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Abstract

The present study evaluated the combined effectiveness of cognitive behavioral therapy
(CBT) for postnatal depression. A systematic search was conducted across databases
including PubMed, Embase, and the Cochrane library to identify the randomized controlled
trials (RCTs) that assessing CBT versus control for postnatal depression until March 2017.
Data was extracted by two reviewers, independently. The Review Manager 5.3 and Stata
11.0 were used to calculate the synthesized effect of CBT on depression, and anxiety. A
total of 20 RCTs involving 3623 participants were included. The results of meta-analysis
showed that CBT was associated with a better Edinburgh Postnatal Depression Scale
(EPDS) than control in short-term (mean difference = -2.86, 95% ClI: -4.41—-1.31; P<0.05)
and long-term (mean difference = -1.68, 95% Cl: -1.81-1.56; P<0.05). CBT also improved
short-term (mean difference = -6.30, 95% ClI: -11.32—1.28; P<0.05) and long-term (mean
difference =-4.31, 95% ClI: -6.92—1.70; P<0.05) Beck Depression Inventory (BDI). Sub-
group analysis based on intervention types showed that in-home and telephone-based ther-
apy exhibited significant reductions in EPDS scores (P<0.05 for all). CBT significantly
improved the short-term [odds ratio (OR) = 6.57, 95% CI: 1.84-23.48; P<0.05] and long-
term (OR =2.00, 95% CI: 1.61-2.48; P<0.05) depressive symptomatology as compared to
control. CBT also reduced the score of Depression Anxiety Stress Scales (DASS), though
without significance. In conclusion, CBT effectively improved the symptoms and progres-
sion of postnatal depression.

Introduction

Pregnancy is usually accompanied with various psychological conditions such as depression,
even after childbirth [1]. As reported by the world health organization (WHO), depression is a
leading cause of disability worldwide [2]. Depression is rendered to increase the disease bur-
den in women with respect to all health conditions [3]. Depression negatively affects physical
and social functions and is a major risk factor for suicide [4]. Anxiety and depression are the
most common symptoms in the complex psychological changes during pregnancy [5-7].
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Physical, pathological, and social changes, that leading to anxiety and depression will continue
from the prenatal period to puerperium [8, 9]. Thus, the most common female mental disor-
der, that is postpartum depression, refers to depression occurring during puerperium. Postpar-
tum depression usually occurs 2 weeks after childbirth, and the symptoms are typical at 4-6
weeks [8, 9]. Postnatal depression (PND) is often referred to a condition occurring after child-
birth [10]. In most studies, the population of PND includes women with continuous depres-
sion from pregnancy to childbirth, as well as women who never experienced depression until
childbirth [2, 10]. Previous studies also reported that the prevalence of PND ranged from 13%
to 19.2% in new mothers during the first few months after childbirth [11, 12]. The common
symptoms of PND include emotional lability, guilt, dysphoria, confusion, and even suicidal
tendency [4, 13]. If untreated, severe clinical symptoms will appear and ultimately increase the
risk of suicide [4, 13]. Meanwhile, some studies suggested that early diagnosis and intervention
of PND are advantageous in relieving the negative impacts on women [3, 14].

A variety of PND treatment options, including a combination of therapies encompassing
medication and psychotherapy exist [5]. Antidepressants such as tricyclic antidepressants,
monoamine oxidase inhibitors, and selective 5-hydroxytryptamine (5-HT) reuptake inhibitors
can effectively improve the symptoms of PND. However, the medication therapy may affect
the baby via milk metabolism [15, 16]. Thus, clinical attention has been focused on psychologi-
cal counseling and interventions. A number of published trials have compared the efficacy of
different therapies on PND [3, 15, 17]. The psychological therapy can stimulate the inherent
maternal motivation, improve the ability to cope with PND without carrying adverse drug
reactions to breastfeed infants [18, 19]. Investigators speculated that abnormal emotions and
behavior of PND were related to distorted cognition, thereby recommending psychological
treatment as the preferred approach for PND [20, 21]. Besides, PND patients prefer psycholog-
ical therapies, such as cognitive behavioral therapy (CBT), psychodynamic therapy, interper-
sonal therapy (IPT), and counseling [2, 19]. Some reviews have shown that these means are
effective options for improving PND [2, 22]. CBT is one of the non-pharmacological therapies
that has been applied in clinical practive in recent years [19, 23]. Several studies have reported
that CBT exerts significant therapeutic effects on PND [2, 8, 11, 23, 24]. Whether CBT and
which type of CBT is superior in reducing risk and relieving symptoms of PND is still required
to be elucidated.

