
The Effect of Virtual Psychological Interventions on 
Anxiety and Depression in the Perinatal Period: A 
Systematic Review of Internet-Delivered Smartphone 
Apps and Chatbot-Based Programs

Introduction
The perinatal period is special in women’s lives, 
characterized by physical, emotional, social, and hormonal 
changes, and is an important period for mental health 
(1). Non-psychotic perinatal mental disorders (PMDs) 
refer to  common mental health conditions (i.e., anxiety, 
depression) that occur during pregnancy or in the first year 
after birth (2). Even in specific subpopulations (low- and 
lower-middle-income countries), the average prevalence 
of PMDs (such as anxiety and depression) is about 16% 
prenatally and 20% postnatally (3) and between 10% and 
13%, respectively, in high-income countries (4,5). A study 
showed substantial variation in the prevalence of women 
with perinatal anxiety, ranging from 3% to 39% (6).

Women who experience depression or anxiety during 
pregnancy are at higher risk of developing postpartum 
mental disorders (7) and impaired maternal-infant 
bonding (8). Mothers with anxiety and/or depressive 
symptoms during the perinatal period are also at risk 

of experiencing negative physical health outcomes 
and adverse birth outcomes (9). They are also at risk of 
experiencing preterm birth (i.e., birth before 37 weeks of 
gestation), low birth weight (i.e., < 2500 g), increased rates 
of cesarean delivery, and their babies are more likely to be 
admitted to the neonatal intensive care unit (10-12). This 
condition has also been linked to a wide range of emotional 
problems, attachment issues, externalizing difficulties, and 
less positive cognitive development (13,14). Therefore, 
depression and anxiety during pregnancy are a major 
public health problem.

One meta-analysis found that psychological 
interventions are effective in reducing symptoms of both 
anxiety and depression in both the antenatal and postnatal 
periods (14). Cost-effective, scalable, and accessible 
interventions are therefore needed, and the use of virtual 
care has expanded rapidly (15). By definition, virtual 
care is any intervention that uses technology to improve 
or deliver patient care while the patient and their care 
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team are not in the same location (e.g., telephone, video 
consultations, mobile applications, internet-based) and 
facilitates or enhances the quality and effectiveness of 
patient care (16,17). Virtual psychological interventions 
may facilitate use of interventions where in-person access 
is not possible (18,19).

Different virtual psychological interventions have been 
implemented for depression and anxiety in the perinatal 
period. Available systematic reviews and meta-analyses 
examining online or technology-based interventions for 
mental health during pregnancy and the postpartum 
period have focused on the impact of programs 
specifically for depression (20) or have examined only 
internet/web-based interventions (21-23). Although 
these reviews provide important evidence, they have not 
comprehensively addressed the broader range of virtual 
delivery modalities, particularly smartphone applications 
and chatbot-based interventions, for both depression 
and anxiety. Therefore, considering the evolving range of 
virtual psychological interventions, including internet/
web-based, smartphone app-, and chatbot-based 
programs, the present review aimed to systematically 
synthesize the available evidence on their effects on 
anxiety and depression during the perinatal period and to 
identify effective intervention approaches.

Methods
Search Strategy
The search strategy was developed to identify randomized 
controlled trials (RCTs) published up to February 2026, 
using open-ended terms commonly used in the scientific 
literature and PubMed’s MeSH terms. Search terms were 
developed based on PICO (Population, Intervention, 
Comparison, Outcome)-formulated questions. Search 
terms included counseling, virtual psychological 
interventions, anxiety, depression, and perinatal. This 
systematic review was performed by searching English-
language databases of the Cochrane Library,  PubMed, 
Embase, Web of Science, Scopus, and Google Scholar, and 
Persian databases of Magiran and SID. References were 
manually searched to identify additional relevant studies 
that were not identified through electronic searches. The 
complete search strategies for all databases are presented 
in Supplementary file 1.

