with mild to
moderate conditions.?’~>> However, perinatal mental
health issues in practice often remain underdiagnosed
and untreated for various reasons. In particular, the lack
of care pathways and accessible treatment following a
positive screening has been reported as a critical barrier
hindering care providers’ engagement in the screening
process and contributing to their skepticism toward
the usefulness of screening.>2® Women also report a
number of barriers in seeking treatment, including time
constraints, childcare issues, stigma, and uncertainty
regarding the availability of support.?6-2

eHealth interventions, defined as digital applications
to facilitate the delivery of health care,’® can address a
number of these barriers by providing accessible and
timely treatment, being cost-effective and convenient,
reaching a wider population in need, and providing
options for those who prefer less anonymous approaches
for mental health treatment.’!*? eHealth interventions
can also reduce the burden on traditional clinics and
optimize the utilization of health care resources.*?

The effectiveness of eHealth interventions has been
reported for the treatment of a variety of mental health
conditions among various populations,®*** and eHealth
interventions have been shown to be as effective as face-
to-face therapy.’>3*3° Evidence of the effectiveness of
eHealth interventions during the perinatal period is
emerging. Two recently published reviews*>*” showed
that eHealth interventions might be promising for
the management of perinatal mental health issues,
particularly depression and grief. While both reviews
were mainly focused on depression, Ashford et al®®
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B eHealth interventions have been shown to be effective
in improving anxiety among the general population;
however, mixed results were reported for perinatal
anxiety.

B This meta-analysis showed that eHealth interventions are
promising in improving perinatal anxiety.

B Strictly focused eHealth program content on a specific
mental health condition might disregard comorbid
conditions. Given the prevalence and comorbidity of
depression and anxiety, the content of eHealth mental
health programs should cover both conditions.

reported a brief synthesis on the effectiveness of eHealth
interventions for perinatal anxiety. They reported that
despite the effectiveness of eHealth interventions for
perinatal depression, the evidence for anxiety is mixed,
and, predominantly, no significant impact is evident. This
finding contrasts with the findings of meta-analyses among
general populations®**3-% that have shown medium to
large effect sizes of eHealth interventions for the treatment
of anxiety. This inconsistency between findings for the
general population and findings for the perinatal population
might be partly due to the review methods and selection
of studies based on criteria nonspecific to anxiety and to
the inclusion of studies with various designs. Despite
comorbidity, anxiety is a concept that is distinct from
depression. In this systematic review focused on anxiety,
we aimed to summarize the evidence on this topic, conduct
a meta-analysis to determine the pooled effect of eHealth
interventions on improving perinatal anxiety, and provide
insights to aid in understanding the reported discrepancies
in the literature.

METHODS

Search Strategy

To identify relevant studies, the following electronic
databases were searched, beginning with the date that each
database was available through March 2018: MEDLINE,
CINAHL, EMBASE, and PsycINFO. Table 1 depicts the
details of the search strategies for each database. The
reference lists of the included studies were also searched for
additional relevant articles. We did not attempt to retrieve
gray literature. This was a systematic review; thus, an
institutional ethics board approval was not required.

Criteria for Study Inclusion

We included randomized controlled trials (RCTs) with
the following characteristics: (1) were conducted during the
perinatal period; (2) examined the effectiveness of an eHealth
mental health intervention delivered via computer software,
online websites, or mobile applications; (3) measured anxiety
symptoms or disorders as a primary or secondary outcome;
(4) provided data on anxiety levels both pre-intervention and
post-intervention; (5) had a comparison group; and (6) were
published in English.

Data Extraction and Analysis

Data were extracted using a data extraction form
that included information about the study aim, location,
publication year, sample size, participant characteristics,
eHealth intervention, main and secondary mental health
outcomes, and user experience (when available). We used
the Cochrane Collaboration’s Review Manager software
version 5.3% to summarize the data and conduct the meta-
analysis. Heterogeneity was assessed using the reported I?
values in the Cochrane Collaboration Review Manager
software. We compared postintervention anxiety levels
between the intervention and control groups and calculated
standardized mean differences (SMDs) and 95% confidence
intervals (ClIs).

Quality Appraisal

The quality of the included studies was evaluated
independently by 2 reviewers using the Scottish
Intercollegiate Guidelines Network (SIGN) methodology
checklist for RCTs.** Disagreements were resolved through
discussion. The risk of bias was assessed using the Cochrane
Risk of Bias Tool in Review Manager. In the assessment of the
risk of bias, the nature of the intervention made the blinding
of participants nearly impossible; thus, we evaluated this
item based on the blinding of the personnel.