In this study, we aimed to explore whether CBT was more efficient in improving the
depressive condition of women following childbirth as compared to treatment as usual by
meta-analysis.

Materials and methods

This study was performed based on the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines (S1 Table).

Search strategy

Databases including PubMed, Embase, and the Cochrane Library were systematically searched
for identifying randomized controlled trials(RCT) with respect to CBT in women with PND
until March 2017. Additional relevant studies were also screened from references of the
included studies, conference or meeting abstracts, and registered websites of clinical trials. The
keywords and terms such as “puerperal depression”, “postnatal depression”, “postpartum
depression”, “puerperium depression”, “cognitive-behavioral”, and “cognitive behavioral ther-
apy” were used in various combinations during the search. The number of selected studies in

different databases were recorded in Excel table. No regional and racial restrictions were

PLOS ONE | https://doi.org/10.1371/journal.pone.0205243 October 15, 2018 2/16


https://doi.org/10.1371/journal.pone.0205243

o @
@ ’ PLOS ‘ ONE Cognitive behavioral therapy for women with postnatal depression

applied during the search. The primary language of eligible studies was English; however, arti-
cles in Chinese or other languages were also considered for inclusion as necessary. The manu-
ally searching of target journals was performed to obtain potential eligible studies and the
corresponding authors of included studies were contacted if there were missing key data.

Inclusion and exclusion criteria

Inclusion criteria: Patients: The cohort of patients included women, who gave birth to an
infant in the past year, with formal diagnosis of PND or with the risk of PND. Comparison:
Each trial was comprised of two groups, one received CBT, and the other received usual care,
home visiting, waitlist control, or other conventional treatment. Outcomes: The mean depres-
sion score and its associated standard deviation before and after intervention in the control
and experimental groups were extracted and recorded[common depression score scale
includes Edinburgh Postnatal Depression Scale (EPDS) and Beck Depression Inventory
(BDI-ID)] [9, 25]. The improvement rates of PND after treatments were also extracted. Study
design: the forms of CBT included internet-based therapy, telephone-based therapy, in-home
therapy, and mindfulness-based cognitive behavioral therapy. Therefore, if the interventions
of the included studies belonged to one of the therapies mentioned above, the RCTs would be
considered for inclusion.

Exclusion criteria: Observational studies, animal studies, reviews, and other types of non-
RCTs were excluded. Articles without sufficient information or data were also discarded after
contacting key authors.

Data extraction

The baseline characteristics of patients and target data of outcomes were extracted from eligi-
ble studies by two reviewers, independently. These information were about study authors,
published year, the number of cases, average age, sex ratio, diagnostic criteria of PND, and
baseline history of depression. Primary data were interventions, symptoms of anxiety and
depression, improvements rates, different types of depression score scale, diagnostic accuracy
statistics, relapse rate of PND. Secondary outcome was the improvement in quality of life.
When there was discrepancy about the extracted data, it would be resolved by discussing with
the third reviewer.

Quality assessment of included studies

RCTs were included only if they fulfilled the inclusion criteria and the following quality assess-
ment. The quality of included studies was evaluated according to the criteria provided by the
Cochrane Handbook for Systematic Reviews of Interventions [26]. The quality elements such
as selection bias, blinding bias, incomplete outcome data, selective reporting bias, and other
bias were assessed. A third reviewer resolved the disagreement in case of controversy. The
final quality of each study was defined as high-risk, unclear risk or low-risk of bias, according
to the handbook mentioned above.