For Google Scholar, combinations of terms related to 
the perinatal period, anxiety, depression, psychological 
interventions, and virtual/digital delivery modalities were 
used. Searches were conducted using combinations of the 
main concepts to identify potentially relevant studies.

As an example, the search strategy for the PubMed 
database was as follows:

(“Pregnancy”(Mesh) OR “Postpartum Period”(Mesh) 
OR “Perinatal Care”(Mesh) OR pregnancy(tiab) OR 
pregnant(tiab) OR perinatal(tiab) OR prenatal(tiab) OR 
antenatal(tiab) OR postpartum(tiab) OR postnatal(tiab) 
*(tiab)) AND (“Anxiety”(Mesh) OR “Depression”(Mesh) 

OR anxiety(tiab) OR anxious(tiab) OR depression(tiab) 
OR depressive(tiab) OR “depressive symptom*”(tiab)) 
AND (“Internet”(Mesh) OR “Telemedicine”(Mesh) OR 
“Mobile Applications”(Mesh) OR “Computer-Assisted 
Therapy”(Mesh) OR internet(tiab) OR online(tiab) 
OR web(tiab) OR “web-based”(tiab) OR “internet-
based”(tiab) OR “internet-delivered”(tiab) OR digital(tiab) 
OR ehealth(tiab) OR “e-health”(tiab) OR telehealth(tiab) 
OR telemedicine(tiab) OR smartphone*(tiab) OR “mobile 
app*”(tiab) OR application*(tiab) OR chatbot*(tiab) OR 
“conversational agent*”(tiab) OR telephone(tiab) OR 
phone(tiab) OR “text message*”(tiab) OR SMS(tiab)) 
AND (psychotherapy*(tiab) OR “psychological 
intervention*”(tiab) OR “psychological therapy*”(tiab) OR 
counseling(tiab) OR “cognitive behavioral therapy”(tiab) 
OR CBT(tiab) OR psychoeducation(tiab) OR “behavior 
therapy”(tiab) OR “behavioral activation”(tiab) OR 
mindfulness(tiab) OR “cognitive therapy”(tiab)).

Inclusion and Exclusion Criteria
The inclusion criteria were RCTs published in English 
or Persian that investigated virtual psychological 
interventions or counseling approaches for anxiety and/or 
depression during the perinatal period. The PICO criteria 
defined for this review included participants (women in 
the perinatal period), virtual psychological interventions 
(counseling approaches, psychological, and educational 
interventions), comparison group (routine care or 
standard care), and outcomes (anxiety, depression). The 
exclusion criteria were the lack of access to the full text of 
articles and reporting of irrelevant results. 

Selection of Studies
After compiling the findings from all databases, 
the articles were exported to Microsoft Excel. Two 
authors  (S.S and M.D) independently screened the 
titles and abstracts and assessed potentially eligible 
full-text articles. Disagreements between the two 
reviewers during title/abstract screening and full-text 
assessment were initially resolved through discussion 
and consensus. When consensus could not be reached, 
a third reviewer independently reviewed the relevant 
record and participated in the discussion until a final 
decision was reached.  The study-related data, including 
author, year, type of intervention, study design, 
participant characteristics, and number of participants, 
were extracted. The study selection process was reported 
in accordance with the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA) 2020 
statement (24). The identification, screening, eligibility 
assessment, and inclusion of studies were presented in a 
PRISMA 2020 flow diagram (Figure 1). 

Assessment of Risk of Bias in Included Studies
Two researchers (S.S and M.D.) independently assessed 
the risk of bias in all included studies using the Cochrane 
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Risk of Bias tool (RoB 1) (25). All studies were evaluated 
in terms of the following domains: selection bias, 
performance bias, detection bias, attrition bias, and 
reporting bias. The risk of bias for each domain was 
classified as “low risk,” “high risk,” or “unclear risk.” The 
reviewers’ judgments were compared, and disagreements 
were initially resolved through discussion and consensus. 
When consensus could not be reached, a third reviewer 
was consulted to independently review the assessment 
and resolve the disagreement.