RESULTS

A total of 770 articles were initially identified through
the literature searches. After removal of duplicates, the
titles and abstracts of potential articles were screened for
eligibility by 2 reviewers independently. The full texts of 64
articles were retrieved for further assessment, of which 5
studies met the inclusion criteria and were included in the
review. The search process and reasons for exclusions at each
stage are reported in Figure 1. Among the included studies,
3 interventions were based on CBT*"*3 and 2 were based
on behavioral activation treatment (BAT).***> Depression
was the primary outcome in 4 studies, and 1 study identified
various outcomes as the main outcome, including stress,
anxiety and program satisfaction. Two studies included
pregnant participants, and 3 studies included postpartum
participants (Table 2).

Quality Appraisal

Overall, 4 of the 5 included studies had high or acceptable
quality based on the criteria listed in the SIGN methodology
checklist for RCTs*’ and had a low risk of bias in most
criteria defined in the Cochrane Risk of Bias Tool. The main
risk of bias included the blinding of outcome assessment
(detection bias). The report by Scherer et al** did not provide
sufficient information to determine the risk of bias in several
areas, specifically for the randomization process, allocation
concealment, and blinding of personnel and outcome
measures. The risk of attrition bias was also high because
of high dropout numbers. Another weakness included not
having a “real” control group. The control group in this study
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Table 1. Details of Search Strategy for Each Database

Database Search Terms
MEDLINE (online or computer* or m?health or web?based or mobile app* or mobile?health or tele?health).mp. [mp =title, abstract, original title, name of
substance word, subject heading word, keyword heading word, protocol
supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms]
(self?help or self?care or self’management or e?health or intervention* or web*).mp.[mp =title, abstract, original title, name of substance word,
subject
heading word, keyword heading word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier,
synonyms]
software/ or mobile applications/ or software design/ or software validation/ or user-computer interface/ or video games/ or web browser/
Therapy, Computer-Assisted/ Online Systems/
internet/ or blogging/ or social media/ or computers/ Telemedicine/
AND
self care/ or self administration/ or self medication/ Self-Help Groups/
exp Psychotherapy/
exp behavior therapy/ or cognitive therapy/ or “acceptance and commitment therapy”/ or mindfulness/ or relaxation therapy/
AND
(“generalized anxiety disorder*” or “GAD" or “PTSD").mp. [mp =title, abstract, original title, name of substance word, subject heading word,
keyword heading word, protocol supplementary concept word, rare disease supplementary concept word, unique identifier, synonyms]
“trauma and stressor related disorders”/ or adjustment disorders/ or stress disorders, traumatic/ or psychological trauma/ or stress disorders,
post-traumatic/ or stress disorders, traumatic, acute/ fear/ or panic/
exp anxiety disorders/ or panic disorder/ or phobic disorders/ or phobia, social/ exp Anxiety/
AND
peripartum period/ or postpartum period/ perinatal care/ or postnatal care/ or prenatal care/ Obstetrics/
exp Pregnancy Complications/
exp pregnancy/ or exp pregnancy outcome/
EMBASE  (postpartum or post-partum or antenatal or prenatal).mp. [mp =title, abstract, heading word, drug trade name, original title, device
manufacturer, drug manufacturer, device trade name, keyword, floating subheading word]
puerperium/ or exp postnatal care/
exp prenatal care/ or prenatal diagnosis/ or prenatal screening/ or prenatal development/
exp perinatal period/ or exp perinatal stress/
exp named groups by pregnancy/ or multigravida/ or multipara/ or nulligravida/ or nullipara/ or pregnant woman/ or primigravida/ or
primipara/
exp pregnancy/ or exp adolescent pregnancy/ or exp first trimester pregnancy/ or exp mother fetus relationship/ or exp multiple pregnancy/ or
exp second trimester pregnancy/ or exp third trimester pregnancy/ or exp unplanned pregnancy/ or exp unwanted pregnancy/
AND GAD.mp.
exp generalized anxiety disorder/ exp panic/
exp phobia/ or exp neophobia/ or exp social phobia/ exp fear/
exp anxiety/ or exp anxiety assessment/ or exp anxiety disorder/ or exp anxiety neurosis/ or exp anxiety sensitivity index/
AND
exp psychotherapy/ cognitive behavioral therapy/
cognitive therapy/ or “acceptance and commitment therapy”/ or cognitive remediation therapy/
behavior therapy/
self-care/ or self-care agency/ or self-medication/ self-help/ or self-help device/
AND
mobile application/ or mobile phone/ or smartphone/
(e?health or computer?based or web?based or intervention* or web*).mp. [mp =title, abstract, heading word, drug trade name, original title,
device
manufacturer, drug manufacturer, device trade name, keyword, floating subheading word] exp telediagnosis/ or exp telehealth/ or exp
telemedicine/
computer/ or human computer interaction/ or computer assisted drug therapy/ or computer assisted therapy/ or computer assisted diagnosis/
Internet/ or online system/
CINAHL  (MH“Self-Care+")

