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ARTICLE INFO ABSTRACT

Objective. Between 5% and 30% of women during the pregnancy and post-

History
partum periods may suffer from depression. The management modalities
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are ranging from coping and support to medications and electroconvulsive

therapy. Our study aimed to assess whether digital cognitive behavioural
therapy (D.CBT) can improve pregnancy-related mood and sleep disorders.
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Available online: 20 September 2023 Materials and Methods. We combed four databases, Web of Science,
PubMed, Scopus, and Cochrane Library. Randomized control trials com-
DOI: 10.36129/jog.2023.103 paring D.CBT with any control group for pregnancy-related depression and

sleep disorders were selected for this study.
Results. We included 14 studies based on the original data of 12 trials.
D.CBT significantly decreased the Patient Health Questionnaire-9 (PHQ-9)
after eight weeks compared to the control (MD = -2.77; 95%CI -4.01 to -1.53;
p < 0.0001); however, no significant difference after four weeks of interven-
tion or after six weeks of delivery. After eight weeks, D.CBT significantly
review; meta-analysis. decreased Inventory of Depression and Anxiety Symptoms (IDAS) (SMD
=-0.48; 95%CI -0.78 to -0.18; p =0.002), while after only four weeks, D.CBT
was associated with higher IDAS than the control (SMD = 0.56; 95%CI 0.26
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women’s depression and sleep difficulties as decreasing Patient Health
Questionnaire-9 (PHQ-9), Depression and Anxiety Symptoms (IDAS), Gen-
eralized Anxiety Disorder Scale (GAD-7), and Insomnia Severity Index (ISI),
especially after eight weeks of the intervention.
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INTRODUCTION

The pregnancy and postpartum phases are critical
periods for mental health problems because of the
different ways in which a woman'’s life is impacted
socially, emotionally, physically, and hormonally [1].
Around 5-30% of women have depressive symptoms
due to prenatal psychosocial trauma [1]. Perinatal de-
pression is a common kind of nonpsychotic depres-
sion that affects women from conception until after
birth and may have devastating implications [2, 3].
Prenatal depression seems to be more prevalent in
nations with lower incomes (7%-15%) than in coun-
tries with higher incomes (19%-25% vs 7%-15%) [4, 5].
Anxiety and mood swings are also prevalent during
pregnancy because of the hormonal changes and oth-
er physical shifts that occur during the pregnancy [6].
Additionally, sleep quality decreases for over half of
pregnant women, which is linked to the frequency of
mood disorders, anxiety, and stress. There are nega-
tive effects on the pregnant woman’s and her child’s
psychosocial functioning as a result of these challeng-
es [7-9]. Moreover, women'’s risk for postpartum de-
pression is greatly raised due to the heightened stress
response and psychosocial symptoms they experi-
ence throughout pregnancy. Also, women who gave
birth to a stillborn baby were more likely to experi-
ence depression than mothers of healthy newborns.
In the subset of women studied who had a previous
diagnosis of depression, no link was found between
stillbirth and increased risk for depression [10].
These considerations imply that psychosocial ad-
justment therapies for pregnant women may reduce
clinically significant psychiatric symptoms and im-
prove quality of life and happiness. Digital solutions
may be suitable for cognitive-behavioural therapies
(CBTs), especially third-generation CBTs that use ex-
act protocols and practical exercises. Sleep hygiene
instructions, stimulation control, relaxation training,
sleep restriction, and cognitive therapy are all parts
of digital CBT’s multi-faceted strategy [11, 12]. Tradi-
tional CBTs, in contrast to third-generation CBTs, de-
pend on classical and operant conditioning concepts
to alter dysfunctional cognitive processes that under-
pin maladaptive situational evaluation. Third-gener-
ation CBTs, on the other hand, prioritize experiential
and contextual awareness enhancement by selecting
more adaptable coping techniques [13, 14]. CBT apps
help with journaling, exercise, cognitive restructur-
ing, behavioural activation, and problem-solving.
Mobile health apps may enhance adherence, user en-
gagement, retention, and learning [15].