Data Synthesis
Given the substantial clinical and methodological 
heterogeneity among the included studies, a quantitative 
meta-analysis was not considered appropriate. The 
studies differed in terms of intervention modality and 
characteristics, duration and intensity of interventions, 
degree of professional involvement, timing of intervention 
during the perinatal period, comparator conditions, 
outcome measurement instruments, and follow-up 
periods. Therefore, the findings were synthesized 
narratively in accordance with the synthesis without 
meta-analysis (SWiM) reporting guideline (26). 

In this review, the term “virtual psychological 
interventions” was used as an overarching term for 
psychological interventions delivered remotely through 

technology-based platforms.
Before study classification, interventions were 

categorized according to their primary mode of delivery. 
The taxonomy was based on the main technological 
platform through which the psychological intervention 
was delivered, rather than on the intervention content 
or the terminology used by the original authors. Three 
predefined categories were used: (a) internet/web-based 
interventions, in which the intervention was primarily 
delivered through websites or web-based platforms 
accessed via a computer or mobile device; (b) telephone-
based interventions, in which psychological support or 
counseling was primarily delivered through telephone 
calls; and (c) mobile app- and chatbot-based interventions, 
in which the intervention was primarily delivered through 
a smartphone or tablet application or an interactive 
chatbot.

When an intervention used more than one delivery 
modality, classification was based on the primary or 
dominant modality through which the therapeutic content 
was delivered, while additional delivery modalities were 
recorded in the intervention description. Studies were 
not classified according to whether the intervention 
was described as “digital,” “eHealth,” or “mobile” by the 
original authors.  Within these intervention categories, 
findings were further organized according to the primary 

Figure 1. PRISMA Flowchart of the Included Studies.
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outcomes of depression and anxiety.
For each outcome, the synthesis considered the 

number of contributing studies, the total number 
of participants represented across these studies, 
intervention characteristics, comparator conditions, 
outcome measurement instruments, follow-up periods, 
and the reported direction and statistical significance of 
intervention effects. The reported participant numbers 
were used descriptively to characterize the body of 
evidence and did not represent pooled sample sizes or a 
statistical aggregation of participants across studies.

The direction of effect was classified according to 
whether the reported findings favored the intervention, 
favored the comparator, or showed no statistically 
significant difference between groups. This classification 
was based on the results reported by the original studies.

Similarities and differences across studies were 
considered in relation to intervention modality, 
intervention characteristics, study population, timing of 
intervention, outcome measurement instruments, and 
follow-up duration. Findings were presented narratively 
and organized by intervention modality and outcome to 
facilitate comparison across studies.

Assessing the Quality of the Body of Evidence Using the 
GRADE Approach
The certainty of evidence for the main outcomes was 
assessed using the Grading of Recommendations 
Assessment, Development and Evaluation (GRADE) 
approach. In this method, the evidence from the included 
studies is appraised across five domains—risk of bias, 
imprecision, inconsistency, indirectness, and publication 
bias—to determine the overall quality of evidence (27).

Results
A total of 3,976 records were initially identified by 
searching the aforementioned databases. After removing 
duplicate records, titles and abstracts of the remaining 
studies were screened. Subsequently, 72 articles were 
considered eligible for full-text assessment. Full-text 
articles were assessed for eligibility according to the 
predefined inclusion and exclusion criteria. The reasons 
for exclusion of studies assessed at the full-text stage 
were recorded and are presented in the PRISMA 2020 
flow diagram.  Finally, 23 studies met the inclusion 
criteria and were included in the final review (Figure 
1). Any disagreements between reviewers were resolved 
by discussion, and a third reviewer was consulted when 
consensus could not be reached. 

Furthermore, studies including a total of 4,133 women 
in the perinatal period were included in this review. 
The sample size varied from 42 participants (28) to 
660 participants (29). The follow-up period after the 
intervention ranged from 24 hours to six months.