(MH “Psychotherapy+") OR (MH “Psychotherapy, Brief”) OR (MH “Psychotherapy, Group+")

(MH “Behavior Therapy+") OR (MH “Behavior Modification+")

(MH “Cognitive Therapy+") OR (MH “Cognitive Therapy (lowa NIC)+") (MH “User-Computer Interface+") OR (MH “Software+")

(MH “Website Development”) OR (MH “World Wide Web Applications+") OR (MH “World Wide Web+")

“postpartum” OR “postpartum” OR “antenatal” OR “prenatal”

MH “Postpartum Psychosis”) OR (MH “Postnatal Period+") OR (MH “Pregnancy Complications, Psychiatric+")

MH “Obstetrics”) OR (MH “Delivery, Obstetric+") OR (MH “Obstetric Patients”) OR (MH “Obstetric Care+") OR (MH “Obstetric Service”) OR
(MH “Pregnancy Outcomes”) OR (MH “Perinatology”) OR (MH “Postnatal Care+") OR

(MH “Prenatal Care”) OR (MH “Perinatal Care”)

(MH “Pregnancy+") OR (MH “Childbirth+") OR (MH “Labor+") OR (MH “Pregnancy, Multiple+") OR (MH “Pregnancy Trimesters+") OR (MH
“Pregnancy, High Risk”)

OR (MH “Pregnancy, Unplanned”) OR (MH “Pregnancy, Unwanted"”) (MH “Expectant Mothers”) OR “pregnant” (MH “Panic Disorder”)
OR (“panic attack*”)

(MH “Anxiety Disorders+") OR (MH “Generalized Anxiety Disorder”) OR (MH “Phobic Disorders+") OR (“phobia*") OR (“GAD")

(MH “Anxiety+") OR (MH “Fear+")

(MH “Support Groups+") OR “self-help” OR “self-help” (MH “Mobile Applications”)

(MH “Therapy, Computer Assisted+") OR “computer”

(

(

(

(
(

MH “Internet+") OR (MH “Social Media”) OR (MH “Social Networking")
MH “Videoconferencing+") OR (MH “Wireless Communications”) OR
MH “Telemedicine+") OR (MH “Telenursing”) OR (MH “Telepsychiatry”) OR

(continued)
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Table 1 (continued).

Database

Search Terms

PsycINFO

(MH “Cellular Phone+") OR (MH “Telecommunications+") OR (MH “Electronic Bulletin Boards”) OR (MH “Electronic Mail")
(MH “Online Services”) OR (MH “Informatics+”) OR (MH “Health Informatics+”) OR (MH “Telecommunications+") OR (MH “Telehealth+")
OR (MH “Wireless Communications”)

DE “Relaxation Therapy” DE “Psychotherapy”

DE “Cognitive Behavior Therapy” OR DE “Cognitive Therapy” OR DE “Behavior Therapy”

DE “Self-Care Skills”

DE “Self-Help Techniques” OR DE “Support Groups” OR DE “Self-Management” OR DE “Self- Regulated Learning”

“GAD" OR"PTSD"

DE “Phobias” OR DE “Fear” OR DE “Panic Disorder” OR DE “Panic” OR DE “Panic Attack”

DE “Anxiety Disorders” OR DE “Generalized Anxiety Disorder” OR DE

“Panic Disorder” OR DE “Phobias” OR DE “Posttraumatic Stress Disorder” OR DE “Anxiety” OR DE “Anxiety Management”

DE “Childbirth Training” OR DE “Prenatal Care” OR DE “Prenatal Development” OR DE “Prenatal Developmental Stages” OR DE “Prenatal Diagnosis”