Digital cognitive behavioural therapy and pregnancy depression

Patients are instructed about proper sleeping prac-
tices in the Sleep Hygiene Education component.
This education includes guidance on creating a con-
ducive bedroom environment, as well as instruction
on daily habits and dietary guidance [16]. Patients
are taught in the Stimulus-Control phase the val-
ue of forming positive associations between their
sleeping space and their sleep routines. If a patient
can’t go sleep in the bedroom after 15 minutes, for
instance, they should go do something relaxing and
come back when they’re tired. When it comes to the
Relaxation component, patients are taught and en-
couraged to consistently employ several relaxation
techniques that might help them overwhelm cogni-
tive and physical arousal. Deep breathing, progres-
sive muscle relaxation, and visual training are the
gold-standard relaxation techniques [16, 17].
Regarding Sleep Restrictions, patients are urged
to limit their sleep period based on their previous
week’s average sleep length(s). The quality of pre-
scriptions is based on frequent and precise diary
reporting. When recommending a restricted-sleep
schedule, the schedule’s viability is considered.
The period will be prolonged in the future weeks
based on the patients” development and sleep ef-
ficiency [1]. The ultimate objective is to enhance
sleep pressure while decreasing arousal [16, 17].
Moreover, cognitive therapy focuses on identify-
ing and changing problematic ideas and negative
sleep-thinking patterns, such as worrying. Then,
different techniques are used to overcome un-
wanted sleep-related thoughts and false anxieties.
Cognitive retraining, paradoxical intention, and
thought blocking are the top three methods [16, 17].
The previous meta-analysis showed the usefulness
of D.CBT in emphasizing the need to build evi-
dence-based digital preventive programs for pregnant
women with sub-clinical symptoms, but no strong
conclusions can be formed about the effectiveness
of the studied intervention [18]. In that meta-analy-
sis, the effects of D.CBT on the treatment of depres-
sion and sleeplessness in pregnant women ranged
from significant to non-significant results regarding
different outcomes. Also, some studies observed no
difference between D.CBT and control whereas oth-
ers indicated a good function for DCBT in lowering
depression and anxiety symptoms [19-21].

Therefore, we aim in this systematic review and
meta-analysis to compare the efficacy of digital cog-
nitive behavioural therapy with that of traditional
treatment for reducing symptoms of depression,
anxiety, and sleep disturbances in pregnant women.
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MATERIALS AND METHODS

The Cochrane Handbook of systematic reviews and
meta-analyses of interventions served as our guide
while carrying out our study then we presented it
following the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses (PRISMA) [22, 23].

Search strategy

A systematic literature search approach was applied
to four databases: PubMed, Cochrane Library, Web
of Science, and Scopus. The search was conducted
from scratch to September 2022. The following search
phrases were used in the above databases: digital,
cognitive-behavioural intervention, pregnancy, and
depression. The search terms have been modified
for each database according to its recommendations.
We used EndNote, an electronic reference manage-
ment program, to import all entries (version X8)
and remove the duplicates. We only listed citations
found in English. Double-blind screening of titles
and abstracts was conducted independently by two
authors. The eligibility of the studies was then evalu-
ated using full-text screening. Additionally, we used
the snowballing methodology to review the refer-
ence lists of chosen publications for any overlooked
research as an alternative way of identification.

Eligibility criteria

The following components were our PICOS crite-
ria: “Population” women above the age of 18 who
are pregnant physiologically, “Intervention” digi-
tal CBTs, “Comparator” inactive control conditions
such as no intervention group, usual care, waiting
list, or active control, “Outcomes” depression, anx-
iety, and sleep problems, and “Study designs” ran-
domized controlled trials.

Women with high-risk pregnancies, medical issues
unrelated to pregnancy, or those who had a preg-
nancy that was artificially induced were not in-
cluded in our analysis. Research conducted in lan-
guages other than English, conference abstracts,
and works for which the full text was unavailable
were also left out.

Quality assessment
Using version 2 of the Cochrane Risk of Bias as-

sessment, two authors independently rated the
reliability of the included studies (RoB 2.0). Any
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differences between the assessors were resolved by
contacting a third author. Each included research
took into account the randomization procedure,
and deviations from the intended interventions.
Each domain was assessed as “low”, “moderate
concern”, or “high” in terms of bias risk. Each do-
main’s evaluation was combined into one overall
domain, known as the overall assessment, which
is included in the RoB 2.0 to provide a summary
of each research’s quality assessment. synthesize
each research’s overall quality assessment [24]. We
did not conduct publication bias since the number
of included studies was more than 10, but most
studies included in any analysis were less than 10.

Data extraction

Two authors performed the data extraction sepa-
rately, and any conflicts were settled by a third. The
extracted data included the following:

1. Baseline characteristics of included studies
(which include sample size, age, gestational age,
marital status, and first pregnancy percentage).

2. Summary of included studies (which include

country, trial registration number, gestational

age at entry, intervention and control details,
length of intervention, primary outcomes, and
the result of study).

Risk of bias domains.

4. Studies outcomes (which include Patient Health
Questionnaire-9 (PHQ-9), 2-Inventory of Depres-
sion and Anxiety Symptoms (IDAS), Edinburg
Postnatal Depression Scale (EPDS), Generalized
Anxiety Disorder Scale (GAD-7), Change after in-
tervention in Pregnancy Distress Questionnaire
(PDQ), Pittsburgh Sleep Quality Index (PSQI),
and Change in insomnia severity index (ISI).

@

Data analysis

For the statistical analysis, we utilized Review
Manager software V5.4 (Cochrane, Alberta, Can-
ada) in the inverse variance method. When out-
comes were measured using the same scale, the
mean difference was used; otherwise, the stan-
dardized mean difference (SMD) was applied to
determine statistical significance (CI). Our analy-
ses were based on the pre-treatment and post treat-
ment changes, not only the post-treatment values.
When the P-value of heterogeneity was more than
0.1, we used a fixed-effect model, and when p <
0.1, we switched to the random-effect model. The
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extent of heterogeneity among the pooled studies
was measured by the I? index, which indicated the
level of variation in intervention effects that may
be attributed to “real” heterogeneity among tri-
als. We conducted subgroup analyses according to
post-treatment even before or after labour.