Across the included studies, intervention characteristics, 
comparator conditions, outcome measurement 

instruments, and follow-up periods varied considerably. 
Depression was assessed using instruments such as the 
EPDS and PHQ-9, while anxiety was assessed using 
instruments including the GAD-7, STAI, and DASS-21. 
Most studies reported findings favoring the intervention, 
although the magnitude and statistical significance of 
effects varied across studies. Detailed characteristics of the 
interventions are presented in Table 1.

Overall, the interventions performed across the included 
studies were classified into the following categories:

Internet/web-based interventions: including internet-
based behavioral activation—treatment for postnatal 
depression (30); Internet-based cognitive behavioral 
therapy (ICBT) for the antenatal and postpartum 
period (28,32,34,35); therapist-assisted internet-
delivered cognitive behavioral therapy (TA-ICBT) (33); 
online mindfulness training (36, 45); online one-day 
cognitive behavioral therapy–based workshops (40); 
MumMoodBooster (MMB) (41,47).

Telephone-based interventions: including telephone-
based cognitive-behavioral therapy on postnatal 
depression (31), technology-based peer-support 
intervention program (PIP) (37), nurse-delivered 
telephone interpersonal psychotherapy (IPT) (39).

Mobile app- and chatbot-based interventions: including 
psychoeducational smartphone-based intervention (29), 
an app-based cognitive behavioral therapy (38), Smiling 
Mind (smartphone) application (42), mobile health 
application based on mindfulness and social support 
theory (43), Happy Mother App (44), the mental health 
chatbot (46), mobile-delivered mindfulness-based 
intervention (48), MamaLift Plus Digital Therapeutic 
(49), Smart Mama intervention (50).

Risk of Bias in Included Studies
The overall risk-of-bias assessments of the included 
studies are presented in Figures 2 and 3. Most studies 
showed a low risk of bias in random sequence generation 
(23/23), allocation concealment (22/23), incomplete 
outcome data (20/23), and selective reporting (23/23). 
Greater concerns were observed in the blinding domains, 
particularly blinding of participants and personnel, 
where 15 studies were rated as high risk of bias and 8 as 
low risk. Blinding of outcome assessment showed the 
greatest concern, with 21 studies rated as high risk of bias 
and only 2 as low risk. For other biases, 4 studies were 
rated as low risk, while the remaining studies had unclear 
risk of bias (Figures 2 and 3).

The results of the present review suggested that internet/
web-based, telephone-based, mobile app- and chatbot-
based interventions  may reduce anxiety and depression 
during the perinatal period.

In addition, a GRADE assessment was conducted to 
evaluate the certainty of evidence for the main outcomes. 
The certainty of evidence was rated as low for depression 
and anxiety, reflecting concerns related to risk of bias 
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Table 1. Characteristics of the Studies Used in This Review