DE “Perinatal Period” OR DE “Neonatal Period” OR DE “Antepartum Period” OR DE “Postnatal Period”

DE “Adolescent Pregnancy” OR DE “Pregnancy Outcomes” OR DE “Caesarean Birth” OR DE “Natural Childbirth” OR DE “Premature Birth” OR DE
“Birth Injuries” OR DE “Birth Trauma” OR DE “Labor (Childbirth)” OR DE “Birth” OR DE “Pregnancy” OR DE “Obstetrics”“ehealth” OR “computer-

based” OR “web-based”

DE “Cellular Phones” OR DE “Computer Applications” OR DE “Computers”
DE “Information Dissemination” OR DE “Electronic Communication” OR DE “Internet” OR DE “Websites” OR DE “Computer Mediated

Communication” OR“Web*”

DE “Computer Applications” OR DE “Computer Assisted Diagnosis” OR DE “Computer Assisted Testing” OR DE “Computer Assisted Therapy”
DE “Online Social Networks” OR DE “Social Media” OR DE “Network Therapy” OR DE “Social Networks” OR DE “Online Community”

DE “Online Therapy” OR DE “Online Experiments”
DE “Telemedicine”

also received an intervention that included internet-based
exercises (6 modules) such as sudoku, riddles, and writing
stories. As the authors noted, the inclusion of a wait-list
control group in the study design rather than a control group
with the intervention would have provided more robust
information about the effectiveness of the intervention.
Given these limitations, we did not include this study in the
meta-analysis (Figure 2).

Meta-Analysis

Four studies were included in the meta-analysis.
Various scales were used to measure anxiety, including the
Generalized Anxiety Disorder Scale with 7 items (GAD-
7)44 and the Depression Anxiety Stress Scales with 21
items.**> Given variations in the measurement of anxiety
(Table 3), random effects models were computed using
Review Manager.>>* A test for heterogeneity was conducted
to determine the suitability of performing a meta-analysis
and calculating a pooled estimate of effect size. The test for
heterogeneity (I?=0%; P=.80) suggested a homogeneous
sample. The meta-analysis for the overall effect size showed
that the intervention group had significantly lower anxiety
scores than the control group post-intervention, with an
SMD of -0.41 (95% CI, —0.71 to —0.11; P=.007) (Figure 3).

41,42,44,45

Depression

Forsell et al*? reported that the intervention group had
significantly lower depression scores postintervention than
the control group, as measured with the Montgomery-
Asberg Depression Rating Scale Self-Report Version, and
that compared with the control group, more women in the
intervention group no longer met the diagnostic criteria
for depression (63% vs 12%). Milgrom et al*! also reported
that, compared to the control group, fewer women in the
intervention group met the clinical diagnostic criteria for

depression at the 12-week assessment (79% vs 18%, P=.001).
Similarly, in the study by Pugh et al,* more women in the
intervention group compared to those in the control group
were classified as recovered on the Edinburgh Postnatal
Depression Scale (62% vs 38%, P=.08). O’Mahen et al** also
reported a large effect size for BAT in reducing depression
for the women who received intervention.

User Experience

The included studies evaluated several aspects of user
experience, including program satisfaction, perception of the
program, and utilization and adherence. Overall, program
satisfaction was high, and perceptions of the program were
positive.*"* Pugh et al*® found that 80% of their participants
reported enjoying the program and communicating with
their coach. Utilization and adherence to the program varied
among studies. Some participants in the study by Forsell et
al*? reported feeling stressed about not keeping up with the
treatment modules.*? Table 2 depicts the assessment of user
experience in each included study.

DISCUSSION

This review of the available literature on the effectiveness
of eHealth mental health interventions for perinatal
anxiety showed significant improvements following these
interventions. A recent synthesis*® showed mixed results for
the effectiveness of eHealth interventions in which anxiety
symptom reduction was greater in the intervention group
in half of the studies and symptom reduction was greater in
the control group in half of the studies. In this meta-analysis
of RCTs, we found a significant reduction in anxiety scores
following an eHealth intervention, with a medium effect size
(SMD =-0.41; 95% CI, —-0.71 to —0.11; P=.007). The SMD
is widely used, and its values of 0.2, 0.5, and 0.8 correspond
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Figure 1. Flow Diagram of Article Collection Throughout the Systematic Review