RESULTS
Search results

Our literature search approach yielded 3,195 re-
sults. After reviewing titles and abstracts, we iden-
tified 44 papers eligible for full-text screening.
Finally, our systematic review included 14 RCTs,
of them, ten RCTs were incorporated in the me-
ta-analysis [19-21, 25-35] (Figure 1).

Characteristics of the included studies

We included 14 studies; however, they were based
on the original data of 12 trials. Felder et al. [33],
Felder et al. [34], Larsson et al. [25] and Rondung et
al. [30] included the same patients’ data. The aver-
age age in the trials ranged between 29 and 35 years.
The gestational age upon admission was between
15 and 26 weeks. Except for Loughnan et al., the pro-
portion of married or cohabiting women was high,
topping 90% in all studies. Regarding the interven-
tion, all the included studies applied digital-based
intervention, while the control varied between stan-
dard care, treatment as usual, or active control. The
length of the intervention was varying between 3
and 16 weeks. Tables 1 and 2 provide an in-depth
review of the included studies and the baseline
characteristics of their patients, respectively.

Quality assessment

The overall risk of bias was high in three studies
[21, 28, 31], and low in two studies [18, 29], and
there were moderate concerns in the other nine
studies [19, 20, 25-27, 30, 32-34]. In terms of the
randomization process, six studies reported an
appropriate randomization approach with alloca-
tion concealment, therefore we classified them as
low risk [26, 27, 29, 32-34], while it was determined
that the other studies had some concerns. Seven
studies were found to have a high bias because
of inadequate blinding of patients and examiners,
while the other seven were found to have moder-
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Figure 1. PRISMA flow diagram.

PRISMA 2020 flow diagram for new systematic reviews which included searches of
databases and registers only. From: Page MJ, McKenzie JE, Bossuyt PM, Boutron I,
Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline
for reporting systematic reviews. BMJ 2021;372:n71. doi: 10.1136/bmj.n71. For more
information, visit: http://www.prisma-statement.org/.

ate problems. Four studies were flagged as having
some concerns when it came to missing outcome
data [25, 26, 28, 30], and the risk of bias in the other
studies was also deemed to be low. Furthermore,
regarding outcomes assessment, just one study
was deemed to have a significant risk of bias [21],
a low risk of bias was found in three studies [20,
29, 35], and the remaining studies were deemed to
have methodological or other flaws. Regarding the
selection of the reported results, six studies were
judged as having a low risk of bias [19, 20, 25, 30,
34, 35], and the other studies were considered to
have some concerns. Figure 2 summarizes the in-
cluded studies’ risk of bias evaluation.

Outcomes (quantitative evidence)
Change in Patient Health Questionnaire-9 (PHQ-9)

The pooled results showed no significant difference
between the D.CBT group and the control group in
reducing PHQ-9 after four weeks of intervention and
after six weeks of delivery as follows: MD = -0.46;
95%CI -2.09 to 1.16; p = 0.58, and MD = 0.81; 95%CI
-1.07 to 2.7; p = 0.40, respectively). The data were
pooled from three [19, 21, 27] and two studies [21, 27],
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Table 1.  Baseline characteristics of the enrolled patients in the included studies.

Study ID Study Sample Age, years, Mean Gestational age, weeks, Mean Married or cohabitating  First pregnancy,
arms (SD) (SD) (%) (%)
Duffecy etal. 2019 D.CBT 18 30.5 (4.05) NR 20 (83%) NR
Control 7 NR NR
Duffecy et al. 2022 D.CBT 152 29.11 (4.8) NR 138 (90.8%) 95 (62.5%)
Control 56 29.00 (4.8) NR 53 (94.6%) 40 (71.4%)
Felder et al. 2020 D.CBT 103 33.90(3.38) 17.1(6.4) 100 (95.2) 46 (43.8)
Control 105 33.2(4.0) 18.07 (6.27) 96 (93.2) 66 (64.1)
Felder et al. 2021 D.CBT 103 33.90(3.38) 17.1(6.4) 100 (95.2) 46 (43.8)
Control 105 33.2(4.0) 18.07 (6.27) 96 (93.2) 66 (64.1)
Forsell etal. 2017 D.CBT 22 31.2(3.7) 15.9 (6.5) 21(96) 10 (22)
Control 20 30.8(5.3) 18.6 (6.5) 20 (100) 5(20)
Hagaetal. 2018 D.CBT 678 31.0 (4.6) NR NR 393 (58.0)
Control 664 31.1(4.5) NR NR 382(57.5)
Kalmbach et al. D.CBT 46 28.9 (4.91) NR NR 29 (63)
2020 Control 45 29.16 (4.11) NR NR 30 (66.7)
Larsson etal. 2017 D.CBT 127 Reported as age NR NR 77 (60.6)
Control 131 groups NR NR 77 (58.8)
Loughnan et al. D.CBT 36 31.69 (4.44) 20.54 (6.01) 10 (28) 10 (28)
2019 Control 41 31.54(3.63) 22.63 (5.76) 4(10) 15 (41)
Puertas-Gonzalez et D.CBT 70 35.11(3.60) 19.04 (7.40) 69(98.6%) 30(42.9%)
al. 2022 Control 68 34.31(4.85) 21.28(7.19) 62(91.2%) 29(42.6%)
Rondung et al. 2019 D.CBT 127 Reported as age NR NR 77 (60.6)
Control 131 groups NR NR 77 (58.8)
Sikar et al. 2016 D.CBT 32 33.81(2.53) 16.15 (2.88) 32(88.9) NR
Control 14 NR
Sunetal. 2021 D.CBT 84 30.27 (3.80) 13.8(2) NR 56 (67)
Control 84 29.55 (4.21) 14.4 (2.6) NR 28(33)
Yang etal. 2019 D.CBT 62 31.31(4.97) 25.52(1.84) NR 39(62.9)
Control 61 30.38(3.91) 26.33 (3.45) NR 38(62.3)