Author (year)/Reference Type of study Main findings
Intervention 

delivery modalitya Type of intervention Participants number Outcomes
Measurement 

instrument

O'Mahen et al (2013) (30) RCT
Significant reduction in depressive 
symptoms

1
Internet-based behavioral 

activation—Treatment
Intervention group: 172

Control group: 138
Depression EPDS

Ngai et al (2015) (31) RCT
Significant reduction in depressive 
symptoms

2 Telephone-based CBT
Intervention group: 197

Control group: 200
Depression

EPDS

Milgrom et al (2016) (32) RCT
Significant reduction in depressive 
symptoms

1 ICBT
Intervention group: 21

Control group: 22
Depression EPDS

Pugh et al (2016) (33) RCT
Reduction in postnatal anxiety and 
depression

1 TA-ICBT
Intervention group: 24

Control group: 23

Depression
Anxiety

EPDS
DASS21

Forsell et al (2017) (28) RCT
Significant reduction in depressive 
symptoms

1 ICBT
Intervention group: 22

Control group: 20
Depression EPDS

Loughnan et al (2019) (34) RCT
Reduction in antenatal anxiety and 
depression

1 ICBT
Intervention group: 43

Control group: 44

Depression
 Anxiety

PHQ-9
GAD-7

Loughnan et al (2019) (35) RCT
Reduction in postpartum anxiety and 
depression

1 ICBT
Intervention group: 69

Control group: 62
Depression

Anxiety
PHQ-9
GAD-7

Potharst et al (2019) (36) RCT
Reduction in postpartum anxiety and 
depression

1
8-Session online mindful 

parenting training for mothers
Intervention group: 43

Control group: 33

Depression
Anxiety PHQ-4

Shorey et al (2019) (37) RCT
Reduction in postpartum anxiety and 
depression

2 A technology-based PIP
Intervention group: 69

Control group: 69

Depression
Anxiety

EPDS
STAI

Chan et al (2019) (29) RCT
Significant reduction in depressive 
symptoms

3
Psychoeducational mobile app 

(smartphone-based intervention)
Intervention group: 330

Control group: 330
Depression EPDS

Jannati et al (2020) (38) RCT
Significant reduction in depressive 
symptoms

3
Mobile application based on the 

principles of CBT
Intervention group: 39

Control group: 39
Depression EPDS

Dennis et al (2020) (39) RCT
Reduction in postpartum anxiety and 
depression

2 Nurse-delivered telephone IPT
Intervention group: 120

Control group: 121

Depression
Anxiety

EPDS
STAI

Van Lieshout et al (2021) (40) RCT
Reduction in postpartum anxiety and 
depression

1
Online 1-day cognitive behavioral 

therapy–based workshops
Intervention group: 202

Control group: 201

Depression
Anxiety

EPDS
GAD-7

Milgrom et al (2021) (41) RCT
Reduction in postpartum anxiety and 
depression

1
Web-based CBT interventions 
(internet CBT+coach calls) for 

PND (MMB) with FTF CBT

Intervention group MMB: 39
Intervention group FTF-CBT: 39

Control group: 38

Depression
Anxiety

PHQ-9
DASS-21

Bear et al (2022) (42) RCT
Reduction in postpartum anxiety and 
depression

3
Smiling Mind (smartphone) 

application
Intervention group: 49

Control group: 50

Depression
Anxiety DASS-21
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Liu et al (2022) (43) RCT
Significant reduction in depressive 
symptoms

3
Mobile health application based 

on mindfulness and social support 
theory

Intervention group: 65
Control group: 65

Depression
EPDS

Seo et al (2022) (44) RCT
Significant reduction in depressive 
symptoms

3
The mobile CBT-based app 

(Happy Mother)
Intervention group: 50

Control group: 50
Depression EPDS

Hulsbosch et al (2023) (45) RCT
Significant reduction in depressive 
symptoms

1
 Online mindfulness-based

intervention
Intervention group: 109

Control group: 110
Depression

 EDS

Suharwardy et al (2023) (46) RCT
Significant reduction in depressive 
symptoms

3
The mental health chatbot 

smartphone application with 
perinatal-specific content

Intervention group: 96
Control group: 96

Depression
PHQ-9

Danaher et al (2023) (47) RCT
Reduction in postpartum anxiety and 
depression

1

Perinatal version of the MMB 
eHealth program (MMB2; 

optimized for, but not limited to, 
smartphone use and incorporating 

text messages in a healthcare 
delivery setting)

Intervention group: 96
Control group: 95

Depression
Anxiety

EPDS
DASS-21

Leng et al (2023) (48) RCT
Significant reduction in depressive 
symptoms

3
Mobile-delivered four-week 

mindfulness-based interventions 
(MBI) 

Intervention group: 38 
Control group: 37

Depression EPDS

Dixit et al (2025) (49) RCT
Significant reduction in depressive 
symptoms

3

MamaLift Plus (an 8-week digital 
therapeutic for the treatment of 
symptoms of PPD) that is used 
on a mobile device, such as a 

smartphone or tablet.