Additional articles identified
through reference searches
(2)

EE— Excluded duplicates (146)

Records excluded (560)

- Irrelevant to perinatal anxiety (36)

- Conference abstracts (65)
- Not a primary study (157)

- Not online based interventions (128)

\ 4

- Related to perinatal anxiety,

did not discuss an intervention (85)
- Could not be found online (27)
- Not published in English (21)

Full-text articles excluded with
reasons (59)

- Case report (1)
- Related to child loss (1)

- Review (1)

- Protocol (6)

- Conference abstract (8)

- Not computer or web-based (32)

> Qualitative studies (3)

- No intervention measured (2)

- Did not measure anxiety as an
outcome (1)

- Anxiety pre/post data not
provided (2)

-NotanRCTn=2

A 4

Excluded for quality considerations
Q)]

()
c Records identified through
'% database searches (MEDLINE,
& CINAHL, EMBASE & PsycINFO)
2 (768)
[}
i)
—
v A
Total number of records identified
( \ (770)
o
=
c
3
5-{ \ 4
Records screened (624)
—
()
A\ 4
Full-text articles assessed for eligibility
2 (64)
el
2
w
—
o
y
| Studies included in systematic review (5) |
o]
7}
E
S y
= | Studies included in meta-analysis (4) |
-/

Abbreviation: RCT=randomized controlled trial.

to small, medium, and large effects, respectively.*’ This
medium effect size is considerable given that the content
of interventions in the included studies focused little on
anxiety. For example, in the study by Forsell et al,*? treatment
modules mainly covered depression. Several modules,
including the module specific to anxiety and worry, were
identified as “extra” by the developer, and only 9% of patients
completed the module specific to anxiety and worry.** In the
study by O'Mahen et al,** eHealth treatment included a core
module and 6 optional modules. The module on anxiety was
optional, and women were expected to choose 2 optional
modules from a list of 6.* The content of interventions
was mainly focused on depression, and all studies reported
a large effect size for eHealth in reducing depression. It is

possible that interventions with content more specific to
anxiety may result in larger effect sizes. Studies are needed
to examine this possibility.

A trend of within-group anxiety reduction was evident
for both the intervention and control groups over the course
of treatment. For example, decreases in both depression and
anxiety scores were reported for both groups in the study
by Forsell et al.*> Given this parallel reduction, despite
significant within-group reductions in the GAD-7 score in
the intervention group, between-group comparisons with
the control group showed no significant changes. There
are several possible explanations for the anxiety reduction
among the control group participants. First, anxiety often
diminishes as pregnancy progresses.*® Similar reductions

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2019 Copyright Physicians Postgraduate Press, Inc.

J Clin Psychiatry 80:1, January/February 2019

PSYCHIATRIST.COM [E e5



Bayrampour et al

"PISIASY HOYS—AI0JUSAU| DU BUINIOM =HS-| YA ‘[BNSN SB JudWieal} = NyL ‘41euuonsand
2duel||y Adessyl =DV.L ‘AFNSJ 404 MIIAISIU| [BDIUID PRINIDNIIS = AI-AIDS ‘SI9PI0SI | SIXY ST 40§ MIIAISIU| [BI1Ul]D PRINIdNIIS = |-[DS ‘Uolssaidap wniedisod = gdd ‘UoIsIap 1oday-J|9s-9|eds Buney uolssaidag
Bi1aqsy-A1owobluo| =S-SYAVIN ‘9]eds uolssaidaq [ereulsod ybinquipg=sQad3 ‘@41euuoisanp uolideysiies jusi|d wal-g=g8-ps) ‘Adesayy |eioineyag-aaiiubod = | ) ‘Adeiayy uolieAlde |eioineyaq = | g :suoljeinaiqqy

‘sisAjeue

-e)aW 3y} Ul papn|dul Jou sem snyy pue [esiesdde Ajijenb ay) uo Mo, pajel ¢, je 19 1219YdS Ag APN1s ay) ‘MaIAI D1JeWISAS B3 Ul PAPN[DUI 819M PUE BLISYLD UOISN|DUl 19W 3]qe) SIY} Ul PaqSap SaIpnis G e yBnoy|y,

buuiesy
-ur-sibojoydAsd
10 3s160joydAsd e
yum sabueydxs

uoreysab syaem zg-gl
suoIssas 9 ‘Adesay)
juswabeuew ssalys

SOSIDIoXa

(2Un0dIU URY} JBY3O) SI9PIOSIP

9sNqe 9dULISYNS JO ‘SADUIPU)

|epidIns ‘sisoydAsd ‘Aoueubaid
ysu-ybiy e Inoyum Joge| widiaid sey

pueszIMS
¢ (9100)