Statistical analysis

This meta-analysis was conducted using the RevMan 5.3 software provided by the Collabora-
tion Network [26] and the Stata 11.0 software (StataCorp LLC). Data were represented as stan-
dardized mean difference (SMD) and its 95% confidence interval (95% CI) [2]. The chi-
squared test (presented as I*) was used to analyze the heterogeneity of the included studies
(P<0.1 was set as the test level), and the degree of heterogeneity was judged based on the value
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of I. If I” was >50%, it was considered a high-risk of heterogeneity. Then, the subgroup analy-
sis was introduced to evaluate the clinical homogeneity. If a high-risk of heterogeneity as
absent in the analysis, the fixed effect model was used, otherwise, the random-effects model
was applied. The sensitivity analysis was conducted when a high-risk of bias was indicated.
The odds ratio (OR) with a 95% confidence interval (95% CI) was used to present the dichoto-
mous data. The continuous variables were analyzed in term of mean * standard deviation. For
continuous data, the weighted mean difference (WMD) was used if the measurement unit of
continuous variables was identical, or, the standardized mean difference (SMD) was used.
Funnel plots and the Egger’s and Begg’s tests were used to assess the publication bias. A
P<0.05 was considered statistically significant for combined effectiveness assessment.

Results
Literature research

The search results of the RCT's by the two evaluators were highly consistent. According to the
search strategy and data collection methods, a total of 702 articles published from 1993-2017
were retrieved. After screening the titles and abstracts, 628 articles were abandoned due to the
irrelevant topic or research purposes, animal study, drug treatment, or improper evaluation of
efficiencies and outcomes. After further reading the full text, 54 studies were excluded because
of non-RCTs, reviews, and reduplication. Finally, 20 studies [15, 20, 21, 27-43] (Fig 1) were
included. These studies involved 3623 participants, comprising of 1923 cases in the psychologi-
cal intervention group and 1700 in the control group. These studies were performed world-
wide and published in English.

General information and characteristics of included studies

Patients. Among these 3623 participants, 1923 cases were in the intervention group, and
the remaining 1700 cases were in the control group. The age of this population ranged from 18
to 37 years. Most of the participants were primiparous and married. The definition and criteria
of PND varied among the included studies. EPDS, BDI, Beck Anxiety Inventory (BAI), and
Hamilton Rating Scale were used in various studies for defining PND. The baseline character-
istics of the eligible studies are listed in Table 1.

Interventions

All studies had intervention and control arms. Among these studies, internet-based therapy,
telephone-based therapy, in-home therapy, and mindfulness therapy were used as the inter-
vention for PND patients. These therapies were carried out by psychologists, or trained nurses,
or researchers. The duration of treatment ranged from 1 to 12 sessions. On the other hand, tra-
ditional treatments such as medication, counseling service, collaborative care, and other forms
of therapies were used in the control groups.

Quality assessment of included studies

Although randomization was reported in all included RCTs, few studies [27, 33, 39, 42]
reported specific method of randomization. It was impossible to set blind for patients due to
the theory of the intervention, however, some studies [27, 39] reported that blind was applied
in the study design. We regarded high-performance bias in these trials. Due to the critical
requirements or missing data of the allocation concealment, most of the included studies were
considered as high-risk or unclear risk of allocation concealment. Overall, according to the
risk assessment criteria of the Cochrane Handbook, more than 60% of the studies were
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Fig 1. Schematic of the study selection.

https://doi.org/10.1371/journal.pone.0205243.g001
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Table 1. Baseline characteristics of included studies.