Intervention group: 140
Control group: 70

Depression EPDS

Osman et al (2025) (50) RCT
Reduction in postpartum anxiety and 
depression

3
Smart Mama intervention 
(smartphone app-based 

intervention)

Intervention group: 74
Control group: 74

Depression
Anxiety

EPDS
STAI

TA-ICBT, Therapist-Assisted, Internet-Delivered Cognitive Behavior Therapy; ICBT, Internet-delivered cognitive behavioral therapy; PIP, peer-support intervention program; CBT, cognitive behavioral therapy; IPT, interpersonal psychotherapy;
MMB, MumMoodBooster; FTF, face-to-face; EDS, Edinburgh Depression Scale; STAI, The State-Trait Anxiety Inventory; PHQ-4, Patient Health Questionnaire-4; GAD-7, Generalized Anxiety Disorder 7-item scale; DASS-21, Depression Anxiety 
and Stress Scale Short Form; EPDS, Edinburgh Postnatal Depression Scale.
a Intervention delivery modality:  1 = Internet/web-based; 2 = Telephone-based; 3 = Mobile app-/chatbot-based.

Author (year)/Reference Type of study Main findings
Intervention 

delivery modalitya Type of intervention Participants number Outcomes
Measurement 

instrument

Table 1. Continued
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and inconsistency across the included studies. A detailed 
summary of findings table is provided in Table 2.

Discussion
This systematic review investigated the effects of virtual 
psychological interventions, including internet/web-
based, telephone-based, mobile app-  and chatbot-based 
interventions, on anxiety and depression among women 
during the perinatal period, based on studies identified 
through searches conducted up to February 2026. The 
results of the present review suggested that various virtual 
psychological interventions may reduce anxiety and 
depression among women during the perinatal period.

 The results of a randomized controlled trial (30) 
revealed that a minimal support, widely accessible 
internet behavioral activation program for postpartum 
depression is feasible to deliver to community populations 
when embedded within popular parenting sites. The 
findings of studies using internet/web-based cognitive 
behavioral therapy  for the antenatal and postpartum 
period (28,32,34,35) indicated that an internet CBT 
program is a feasible, acceptable, and efficacious treatment 
option for women with anxiety or depression during 
pregnancy and postnatal. The results of interventional 
studies with approaches including TA-ICBT (33), Online 

mindfulness training (36, 45), Online 1-Day Cognitive 
Behavioral Therapy–Based Workshops (40), and MMB 
CBT (41) indicated a reduction in depression and 
anxiety during the postpartum period. One study used 
an optimized MomMoodBooster eHealth program to 
ameliorate perinatal depression, and its results support 
the effectiveness of using this program as a treatment 
option for depression in the perinatal period (47). 
Taken together, these findings suggest that internet/
web-based interventions may be beneficial across 
different psychological approaches; however, differences 
in intervention duration, intensity, degree of therapist 
involvement, and participant characteristics make direct 
comparisons between individual programs difficult.

Among telephone-based interventions, the findings of 
studies on CBT by telephone (31) and interventions such 
as nurse-delivered telephone psychotherapy (39) revealed 
a significant effect on perinatal depression and anxiety. 
The findings of a study with the PIP (37) evaluating a 
technology-based intervention for preventing postnatal 
depression showed significant effectiveness in reducing 
the risk of postnatal depression and anxiety among new 
mothers. Compared with fully self-guided interventions, 
telephone-based approaches may provide greater 
opportunities for interpersonal support and professional 

Figure 2. Risk of Bias Graph: Review Authors’ Judgments About Each Risk of Bias Item Presented as Percentages Across All Included Studies

Figure 3. Risk of Bias Summary: Review Authors’ Judgments About Each Risk of Bias Item for Each Included Study.
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guidance, which could contribute to treatment 
engagement and symptom improvement. Nevertheless, 
the limited number of telephone-based studies and 
differences in intervention content and intensity prevent 
firm conclusions regarding the relative effectiveness of 
this modality.