Mo 4S-IYM 8-05D auljuo Jejnbay |eiolA_YDqQ SAINUBOD  UOIdRAISIP BUIUQ 85=N |e 13 Ja19YdS
Add [e31ul]> pue [es1ulpgns sey
aA1deUl ‘JUS3UI SPIDINS JUSAIND OU ‘ISPIOSIP
pauIpo 219m syuedidipied Jejodiq o ssauj|i [eauaw d130ydAsd
-alleuuonsanp QY1 Ji s|jed juasaid Jo 3sed ou ‘Yyuow ised 1oy
OVl pue uoloejsijes auoydajay/s|lew-a UoI31edIPAW 3|qe)S/0U UO ‘JUsWIeal)
aJleuuonssnd JusWIeaI] 3y} K@M papinoid AdesayoydAsd juaiind ou ‘sqqd3
foueydadxy wouy paydepe S]UaPNIS [RI0ID0P wnedysod 9Yl U0 Q| 2 31025 SOd] ‘abe gl 2 epeue)
3|qeydaddy /Anaipaid sy ‘suonsanb om| ABojoydAsd [estui)d 5U0ISs35 9 '1v'g Isijpem 6€=N  '(9107) 239 ybng
SUOISS9S
poddns suoydajey poddns suoydajey 13pJ0sIp dAIssaidap Jofew
pue ‘pa1a|dwod 3M/SINUIW 0E-0T sey ‘sisoydAsd Jo asnge aduelsqns wopbury
S9|NPOW ‘PAMaIA papiroid siaxiom wned)sod snoiAald ou ‘g | < 21035 Q43 ‘9be gL < pauun 4, (r107)
ybIH S3INpoW Jo s1aquinN yj|esy |eyusw paules| SuoISsas 71 ‘1vg nvL 65=N |e 13 USYe,0
pspusype (p3ysnes (NI-QIDS) uoissaidap
suolssas weiboid Kidn=y Joujw/ofew sey ‘wiiey-J[as Jo
JO Jaquinu pue ‘payysies e e 2ouepinb s3ybnoy) ou ‘Juswiieal) uolssaidap eljesisny
9}ISQaOM dY3 0} SYISIA jou=1) 3eds |ed1ul)> papiaoid wnyied)sod JULIND OU ‘€71 | 9103S §d] ‘@be gL = 1+ (9102)
ybIiH o uoneinp puessquiny uITul0d-4  JouU SaYdeOd paulel] SUoISS3S 9 ‘19D nvL =N 1e 33 woubp
sysidesayy Aq yuads
awi pue ‘pajajdwiod S)99M ¢ 15| 4o} asop Juessaidapnue
pue passadde 9]geIS/0U U0 ‘3pIINS JO YSI MO|
S9|NPOW JO Jaquinu a|npow pajwagns /OU 1 ‘S-SYQVIN UO GE-G | 910DS
9y} ‘1sidesayy sy 0} 9|eds 01Deqpasy ‘(I-a1Ds) uoissaidap Jofew sey
Juds sabessaw ‘suibo| Aupqipaln auljuo papinoid uoesab syaam gz-zl ‘Jueubaid syeam gz—0| ‘9be 8| 2 uspamg
ajqedaddy  joJaqwinu ‘uads awil juswieal| 8-05D  1isidesay) pauleli-1gd $U0ISSas 0| ‘18D nvL LE=N  7,/(£107) [213 |[95104
Anjenp Apnis uonezi|inn weiboid INoqy uonoeysies yoddns 3sidesay Buiwi) pue |o)uo0d) elI3)1I) uoisnpu| pue az|§ sjdwes uonedxo7 ‘Apnis
pue aduaIvypy uondadiag 2dA] uonuaniau|

<BH3}LID uoisn|du| buiaaly saIpnis Jo sdnsIddeIRY) 7 d|qeL

Postgraduate Press, Inc.
J Clin Psychiatry 80:1, January/February 2019

icians

@psychiatrist.com. ¢ © 2019 Copyright Phys

Issions

tact perm

.