D.CBT: digital cognitive behavioral therapy; NR: not reported.

with a total sample of 245 patients and 179 patients
respectively. The pooled data were homogenous as
follows: p= 0.44, ’=0, and p= 0.29, ’=9%. On the
other hand, pooled data from four studies [19, 21,
26, 27] with a total sample of 381 showed that D.CBT
significantly decreased the PHQ-9 compared to the
control after eight weeks of intervention as follows:
MD =-2.77; 95%CI -4.01 to -1.53; p < 0.0001, and the
data was homogenous (p=0.97, I>’=0) (Figure 3).

Change in Inventory of Depression and Anxiety Symp-
toms (IDAS)

The pooled data from two studies [21, 35] with a
total sample of 222 showed that after four weeks of

intervention D.CBT have less change effect when
compared to the control (SMD = 0.56; 95%CI 0.26 to

0.86; p =0.0002), and the data was homogenous (p=
0.60, I*=0). On the contrary, after eight weeks of the
intervention, D.CBT significantly decreased IDAS
compared to the control (SMD = -0.48; 95%CI -0.78
to -0.18; p =0.002), and the data was homogenous
(p=0.52, I*=0) (Figure 4).

Change in Edinburg Postnatal Depression Scale (EPDS)

The pooled MD showed no significant difference
between the D.CBT group and control group af-
ter intervention (first reported endpoint before la-
bour) and after 6 weeks of delivery as following;:
MD =-0.54; 95%CI-0.1.16 to 0.08; p = 0.09, and MD
=-0.7; 95%CI -1.52 to 0.12; p = 0.14, respectively;
and the data were pooled from six studies [19, 20,
27, 28, 31, 32] and three studies [20, 31, 32] respec-
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|

Conclusion
According to the findings, an online min-
dfulness intervention might be an effective
method for teaching women to practice
mindfulness.

Primary
outcomes
Depression
and anxiety
Symptoms

Intervention details
Unguided mindfulness was
developed by a multidiscipli-
nary team and overseen by
mindfulness-trained nurses.
Four mindfulness sessions were
ditation, and relaxation were

videotaped and shared on
Wechat with text, photographs,
and audio. Body scanning, me-
incorporated. In each session,
participants reviewed and tau-
ght mindfulness topics. Inter-
vention includes homework.

length of
intervention
8 weeks
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Figure 2. Summary of the risk of bias.

tively. The data was homogenous as follows: p=
0.19, I*=32%, and p= 0.10, ?’=57% (Figure 5).

Generalized Anxiety Disorder Scale (GAD-7)

Data from four studies [19, 26, 27, 32] with a total
sample of 392 showed that after intervention (first
reported endpoint before labour), D.CBT significant-
ly decreased GAD-7 when compared to control (MD
=-1.73; 95%CI -2.63 to -0.83; p =0.0002), and the data
was homogenous (p= 0.18, I’=38%) (Figure 6).

Change after intervention in Pregnancy Distress Ques-
tionnaire (PDQ)

The pooled data from two studies [28, 29] with a
total sample of 181, showed no significant effect for
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D.CBT Control

Digital cognitive behavioural therapy and pregnancy depression

Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI

Mean Difference
IV, Fixed, 95% CI

1.1.1 Change after 4 weeks of imervention

Duffecy etal. 2019 0.7 561 12 -1.2 5 6 101%  1.90[3.21,7.01]
Loughnanetal. 2019 -4.03 &4 23 -206 64 36 238%  -1.97[5.32,1.38]
Sun etal. 2021 121 682 84 -092 6.98 94 BE4%  -0.29[2.328,1.70]
Subtotal (95% CI) 119 126 100.0% -0.46 [-2.09, 1.16]

Heterogeneity: Chi*=1.63, df=2 (P=044);F=0%
Testfor overall effect Z=0.56 (P = 0.58)

1.1.2 Change after 8 weeks of intervention

Duffecy etal. 20149 -1.4 427 11 1.7 595 7 BO%  -310[8.18,1.98
Loughnanetal. 2019 -4.95 61 m 28 6.26 36 189%  -Z214[5.01,071]
Sunetal. 2021 -1.5 5494 84 135 772 g4 354% -285[-4.93,-077]
‘ang etal 2019 -2.4 BES 62 0454 4.24 61 397% -294[49,-087]
Subtotal (95% CI) 193 188 100.0% -2.77[-4.01,-1.53]