Chan et al, in their study, reported that a 
psychoeducational mobile App (smartphone-based 
intervention) was effective in reducing postnatal depression 
at 4 weeks postpartum (29). The findings of studies on 
CBT by App (38), MamaLift Plus Digital Therapeutic 
Mobile App (49), interventions such as Happy Mother 
App (44), and apps that used mindfulness (43,48) revealed 
a significant effect on perinatal depression and/or anxiety. 
Additionally, Suharwardy et al performed a study to assess 
the feasibility and impact of a mental health chatbot on 
postpartum mental health. The findings revealed high 
feasibility and efficacy in reducing depression scores (46). 
Bear et al, in their study, show that delivery of mindfulness 
via smartphones could be a viable and affordable resource 
for reducing postnatal depression and anxiety (42). Osman 
et al indicated a significant reduction in postpartum 
depressive and anxiety symptoms due to the Smart Mama 
application. This App had registration instructions, a 
homepage, and sessions (50). The findings suggest that 
mobile applications and chatbot-based programs may 
offer accessible and flexible approaches for supporting 
perinatal mental health. However, the interventions varied 
considerably in their content, duration, level of human 
involvement, and degree of interactivity. In particular, 
chatbot-based evidence remains limited compared with 
other virtual modalities, with only a small number of 
studies available, and therefore its effectiveness should be 
interpreted cautiously.

Several factors may explain the variation in effectiveness 
observed across the included studies. First, intervention 
intensity differed substantially in terms of duration, 
number of sessions, frequency of contact, and amount 
of therapeutic content. Second, the extent of professional 
guidance varied from fully self-guided programs to 
interventions involving therapists, nurses, or other 

healthcare professionals. Greater professional involvement 
may facilitate individualized support, monitoring, and 
adherence, although the available evidence does not 
allow a direct comparison of guided and unguided 
interventions. Third, differences in baseline symptom 
severity may have influenced the observed effects, as 
interventions delivered to women with clinically elevated 
symptoms may produce different outcomes from those 
implemented among women with mild or subclinical 
symptoms. The timing of intervention may also be 
relevant, because psychological needs and contextual 
factors may differ between pregnancy and the postpartum 
period. Finally, the use of different outcome measurement 
instruments, including the EPDS, PHQ-9, GAD-7, STAI, 
and DASS-21, as well as differences in assessment time 
points and follow-up duration, may have contributed to 
variation in the reported findings. Therefore, differences 
in effectiveness should be interpreted in the context of 
these clinical and methodological characteristics rather 
than being attributed solely to the intervention delivery 
modality.

Strengths and Limitations
This review has several notable strengths. To the best of 
our knowledge, this review provides a comprehensive 
synthesis of the effects of multiple modalities of virtual 
psychological interventions—including internet/web-
based interventions, mobile app-based interventions, and 
chatbot-based interventions—on perinatal depression and 
anxiety. The inclusion of these diverse virtual modalities, 
particularly smartphone applications and chatbot-based 
platforms, allows a broader assessment of technology-
mediated psychological interventions during the perinatal 
period.  The search strategy was extensive, covering 
major databases (e.g., PubMed, Web of Science, Scopus) 
up to February 2026 without language restrictions. 
Additionally, the included studies represented a total of 
4,133 women with depression and/or anxiety, providing a 
broad body of evidence for the synthesis, and the quality 
of the included evidence was assessed using the GRADE 
approach, which adds methodological rigor despite the 

Table 2. Summary of Findings and Certainty of Evidence (GRADE) for Virtual Psychological Interventions in Depression and Anxiety in the Perinatal Period