Author Year |Region | Types of Int | Con total Nin Nin |AgeinInt |Agein Con |Outcomes measure
CBT number |Int |Con methods
Ngai FW 2017 | China telephone CBT | Treatment as usual | 397 197 | 200 |31.1(3.8) 30.4 (4.4) Health related QOL SF-12
Pugh NE 2016 | Canada | internet CBT | Treatment as usual | 47 24 |23 | >18 >18 depression, recovery EPDS, PSI,
DASS
Leung SS 2016 | China group CBT | Treatment as usual | 164 82 |82 31.56(3.78) | 30.9(5.7) depression, anxiety EPDS, HADS
Dimidjian S 2016 | USA mindfulness | CBT | Treatment as usual | 86 43 |43 30.98 (4.08) | 28.72 (5.50) | Depressive Symptom EPDS
Severity
Milgrom J 2016 | Australia | internet CBT | Treatment as usual | 43 21 22 31.7(4.6) 31.5(4.3) depression, anxiety SCID, BDI,
DASS
Fathi- 2015 | Iran hospital CBT | Treatment as usual | 135 64 |71 25(3.58) 26(3.82) depresssion, anxiety EPDS, BDI,
Ashtiani A BAI
Ngai FW 2015 | China telephone CBT | Treatment as usual | 397 197 | 200 | 31.1(3.8) 30.4(4.4) depression, recovery EPDS
Milgrom J 2015 | Australia | group CBT | Treatment as usual | 45 30 15 30.1 (5.5) 31.6 (3.2) depression, anxiety BDI,BAIPSI
HouY 2014 | China hospital CBT | Treatment as usual | 249 128 | 121 | 28(3) 28(4) depression and sleep quality | EPDS, PSQI
O’Mahen HA | 2013 | UK internet CBT | Treatment as usual | 910 462 | 448 |32.3(4.7) 32.2(5.7) depresssion, recovery EPDS
Ammerman | 2013 | USA in-home CBT | standard home 93 47 |46 |224(5.2) 21.5(3.9) psychological distress, social | Brief Symptom
RT visiting support, and social network | Inventory
Milgrom 2011 | Australia | group CBT | General 68 22/ |23 31.5 (4.7) 31.5 (4.7) depression, recovery BDI
practitioner 23
management
Morrell 2009 | UK in-home CBT | Treatment as usual | 418 271 | 147 | 30.9 (5.4) 30.9 (5.4) depression, recovery EPDS, STAI,
SF-12, PSI
Austin MP 2007 | Australia | group CBT | Treatment as usual | 277 191 |86 | 314 31.4 depression, anxiety EPDS, STAI
Milgrom 2005 | Australia | group CBT | Treatment as usual | 192 46 |33 | 29.7(54) |29.7(54) depression BDI, BAIL
social support
Misri S 2004 | USA group CBT | Treatment as usual | 35 19 16 | 29.52(5.85) | 30.81 (3.31) | depression, anxiety HAM-A,
HAM-D,
EPDS
Cooper 2003 | UK in-home CBT | Treatment as usual | 193 43 |52 27.7 (5.4) 27.7 (5.4) depression, anxiety EPDS
Honey 2002 | UK hospital CBT | Treatment as usual | 45 23 |22 27.9 (5.5) 27.9 (5.5) Depressive Symptom EPDS
Chabrol H 2002 | France in-home CBT | Treatment as usual | 48 18 |30 |30.5(4.3) 30 (5) depression, recovery BDLEPDS
Prendergast | 2001 | USA group CBT | Ideal standardized | 37 17 |20 |322 322 depression EPDS

care

Abbreviations: CBT, cognitive behavioral therapy; Int, intervention; Con, control; N, number; QOL, quality of life; EPDS, Edinburgh Postnatal Depression Scale; PSI,

Parenting Stress Index; DASS, Depression Anxiety Stress Scales; BDI, Beck Depression Inventory; HADS, Hospital Anxiety and Depression Scale; BAI, Beck Anxiety
Inventory; PSQI, Pittsburgh Sleep Quality Index; HAM-A, 14-item Hamilton Rating Scale for Anxiety; HAM-D, 21-item Hamilton Rating Scale for Depression; STAI,
State-Trait Anxiety Inventory.

https://doi.org/10.1371/journal.pone.0205243.t001

considered as low-risk of bias, approximately 30% as unclear risk, and less than 10% as high-

risk of bias (Figs 2 and 3).