Heterogeneity: Chi*=0.23, df=3 (P =097, F=0%
Testfor overall effect £= 433 (F = 0.0001)

1.1.3 Change after 6 weeks of delivery

Duffecy etal. 2019 -1.4 523 ¥ 16 6.4 4 B5% -3.00[F10.37, 4.37]
Sun etal. 2021 -1.22 594 g4  -23 BYH 84  9345%  1.08[0.87, 3.03]
Subtotal (95% CI) 91 88 100.0% 0.81[-1.07,2.70]

Heterogeneity, Chi*=1.10, df=1 (P=0.29); F= 9%
Testfor overall effect Z=0.85 (P =040}

Testfor subgroup differences: Chi®= 1124, df= 2 (P =0.004), F=82.2%
Figure 3. Change in Patient Health Questionnaire-9 (PHQ-9).

D.CBT Control
Study or Subgroup Mean SD Total Mean SD Total Weight

Std. Mean Difference
I, Fixed, 95% C1

N N I
Favours [D.CBT] Favours [Control]

Std. Mean Difference
IV, Fixed, 95% CI

1.2.1 Change after 4 weeks of intervention

Duffecy etal. 2019 -1.8 812 7Too-44 125 FoooB0%
Duffecy et al. 2022 -1.08 085 152 172 1.4 56 92.0%
Subtotal (95% CI) 159 63 100.0%

Heterogeneity: Chi=0.28, df=1 (P =060}, F=0%
Testfor overall effect £= 369 (F =0.0002)

1.2.2 Change after 8 weeks of intervention

Duffecy etal. 2019 FYTe 7 -7 148 FoooB0%
Duffecy et al. 2022 -29 104 152 -23 1.48 56 92.0%
Subtotal (95% CI) 159 63 100.0%

Heterogeneity: Chif=0.41, df=1 {F=0452); F=0%
Testfor overall effect £= 316 (F =0.002)

0.29[-0.76,1.34]
0.9 [0.27, 0.90]
0.56 [0.26, 0.86]

-0.15 [-1.20, 0.90]
-0.41 [-0.82,-0.20]
-0.48[-0.78, -0.18]

Testfor subgroup differences: Chi*= 2347, df=1(F = 0.000071), 7= 95.7%
Figure 4. Change in Inventory of Depression and Anxiety Symptoms (IDAS).

D.CBT compared to the control (MD =-2.4; 95%CI
-5.17 to 0.38; p =0.09), and the data was homoge-
nous (p= 0.56, I>=0) (Figure S1).

Pittsburgh Sleep Quality Index (PSQI)

There was no meaningful difference between the
D.CBT group and control group after intervention
(first reported endpoint before labour) and postpar-
tum following: MD = -0.39; 95%CI -1.42 to 0.64; p =

'y

-

—

——

-1

-0.5 0 0.5 1
Favours [D.CBT] Favours [Control]

0.46, and MD = -0.4; 95%CI -1.52 to 0.73; p = 0.49, re-
spectively; and the data were pooled from two stud-
ies [27, 31]. The data was homogenous as follows:
p=1,1?=0, and p=0.4, I’=0, respectively (Figure S2).

Change in Insomnia Severity Index (ISI)

Pooled data from two studies [31, 32] with a total
sample of 133 showed that D.CBT significantly de-
creased ISI when compared to the control (MD =
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D.CBT Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI1
1.3.1 Change after intervention (first reported endpoint before labor)
Forsell etal. 2017 -39 B6.26 22 -3.5 GES 20 25% -0.40[-4.32, 3.52] 4 *
Hagaetal 2018 -1.3 602 528 -04 G615 589 TF43% -0.490[1.61,-0149]
Kalmbach et al. 2020 -1.89 5495 46 -429 68 45 a.6% 270([0.07, 533 *
Loughnan et al. 2018 -3.4 (.33 23 -343 638 36 38%  013[319, 345 4 *
Sikaretal 2016 -1 A28 o 14 &s12 13 34% 040287, 387 *
Sunetal. 2021 1. B2 24 -0492 604 a4 Q7% -0.29 228 1.70]
Subtotal (95% CIy 733 787 100.0% -0.54[-1.16, 0.08]

Heterogeneity: Chi*=7.41, df=5{P=0.15);, F= 32%
Testfor overall effect Z=1.72 (F = 0.09)

1.3.2 Change postpartum 6 weeks

Hagaetal 2018 -1.3 B1 431 -04 B 531
Kalmbach et al. 2020 -27 a8 46 -3.84 ETZ 45 7.2%
Sun et al. 2021 -1.22 BA 94  -23 67 g4
Subtotal (95% CI) 561 660 100.0%

Heterogeneity: Chi*=4.61, df=2{P=010) F=457%
Testfor overall effect Z=147 (FP=0.14)

1.3.3 Change postpartum 6 months
Hagaetal 2018 -25 B 381

Heterogeneity: Mot applicahle
Testfor overall effect Z=1.67 (F = 0.09)

1.3.4 Change postpartum 3 months

Haga etal 2018 -2.4 6 392 1.7 61 494 1000%
Subtotal (95% CI) 392 494  100.0%

Heterogeneity: Mot applicable
Testfar overall effect £=1.71 (P = 0.04)

Testfor subgroup differences: Chi®= 020, df=3 (P =098, F=0%
Figure 5. Change in Edinburg Postnatal Depression Scale (EPDS).