Issions, con

For reprints or perm
e6 @ PSYCHIATRISTCOM



Figure 2. Assessment of Risk of Bias in Included Studies

Forsell et al*2

Milgrom et al4!

. . Blinding of outcome assessment (detection bias)

~

O'Mahen et al**

. . . . Allocation concealment (selection bias)
-~ . . . . Blinding of participants and personnel (performance bias)

. . . . Random sequence generation (selection bias)

Pugh et al*®

o
. . . . . Incomplete outcome data (attrition bias)

Scherer et al*3 ?

-~

. . . . . Selective reporting (reporting bias)
. . . . . Other bias

Symbols: +=low risk, —=high risk, ?=unclear risk.

Table 3. Assessment of Anxiety in Studies Meeting Inclusion Criteria®
Mean (SD) Pre-Score;n  Mean (SD) Post-Score; n

Measure Study

GAD-7 Forsell et al, 201742 1:11.6 (4.5); n=21 :7.2(4.1):;n=20
C:13.1(5.7);n=18 C:10.1(5.3);n=17
O'Mahen etal, 2014*  1:13.9(3.82); n=41 1:8.71(4.61);n=31
C:14.12 (4.78);n=42 C:11.29(5.29);n=28
DASS-21  Milgrometal, 201547 1:9(7);n=21 1:4.2 (5.5);n=21
C:6.7(5.3);n=22 C:54(3);n=22
Pugh et al, 2016% 1: 13.04 (8.49); n=23 1:6.1(6.16);n=19

(:9.04 (8.22);n=22

1:48.32(10.22); n=31
C:48.59(11.93);n=27

1:43.48 (10.34); n=31 1:37.1(8.81); n=31
C:4137(11.41);n=27  C:37.91(7.95);n=27

2Although all 5 studies described in this table met inclusion criteria and were included
in the systematic review, the study by Scherer et al*? rated “low” on the quality
appraisal and thus was not included in the meta-analysis.

Abbreviations: C=control group, DASS-21=Depression Anxiety Stress Scales with
21 items, GAD-7 = Generalized Anxiety Disorder Scale with 7 items, | =intervention
group, STAI=State-Trait Anxiety Inventory.

C:7.62(6.74);n=20

1:38.62 (9.44); n=31
C:39.52(8.61);n=27

STAI-S Scherer et al, 20164

STAIT Scherer et al, 2016

in worries about the baby’s health from early pregnancy to the
postpartum period have also been reported.*’ Forsell et al*? suggested
that the regular maternity care in their study might have positively
influenced mental health and anxiety reduction in the control
group. A decrease in anxiety scores can also be attributed to help-
seeking among members of the control groups after they underwent
initial screening and realized that they had mental health problems.
Forsell et al*? reported that 40% of women in the treatment-as-usual
(TAU) group initiated some form of counseling over the course of
the intervention. Similarly, Milgrom et al*! reported that 81% of the

eHealth Interventions for Perinatal Anxiety

TAU group reached out to ebtain various types of
support, including seeking advice from a general
practitioner or nurse and taking medications.
Despite reductions in anxiety scores among both
the control and intervention groups, the meta-
analysis showed significant differences in anxiety
scores post-intervention, with greater reductions
in the eHealth intervention group.

One of the strengths of eHealth interventions
is being highly structured, which can increase
treatment fidelity and decrease therapist drift
(deviation from the treatment manual) compared
to traditional treatments.*> However, this fixed
approach may also be a limitation, as it does not
offer treatment adaptation based on interactions
between the therapist and patient and on the ongoing
needs of a patient. O’Mahen et al** reported that
while the eHealth intervention reduced depression,
they observed only a trend toward improvement
in maternal perceived support. In their study,
changes in maternal self-reported bonding with
the infant also remained nonsignificant after the
intervention.** Similarly, Milgrom et al*! reported
a 4-fold improvement in the rates of depression
remission, but no improvements were observed in
anxiety or in the quality of partner relationships.
This finding highlights the significance of program
content and suggests that close attention should
be devoted particularly to comorbid conditions
when the intervention is focused on a certain
mental health condition. O'Mahen et al* reported
that in their study, some women struggled with
posttraumatic stress disorder and grief in addition
to depression, and some initiated new treatments
outside of the eHealth intervention to treat their
comorbid conditions. As these authors noted,
eHealth treatments can be a “starting point” for
further treatment. eHealth treatments focused
on specific conditions should offer tools/venues
to facilitate addressing common comorbid
conditions.** Strictly focused eHealth program
content on a specific mental health condition
might disregard comorbid conditions. Given the
prevalence and comorbidity of depression and
anxiety,”® the content of eHealth interventions
for perinatal mental health should cover both
depression and anxiety.