Effectiveness of interventions

PND symptoms. A total of 13 studies reported the data pertaining the improvement of
depressive symptoms after interventions as assessed by either EPDS or BDI. Heterogeneity
detection results did not suggest a significant heterogeneity (I><40%) for long-term evalua-
tion, and the fixed effects model was introduced for this part of the meta-analysis. After CBT,
the scores of EPDS in the intervention group were significantly lower than those in the control
group, and the differences in both short- and long-term effects were statistically significant
(short-term: SMD = -2.86, 95% CI: -4.41--1.31; P<0.05, and long-term: SMD = -1.68, 95%
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Fig 2. Risk of bias graph: A review of the authors’ judgments about each risk of bias item presented as percentages
across all included studies.

https://doi.org/10.1371/journal.pone.0205243.9002

CI: -1.81--1.56; P<0.05). The results are presented in Figs 4 and 5. While assessing the effect
of CBT on short-term of BDI, the random effects model was applied owing to significant het-
erogeneity (I>>50%). The results of meta-analysis showed that the scores of BDI in the CBT
group reduced more than those of the control group, both in short-term (mean difference =
-6.30, 95% CI: -11.32--1.28; P<0.05) and long-term (mean difference = -4.31, 95%

CI: -6.92--1.70; P<0.05). The studies on sensitivity analysis by Ngai et al. [31] and Morrell

et al. [36] were the main sources of heterogeneity (S1 Fig). The study of Fathi-Ashtiani et al.
[30] was considered as the primary source of heterogeneity for pooled analysis of short-term
BDI (S2 Fig). After removing this study, the I* decreased from 91 to 58%.

Other indicators of depression and/or anxiety were also evaluated, although only three
RCTs reported data regarding BAI and DASS. No significant heterogeneity was observed as
indicated by the 1%, and thus, the fixed effects model was used for DASS analysis, but not for
BAI (I*>50%). The results of meta-analysis showed that the scores of BAI in the intervention
group were lower than those in the control group; however, the differences of short-term
(SMD = -4.64, 95% CI: -12.62-3.33; P = 0.25) and long-term (SMD = -0.81, 95% CI: -3.22-
1.59; P = 0.51) were not statistically significant. On the other hand, the combined results
showed that the scores of DASS in the intervention group were lower than those in the control
group, and the difference of DASS-stress (SMD = -5.28, 95% CI: -8.25--2.32; P<0.01) was sta-
tistically significant, except for DASS-anxiety (SMD = -1.14, 95% CI: -3.64-1.36; P = 0.37).
The detailed results are illustrated in Fig 6.

Subgroup analysis based on the types of intervention

As several types of therapies were used among these included studies, we performed a sub-
group analysis to determine the most optimal intervention that exerted the best effect on
relieving symptoms of depression with respect to EPDS. The results showed that in-home-
based CBT was significantly superior in improving depression in short-term (SMD = -0.97,
95% CI: -1.81--0.13; P<0.01) and long-term (SMD = -0.31, 95% CI: -0.57--0.05; P<0.01) as
compared to the control group. Internet-based and telephone-based therapies were also effi-
cient; however, the results were not convincing owing to the limited number of included stud-
ies (S3 and S4 Figs).
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1.1.1 EPDS

Chabrol H2002 59 27 18 137 36 30 99% -7.80[-9.59,-6.01] =

Cooper2003 92 48 42 113 48 50 9.6%  -2.10[-4.07,-0.13] ]

Dimidjian $2016 4.67 3.95 24 6.39 3.81 31 95% -1.72[-3.79, 0.35] ]

Fathi-Ashtiani A2015  13.05 5.7 64 12.48 5.01 71 9.8% 0.57 [-1.25, 2.39] T

Hou Y2014 133 29 104 156 35 109 11.0%  -2.30[-3.16,-1.44] -

Leung S$S2016 10.71 3.76 82 11.56 2.89 82 10.8% -0.85[-1.88, 0.18] |

Morrell2009 92 54 271 113 58 147 10.7% -2.10 [-3.24, -0.96] -

Ngai FW2015 7.76 0.68 197 12.86 0.68 200 11.4%  -5.10[-5.23,-4.97] =

Prendergast2001 81 29 17 113 58 20 82%  -3.20[-6.09,-0.31] ]

Pugh NE2016 8.68 38 19 1271 37 21 91%  -4.03[-6.36,-1.70] i

Subtotal (95% CI) 838 761 100.0%  -2.86 [-4.41,-1.31] <

Heterogeneity: Tau? = 5.51; Chiz = 190.09, df = 9 (P < 0.00001); I = 95%
Test for overall effect: Z = 3.61 (P = 0.0003)