-3.45;95%CI-5.66 to-1.24; p=0.002), and the pooled
resultswerehomogenous(p=0.68,1*=0)(FigureS3).
The summary of our outcomes is in Table 3.

Narrative evidence

Four studies have not been included in our me-
ta-analysis [19, 25, 33, 34]. According to Felder et al.
[33] and Felder et al. [34], CBT-I treatments were ef-
fective in reducing sleeplessness, as well as mild to
moderate levels of anxiety and depression. Digital
CBT-I has great promise as a treatment for insomnia
in pregnant women due to the intervention’s scal-
ability, its low-risk profile, and its proven efficacy.
Both single and multiparous women were included
in the study by Rondung et al. [25] regarding the Fear
of Birth scale (FOB), both CBT and the control group
showed significant reduction but with no significant
differences between them. One year after delivery,
the CBT group showed a larger decrease in FOB, but
due to the limited adherence to the CBT over time,
it was difficult to interpret this finding. Larsson et al.

30.0%

12.8%

-1.8 614 466 100.0%
Subtotal (95% CI) 381 466 100.0%

-0.90 [-1.68,-0.17]
0.84 [-1.74, 3.42]
1.09 [-0.98, 2.02]

052 [-1.21, 0.17]

r r

-0.70 [-1.52, 012
.0.70 [-1.52, 0.12]

-0.70 [-1.50,0.10]
-0.70 [-1.50, 0.10]

—-
=

-2 - 0 1 2
Favours [D.CBT] Favours [Control]

[30] reported that no statistically significant improve-
ment was detected between CBT and the standard
care group in the preference for caesarean section or
birth experience. However, less treatment satisfac-
tion among the female in the CBT group was found.

DISCUSSION

The current meta-analysis set out to evaluate the
efficacy of digital CBTs in alleviating preclinical
symptoms of depression, anxiety, and stress and
improving sleep quality for pregnant women.

Change in Patient Health Questionnaire-9 was the
primary endpoint, and the findings showed that,
after four weeks of intervention or six weeks of de-
livery, there were no significant differences between
the D.CBT and control groups. However, after eight
weeks of treatment, the D.CBT significantly decrease
in PHQ-9 compared to the control group. Another
finding was the effect of treatment on EPDS. After in-
tervention (first reported endpoint before labour) and
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D.CBT Control
Study or Subgroup Mean SD Total Mean SD Total Weight

Digital cognitive behavioural therapy and pregnancy depression

1.4.1 Change after intervention (first reported after intervention and before endpoint lahor)

Forsell etal 2017 -44  B.1 22 3079 20 4.4%
Loughnanetal. 2019 -517 6.62 23 -241 BT 36 6.7%
Sun et al. 2021 131 44 84 -0.76 4.4 24 41.0%
Yang etal. 2019 -2.55 346 62 007 39 61 47.9%
Subtotal (95% CI) 191 201 100.0%

Heterogeneity: Chi®=4.85, df=3(F=018); F=33%
Testfor overall effect, 2= 3.75 (P = 0.0002)

1.4.2 Change postpartum (first reported)

Sunetal 201 -1.49 4.4 84 -039 512 84 100.0%
Subtotal (95% CI) 84 84 100.0%

Heterogeneity: Mot applicable
Testfor overall effect Z=149{P=0.14)

Testfor subgroup diferences: Chi®= 052, df=1 (P=047), F=0%
Figure 6. Change in Generalized Anxiety Disorder Scale (GAD-7).

Table 3.  Summary of the outcomes.

Mean Difference Mean Difference
I, Fixed, 95% Cl IV, Fixed, 95% CI
-1.40[-5.70,2.90] 4
ST [6.23,0.71] ¢4
-0.54 [-1.96, 0.86] L

-262[3.92,-1.37) HE——
A1.73[-2.63,-0.83]  —oui—

110 [-2.54, 0.34] .
-1.10 [-2.54, 0.34] —

2 - 0 1 2
Favours [D.CBT] Favours [Control]