Outcome
No. of 
studies

Participants
Direction of 
effect

Consistency 
of findings

Risk of bias Imprecision Indirectness Publication bias
Certainty of 
evidence

Depression 12 2456
Favors 
intervention

Seriousa Seriousb No serious No serious Suspected ⊕⊕◯◯ Low

Depression 
and Anxiety

11 1677
Favors 
intervention

Seriousa Seriousb No serious No serious Suspected ⊕⊕◯◯ Low

GRADE: Grading of Recommendations Assessment, Development and Evaluation
GRADE Working Group grades of evidence:
a Downgraded by one level for inconsistency because the direction and magnitude of findings varied across studies and substantial clinical and methodological 
heterogeneity was observed across interventions, populations, outcome measures, and follow-up periods. 
b Downgraded by one level for risk of bias because a substantial proportion of included studies had high risk of bias in the blinding domains, particularly 
blinding of participants and personnel and blinding of outcome assessment.
The findings were synthesized narratively without statistical pooling because substantial clinical and methodological heterogeneity precluded calculation of a 
meaningful overall pooled effect estimate.
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final low-certainty rating. Furthermore, the inclusion of 
diverse interventional approaches (CBT, mindfulness, 
peer-support, and psychoeducation) offers a broad clinical 
perspective for maternal health providers. 

Notwithstanding these strengths, several limitations 
should be considered when interpreting the findings. First, 
the number of studies evaluating smartphone app- and 
chatbot-based interventions was relatively limited, which 
restricts the strength and generalizability of conclusions 
regarding these newer digital modalities. Second, 
substantial clinical and methodological heterogeneity was 
observed across the included studies, particularly with 
respect to intervention modality and type, intervention 
characteristics, duration and intensity, timing of 
intervention (antenatal versus postpartum), outcome 
measurement instruments, and follow-up periods.  This 
heterogeneity limits direct comparisons across studies 
and may affect the consistency and interpretability of 
the findings. Third, the overall certainty of evidence 
was limited according to the GRADE assessment, which 
reduces confidence in the estimated direction and 
magnitude of the observed effects.

In addition, potential publication bias should be 
considered, as studies with statistically significant or 
favorable findings may be more likely to be published. 
The methodological quality of the included studies also 
varied, and several studies had concerns regarding risk 
of bias, particularly in the blinding of participants and 
personnel and outcome assessment. These differences 
in methodological quality may have influenced the 
consistency and reliability of the findings.

Another important limitation was the variation in the 
level of professional support provided during intervention 
delivery. Some interventions were guided by healthcare 
professionals through regular contact, feedback, or 
monitoring, whereas others were largely unguided and 
required participants to engage with the intervention 
independently. Differences in the degree of guidance 
may influence adherence, engagement, and intervention 
efficacy, as professional support may facilitate motivation 
and completion of intervention components, while 
unguided interventions may be more vulnerable 
to reduced engagement or incomplete adherence. 
Conversely, unguided digital interventions may provide 
greater accessibility, flexibility, and scalability. Because 
the included studies varied substantially in the extent and 
frequency of professional involvement, the independent 
effect of guided versus unguided delivery on adherence 
and intervention efficacy could not be determined and 
may have contributed to the observed heterogeneity. 
Finally, given the differences in culture across countries, 
the findings cannot be generalized to all circumstances.

Conclusions
This systematic review, which included 4,133 women in 
the perinatal period, suggested that virtual psychological 

interventions may reduce depression and anxiety 
symptoms. The findings of this review may provide useful 
evidence for researchers and maternal healthcare providers 
regarding the potential role of virtual psychological 
interventions  during the perinatal period  .Overall, the 
findings suggest that virtual psychological interventions 
may reduce depressive and anxiety symptoms; however, 
the certainty of the evidence was low according to 
the GRADE assessment, and substantial clinical and 
methodological heterogeneity was observed among the 
included studies. Considering the quality of the included 
studies and the limitations identified, future research 
should use more robust methods to evaluate interventions 
for reducing depression and anxiety during the perinatal 
period.
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