1.1.2 BDI
Chabrol H2002 4.7 3 18 157 44 30 224% -11.00[-13.10,-8.90] S
Fathi-Ashtiani A2015  14.86 5.95 64 16.13 5.63 71 22.6% -1.27 [-3.23, 0.69] e i
Milgrom J2015 12.6 7.15 14 19.33 7.18 15 18.7% -6.73[-11.95,-1.51] — = -
Milgrom J2016 145 122 21 23 75 22 17.4% -8.50[-14.59,-2.41] -
Milgrom2005 1448 8.8 31 18.78 85 18 19.0% -4.30 [-9.30, 0.70] — |
Subtotal (95% Cl) 148 156 100.0% -6.30 [-11.32, -1.28] ——
Heterogeneity: Tau? = 28.09; Chi? = 45.35, df = 4 (P < 0.00001); 1= 91%
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Fig 4. Combined results of EPDS and BDI scores comparing CBT vs. control conditions immediately post-
intervention: A random effects analysis.

https://doi.org/10.1371/journal.pone.0205243.g004

Improvement of postnatal depression after treatments

Ten RCTs reported women under the diagnostic criteria after interventions. As there was sig-
nificant heterogeneity (I>>50%), the random effects model was introduced during this part of
the meta-analysis. As shown in Fig 7, after CBT, the number of women cured of PND in the

CBT Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% Cl IV, Fixed, 95% CI
1.2.1 EPDS
Cooper2003 86 59 40 92 54 48 0.3% -0.60[-2.98, 1.78] S
Dimidjian S2016 4.9 522 21 6.62 4.94 29 02% -1.72[-4.59, 1.15) -1
Honey2002 14.87 5.97 23 16.95 5.44 22 0.1% -2.08[-5.41, 1.25) = =
Leung SS2016 94 278 82 10 3.22 82 18% -0.60[-1.52,0.32) =
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Fig 5. Combined results of EPDS and BDI scores comparing CBT vs. control conditions at long-term post-intervention: A random effects
analysis.

https://doi.org/10.1371/journal.pone.0205243.9005
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Fig 6. Forest plot of DASS and BAI scores comparing CBT vs. control conditions post-intervention: A random effects analysis. A, DASS-stress; B,
DASS-anxiety; C, BAI -anxiety.

https://doi.org/10.1371/journal.pone.0205243.g006

intervention group was significantly higher than those in the control group, the differences of
short-term (OR = 6.57, 95% CI: 1.84-23.48; P<0.05) and long-term (OR = 2.00, 95% CI: 1.61-
2.48; P<0.05) were both statistically significant.

Publication bias

The publication bias of the included studies in EPDS was evaluated using the inverted funnel
plots and quantified using the Egger’s test and Begg’s test. Fig 8 demonstrated a satisfactorily
symmetrical inverted funnel plot (Egger’s test: P = 0.802>0.05; Begg’s test: P = 0.858>0.05),
suggesting no significant bias of publication.

Discussion

Meta-analysis is an important method for evidence-based medicine [26]. It refers to the sys-
tematic, objective, and comprehensive quantitative analysis of results from multiple indepen-
dent studies with identical objectives by appropriate statistical methods. In this study, 20 RCTs
were included in the meta-analysis. The results showed that CBT was clinically more effective
than conventional therapies, with a reduced number of PND patients and improved symptoms
of the disease. Notably, multiple therapies including CBT and anti-depressive medication were
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Fig 7. Meta-analysis of the OR in women who improved and failed to meet the diagnostic criteria (variously defined) comparing CBT with
control post-intervention: A random effects analysis.

https://doi.org/10.1371/journal.pone.0205243.9007

used in the included studies, making the effects of therapies difficult to separate from each
other.