Outcome Time point Effect estimate Significance
Change in Patient Health Questionnaire-9 (PHQ-9) After four weeks MD =-0.46; 95%CI -2.09 to 1.16; p = 0.58 Non-Significant
After six weeks MD = 0.81; 95%Cl -1.07 to 2.7; p = 0.40 Non-Significant
After eight weeks MD =-2.77;95%Cl -4.01 to -1.53; p <0.0001 Significant
Change in Inventory of Depression and Anxiety At four weeks SMD = 0.56; 95%Cl 0.26 to 0.86; p = 0.0002 Significant
S t IDAS
ymptoms (IDAS) At eight weeks SMD = -0.48; 95%C| -0.78 t0 -0.18;p = 0.002  Significant
Change in Edinburg Postnatal Depression Scale The first reported endpoint MD =-0.54; 95%CI -0.1.16 to 0.08; p = 0.09 Non-Significant
(EPDS) before labor
After 6 weeks of delivery MD =-0.7;95%Cl -1.52t0 0.12; p=0.14 Non-Significant
Generalized Anxiety Disorder Scale (GAD-7) At last follow-up MD =-1.73; 95%Cl -2.63 to -0.83; p = 0.0002 Significant
Change after intervention in Pregnancy Distress At last follow-up MD =-2.4; 95%Cl: -5.17 to 0.38; p = 0.09 Non-Significant
Questionnaire (PDQ)
Pittsburgh Sleep Quality Index (PSQI) The first reported endpoint MD =-0.39; 95%Cl: -1.42 to 0.64; p = 0.46 Non-Significant
before labor
Postpartum MD =-0.4; 95%Cl:-1.52 t0 0.73; p = 0.49 Non-Significant
Change in Insomnia Severity Index (ISI) At last follow-up MD =-3.45; 95%Cl: -5.66 to -1.24; p =0.002 Significant

six weeks postpartum, there was no significant differ-
ence between the D.CBT group and the control group.
The analysis of change in the PSQI PDQ showed no
significant difference between D.CBT and control. On
the other hand, D.CBT significantly decreased ISI and
GAD-7. Lastly, the D.CBT was better than the control
in reducing IDAS after 4 weeks of treatment, as op-
posed to after eight weeks of treatment.

Regarding potential predictors of postpartum de-
pression, one of the risk factors for postpartum mood
disorders is a history of, or a tendency toward, ex-
pressing anger. In particular, releasing anger at other
people or things in the environment (anger expres-
sion out) is a reliable indicator of future occurrences

302

of postpartum depression (PPD), while the opposite
behaviour — repressing or stuffing anger inside (an-
ger expression-in) — may increase the likelihood of
developing PPD [36]. Moreover, preventative mea-
sures in maternal mental health greatly benefit from
the early detection of signs that may suggest the on-
set of depression and other mood disorders [37, 38].
We were unable to make solid conclusions about
the usefulness of digitalized CBT for depression
during pregnancy due to a lack of data and a high
risk of bias in several of the included trials. Also, it
should be highlighted that the included trials em-
ployed conventional care, active control, or anoth-
er intervention as control groups, which may clar-
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ify why the majority of the studies had different
impact sizes. However, our findings provide some
positive evidence for the efficacy and benefits of
digitalized CBT for expectant mothers.

A previous study has shown that depression symp-
toms during pregnancy may predict the occurrence
of postnatal depression symptoms [39]. Prenatal
interventions provide a window of opportunity for
women to acquire and improve coping skills be-
fore the onset of depressive symptoms. Due to the
short duration of pregnancy, interventions that can
be completed in less time may be more desirable
to the pregnant. CBT is well-suited for technologi-
cal improvements that may streamline its delivery
and reduce its already low overhead costs because
of its problem-oriented orientation and its founda-
tion in patients’ cognition and behaviour patterns.
National Institute for Health and Care Excellence
(NICE) [40] reported that CBT may be used for de-
pression, generalized anxiety disorder, panic disor-
der, obsessive-compulsive disorder, and post-trau-
matic stress disorder [40]. Doctors and nurses should
be aware that CBT is often used in conjunction with
medication treatment. Compared to just using the
medication, CBT has been demonstrated to be more
beneficial, or at least as effective. A mental health
nurse can also educate patients about their treat-
ment choices and is a good resource for those who
suspect they may be suffering from a mental health
condition. Moreover, a primary care physician is in
a prime position to introduce and track the efficacy
of cognitive-behavioural treatment.

Cognitive behavioural therapy (CBT) has evolved
through three waves; the first, the first generation,
is grounded in operant and classical conditioning,
while the second, the second generation, empha-
sizes information processing. The emergence of
third-wave CBT was a response to the success of
the first two waves, with an emphasis on contextu-
al and experiential change strategies [41, 42].

The MUMentum Pregnancy Program from Austra-
lia showed similar findings [19]. According to their
results, compared to traditional treatment, CBT
was more effective in alleviating feelings of distress
and anxiety while negatively affecting depression.
Their results imply that rapid, unsupervised CBT
may be widely provided, especially among wom-
en in rural and regional Australia. To supplement
more intensive CBT courses and in-person treat-
ment, MUMentum Pregnancy may be utilized as
a first-line intervention for pregnant women who
test positive for depression, distress, or anxiety.
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Regarding the available pharmacological clinical
practice guidelines (CPGs) for depression in preg-
nancy, Molenaar et al. showed that, despite the lack
of evidence, some recommendations were advocat-
ed for maintaining antidepressant treatment during
pregnancy. Psychotherapy (especially CBT) is rec-
ommended for mild to moderate depression, where-
as sertraline is recommended for severe depression.
Women using antidepressants should breastfeed and
keep a close eye on their infants [43]. Nonpharmaco-
logical therapies such as CBT and interpersonal thera-
py are advised as first-line treatment for women with
moderate to severe perinatal depression symptoms
because of the absence of CPGs for the pharmaceu-
tical treatment of peripartum depression [44-46]. Be-
cause the postpartum period is so crucial to a wom-
an’s health, it is important to set aside dedicated time
to counsel women on how to manage and the check
to do during this time when their attention is natural-
ly focused solely on the well-being of their newborn.
Quaresima et al. [47] found that recent Gestational
diabetes mellitus was not diagnosed in the majority
of women because they did not undergo the post-
partum screening for glucose intolerance test. Their
lack of motivation for self-care, and their primary
care physicians’ inability to adequately counsel them.
Based on these results, they have spread information
about the benefits of a patient-centered educational
consultation during the last few weeks of pregnancy.