eHealth interventions were deemed to be
acceptable,*'*? and program satisfaction was
good and similar to that reported in the general
population treated with eHealth.*?> Adherence to
eHealth treatment was affected by socioeconomic
status (SES). For example, O’'Mahen et al** found
that women were more likely to complete more
modules if they had a higher income, were on
maternity leave or not working, had higher
perceived social support, and had better social and
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Figure 3. Forest Plot of Standardized Mean Differences Between Intervention and Control Groups

Intervention Control Standard Mean Difference Standard Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl|
Forsell et al*? 7.2 4.1 20 10.1 5.3 17 20.2% -0.61[-1.27 to 0.06] r
O'Mahen et al* 8.71 461 31 11.29 5.29 28 32.8% -0.51[-1.03 t0 0.00] ——
Milgrom et al*! 42 55 21 54 3 22 246% -0.27 [-0.87 t0 0.33] —
Pugh et al* 6.1 6.16 19 762 6.74 20 22.4% -0.23 [-0.86 to 0.40] —
Total (95% Cl) 91 87 100.0% -0.41[-0.71 to -0.11] B>

Heterogeneity: 12=0.00; %3 =1.02 (P=.80); I =0%
Test for overall effect: Z=2.69 (P = .007)

-2 -1 0 1 2
Favors Intervention Favors Control

Abbreviation: IV=inverse variation.

occupational functioning at baseline. Women with lower
SES and less social support required more time and support
to work through the materials and treatment content.**
Other research®® noted that patients” reports of the quality
of their working alliance with their therapist predicted
program satisfaction. In general, guided support through
supplemented telephone and/or e-mail communication
improves the overall adherence retention rate’'%; however,
participants with lower SES and social support may benefit
the most from guided interactions to increase treatment
adherence. On the other hand, some individuals may not
require guidance to continue with treatment.’> While
eHealth interventions may potentially decrease barriers
related to cost and access to treatment, social disparities
appear to remain important in the utilization of these
types of interventions. These findings suggest that women
with more complicated life circumstances may benefit
from closer follow-ups or additional personal interactions
or from a combined approach of eHealth and traditional
treatment. Therapist support can add to women’s sense of
social support more broadly, whereas the lack thereof has
been found to be a risk factor for poor mental health.?$2° A
better understanding of the characteristics of the population
that requires guided support can inform the targeting of
resources toward in-need populations and improve the
effectiveness of the intervention. Studies are also needed to
determine what components of a multilayered online therapy
contribute to its treatment efficacy—the online modules, the
therapist support, or a combination of the two.*"** Economic
evaluations are also needed to compare the cost of online
therapies to the cost of traditional in-person therapies to
confirm the rationale that the former is a cost-effective
alternative to the latter. 4

To our knowledge, this systematic review is the first
specifically focused on anxiety to determine the effectiveness
of eHealth interventions. The inclusion of high-quality RCTs
in the meta-analysis is a strength of this review. A limitation
of this review is the small sample sizes of the included
studies, which may have resulted in inflated effect sizes.
None of the included studies reported statistically significant
reductions in anxiety scores; however, a pooled total effect
showed significant reductions in anxiety scores. The small
sample sizes of the original studies, in conjunction with the
slim content of the intervention focused on anxiety, may
have resulted in less power to detect small changes. Hence,
future larger studies with interventions focused on anxiety
as a primary outcome may provide more accurate effect size
estimations.

CONCLUSION

Globally, the treatment gap for mental problems is large.>*
During pregnancy and lactation, most affected women are
reluctant to use medications.”® Psychotherapy treatments for
mild and moderate mental health conditions offered through
eHealth interventions have several benefits, including
convenient access, particularly in rural/remote areas; private
therapy for those who prefer anonymous approaches; and
a reduced burden on clinics. This review confirms that,
similar to in the general population, eHealth mental health
treatment can be effective for the treatment of anxiety among
the perinatal population. eHealth interventions for perinatal
mental health conditions are emerging, and the content of
these interventions should account for common comorbid
conditions during the perinatal period and provide
opportunities to tailor further treatment if necessary.
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