Recently, several meta-analyses [2, 9, 19, 22] assessed the reliable and effective therapy for
PND, and the results were not consistent. In 2013, Scope et al. [44] performed a meta-analysis
to evaluate whether CBT could serve as an evidence-based treatment for women with PND as
compared to other used packages of care. They identified 7 eligible studies for the final meta-
analysis, which showed that the CBT group could be effective in reducing depression when
compared with the usual care, routine primary care, or waiting list groups. However, all the
included studies were not RCTs, and the varied definitions of the CBT component of the stud-
ies suggested that the results should be interpreted cautiously. Morrell et al. [9] systematically
evaluated the clinical effectiveness and cost-effectiveness of postnatal intervention in women
to prevent PND. The meta-analysis designated CBT as the most beneficial intervention. The
study concluded that cognitive behavioral therapy was cost-effective with respect to traditional
care, although much of the evidence was inconclusive. The present study focused primarily on
the cost-efficiency of CBT; the clinical efficiency of the methods has not been assessed system-
atically. Furthermore, Lau et al. [19] performed another meta-analysis to evaluate the efficacy
of the therapist-supported internet-based CBT on postpartum women. After searching, a total
of 8 RCTs involving 1523 participants across six nations were included. They found that this
therapy could significantly improve stress, anxiety, and depressive symptoms in postpartum
depressive women as compared to those of the control group. Though the results were positive,
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Fig 8. Funnel plots for evaluating the publication bias.
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the therapist-supported internet-based cognitive behavior therapy was only one specific type
of the cognitive behavior therapy. Although these studies determined that CBT was useful in
improving the depressive symptoms among women with postnatal depression. However, these
meta-analyses did not systematically assess the efficiencies of different types of CBT in treating
postpartum women as compared to control groups.

Our meta-analysis found that the CBT, overall or in different forms, had significant benefits
in treating women with PND. The overall results of our meta-analysis showed that the CBT
exerted good short-term and long-term effects on PND. After the administration of interven-
tion, the symptoms of PND patients could be significantly improved immediately after treat-
ment within few weeks and maintained for >3 months. Non-guided counseling and usual
therapy had only a good short-term effect on PND. At the end of the intervention, these meth-
ods could significantly improve the symptoms; however, the long-term efficacy was poor. In-
home-based, internet-based, and telephone-based exhibited a good short-term effect on PND,
and the long-term efficacy remains to be further elucidated. The sub-group analyses showed
that the internet-based therapy, telephone-based therapy, in-home therapy, mindfulness ther-
apy, and other forms of CBT were efficacious in relieving symptoms and reducing the number
of PND patients. These findings indicated that CBT could exert its therapeutic role in various
forms of delivery, enabling the participants to select appropriate therapeutic pathway, thereby
increasing the treatment compliance.

This meta-analysis aimed to systematically evaluate the efficiencies of CBT in treating new
mothers with PND based on the latest clinical evidence. In the current study, the sub-group
analysis was introduced to determine the efficacy of different interventions and forms of ther-
apy delivery. The outcomes of symptoms improvement and short- and long-term effects were
also analyzed in our meta-analysis, further strengthening the findings of this meta-analysis.
However, there were several limitations within our meta-analysis. First, the number and
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samples of included RCT's were relatively small, especially in the sub-group analysis. Second,
heterogeneity was observed among included studies with respects to study design, treatments,
indicators of outcomes, and level of detail of the follow-up. The relapse rate of PND differed
between studies. They reported different duration and improvements of depression symptoms.
The period of follow-up was different among the included studies, which might over- or
under-estimate the actual effectiveness of CBT. Third, the language of eligible studies was pri-
marily limited to English, which might lead to the risk of selection bias. Nevertheless, the
results of this meta-analysis showed that CBT was effective in treating PND, both in improving
symptoms and reducing the number of patients suffering from the disorder.

Conclusion

In conclusion, the cognitive behavioral therapy is sufficient to relieve the psychological symp-
toms of postnatal depression and effectively improve the quality of life in new mothers, result-
ing in a reduced prevalence of postnatal depression. However, our findings are limited due to
the uneven quality, the differences in the diagnostic criteria, evaluation methods, and follow-
up of the included studies. Thus, rigorous high-quality randomized controlled clinical trials
are essential to substantiate the present conclusion.
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