Our results were somewhat similar to the results of
the previous meta-analysis conducted by Mancinelli
et al. specifically in depression-related outcomes [18].
Regarding depression, by pooling PHQ-9 and EPDS
together, they reported a significant effect for D.CBT
in decreasing depressive symptoms after treatment,
but there was no significant difference after six
months of labour. We reported the results of each of
the two depression-related scales alone: PHQ-9 and
EPDS. Also, PHQ-9 data were analysed after four
weeks and eight weeks of treatment, and after six
weeks of delivery. There was no significant difference
after four weeks of treatment and after six weeks of
delivery, but after eight weeks of treatment, D.CBT
significantly decreased the PHQ-9 scale. Regarding
EPDS results, there was no significant difference af-
ter treatment or six weeks postpartum. Regarding
sleep quality results, they reported the results after
treatment or after six weeks of labour by pooling
two studies with different scales: PSQI, and ISI. They
found no significant difference between D.CBT and
control after treatment and postpartum. However,
we analysed the data for PSQI and ISI, each alone.
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Our results were similar to the last meta-analysis in
PSQIL; however, D.CBT significantly decreased in-
somnia measured by the ISI scale. Additionally, we
investigated the data for three other important scales
not reported in the previous meta-analysis: GAD-7,
IDAS, and PDQ, and their results reported before.
They analysed the data collected after the interven-
tion, ignoring pre-treatment values which may mis-
represent the therapy’s true impact. While our re-
sults are likely to be more confident, as we calculated
and then pooled the changes between post-treat-
ment and pre-treatment values. Also, in the previous
meta-analysis, when an outcome was measured us-
ing different scales in the same study, they extracted
the data for each scale and pooled them in the same
analysis, that may affect the true effect size as the
same number of patients pooled twice affecting the
total sample size of the outcome. On the other hand,
we extracted and analysed the data regarding each
scale alone, thus we did not duplicate the sample,
which also is much easier to interpret the results and
facilitate its application in clinical practice.

Our study has some strengths points as the follow-
ing: the PRISMA checklist and the Cochrane Hand-
book for systematic reviews were used to guide our
work. Only RCTs were included insuring a high class
of evidence. Moreover, rigorous inclusion and exclu-
sion criteria were enforced to reduce heterogeneity as
possible. Most of the detected heterogeneity could be
resolved. Also, we performed a subgroup analysis to
investigate the efficacy at different time points. Addi-
tionally, unlike the previous meta-analysis, in which
only the post-treatment data were retrieved and ana-
lysed, which may affect the results due to the differ-
ence between the groups in their baseline values, we
calculated the difference between post- and pre-treat-
ment to capture the actual change and impact of the
intervention. The main limitation of our study was
that we could not do a more thorough analysis due
to the restricted outcomes examined in each study.
Also, the poor quality of some included studies may
affect their results. Additionally, there are some dif-
ferences in the control group among studies; how-
ever, there was no heterogeneity in our analysis.
Our meta-analysis was also helpful in highlighting
the limitations of the literature that are crucial to
future research, emphasizing the necessity and sig-
nificance of developing D.CBT programs to support
pregnant women with sub-clinical psychological
symptoms, especially given that the latter frequently
go unappreciated. Additionally, by carefully concen-
trating on the user experience quality during the cre-

Digital cognitive behavioural therapy and pregnancy depression

ation of these digital solutions, adherence to the treat-
ments should be maintained. Greater investment in
preventative programs should be made by the inte-
grated care approach, promoting the coordination of
primary and secondary mental health services and
lowering health care system costs.

CONCLUSIONS

Digital cognitive behavioural therapy (D.CBT)
shows some promising outcomes in treating preg-
nant women’s depression and sleep difficulties as
decreasing patient health questionnaire-9 (PHQ-9),
depression and anxiety symptoms (IDAS), gener-
alized anxiety disorder scale (GAD-7), and insom-
nia severity index (ISI), especially after eight weeks
of the intervention. However, these results should
be used under caution because of the large vari-
abilities between the included clinical trials. Also,
future RCTs are highly recommended for further
assessment of the efficacy of D.CBT.
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Figure S1. Change after intervention in Pregnancy Distress Questionnaire (PDQ).
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Figure S2. Randomized control trial (PSQI).
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Figure S3. Change in insomnia severity index (ISI).
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