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Abstract
Background   Postpartum depression is common and leads to an increase in the risk of poorer maternal outcomes 
and suicide. Implementing effective screening and treatment for postpartum depression is an international public 
health priority.

Objective  This study aims to estimate the cost-effectiveness of implementing a strategy of Whooley screening 
followed by referral to Cognitive Behavioral Therapy (CBT) for women screened positive compared with the current 
Treatment as Usual (TAU) for women with postpartum depression in Hong Kong.

Methods  A decision tree model was constructed to estimate the potential cost and utility benefits for Whooley 
screening followed by referral to CBT for women screened positive compared to TAU in Hong Kong. The model used 
healthcare costs, in Hong Kong Dollars (HKD), and quality-adjusted life years (QALYs) to estimate economic and health 
utility outcomes. We used two states (no depression/remission, and depression) modeled over the postpartum 
period. Deterministic, probabilistic sensitivity analyses and scenario analyses were conducted to explore the 
robustness of the results under the uncertainty around the model input parameters.

Results  The base-case analysis suggested that Whooley screening followed by referral to CBT for women screened 
positive yielded an additional 0.014 QALYs compared to TAU and added HKD3193.15 to the cost per patient. 
Deterministic sensitivity analysis indicated that cost-effectiveness results were robust to utilities associated with 
depression, utilities associated with no depression/remission, and the probability of no improvement in depression for 
CBT. Probabilistic sensitivity analysis showed that Whooley screening followed by referral to CBT for women screened 
positive had a 100% likelihood of being more cost-effective than TAU at a willingness-to-pay (WTP) threshold of 
HKD422,191/QALY. Scenario analysis showed the important influence of patients’ acceptability and adherence to CBT 
on outcomes and revealed the impact of subsequent treatment costs on model results after considering subsequent 
treatment of false negative patients.

Conclusions  Whooley screening followed by referral to CBT for women screened positive is estimated to be cost-
effective in identifying and treating women with postpartum depression at an early stage compared to TAU. More 
research is required to assess this strategy’s feasibility, cost-benefit, and clinical effectiveness.
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Introduction
Postpartum depression typically develops within the first 
few weeks after giving birth [1]. It affects approximately 
10–20% of mothers globally [1, 2]. An epidemiology 
study of 385 women in Hong Kong found that 19.8% of 
women suffered from postpartum depression [3]. Post-
partum depression is a significant contributor to the 
burden of illness in mothers and newborns. It can signifi-
cantly increase the risk of maternal suicide and result in a 
range of adverse health outcomes, such as risk of poorer 
physical health, increased risk of smoking addiction or 
alcohol abuse. Postpartum depression can also impair 
the offspring’s cognitive development [4]. The emotional 
problems of mothers with postpartum depression may 
affect the care of their infants, directly affecting family 
functioning and may increase the demand for social ser-
vices, leading to a significant increase in social costs [5]. 
Therefore, identifying and treating postpartum depres-
sion in the early stage is crucial for mothers and infants.

The Whooley questionnaire consists of two short 
questions, with the third question being enabled if the 
patients answer yes to either of the first two questions [6]. 
This tool can be used in detecting likely cases of postpar-
tum depression; a recent meta-analysis found that, com-
pared with other screening tools, the advantage of the 
Whooley questionnaire is that it requires less time and 
resources to administer, making it more accessible to the 
healthcare system when time and resources are limited 
[7]. A study conducted in Hong Kong on the diagnostic 
properties of the Whooley questionnaire found that it 
was reliable in identifying pregnant women at high risk 
of depression [8]. Additionally, the National Institute for 
Health and Care Excellence (NICE) also recommended 
using the Whooley questionnaire to identify postpartum 
depression [9].

Cognitive Behavioral Therapy (CBT) is a form of psy-
chotherapy that helps people modify negative thought 
patterns and behaviors [10]. Several studies support 
the effectiveness of CBT for the treatment of perinatal 
depression in clinical settings [10–12]. In one random-
ized controlled trial (RCT), internet-delivered CBT might 
prevent perinatal depression among pregnant women 
with subthreshold depressive symptoms [13]. In addi-
tion, a study noted [12] that CBT-based interventions 
also have significant effects on other symptoms, such 
as anxiety and stress. Compared to pharmacotherapy, 
CBT reduces depression through psychological counsel-
ing and spiritual comforting, has fewer side effects, and 
is, therefore, more easily accepted. Although the clini-
cal effectiveness of CBT has been widely reported, the 

cost-effectiveness of CBT for postpartum depression in 
healthy economic areas has not yet been explored.

Cost-utility analysis (CUA) is a specific form of cost-
effectiveness analysis that compares the relative costs 
and outcomes (measured in quality-adjusted life years 
(QALYs)) of different treatment strategies [14]. Several 
studies have assessed the cost-effectiveness of screening 
and CBT for a wide range of conditions [15–17]. How-
ever, none of the studies combined the screening with the 
treatment to assess the cost-effectiveness in postpartum 
depression or based on a Hong Kong setting. To bridge 
this gap in research and provide relevant stakehold-
ers with information to help decision-making, we con-
ducted this CUA based on a decision-tree model. We 
have developed this model to evaluate the cost-effective-
ness of Whooley screening followed by referral to CBT 
for women screened positive compared to the current 
TAU. Additionally, we incorporated the incidence rate of 
postpartum depression in the Hong Kong region as a key 
parameter to simulate the specific context.

Methods
Study population
This study utilized a hypothetical cohort of the target 
population for this study, postpartum women in Hong 
Kong. To reflect this, where possible, this study used data 
from Hong Kong-based studies or publicly available data 
from Hong Kong. In this hypothetical cohort, some par-
ticipants may experience depression based on previous 
reports on the occurrence of postpartum depression in 
Hong Kong [18].

Model perspective and outcomes
The analysis was conducted from the health system per-
spective, with costs expressed in 2024 Hong Kong Dol-
lars (HKD) and health outcomes represented in QALYs.

Treatment as usual arm
The content of the TAU arm was constructed following 
the current standard procedures for screening, diagnos-
ing, and treating postpartum depression in Hong Kong. 
In the TAU arm, participants were screened using the 
Edinburgh Postnatal Depression Scale (EPDS) at 42 days 
postpartum, when a regular health check-up and vacci-
nation were scheduled for all newborns in Hong Kong. 
If the EPDS screening result is positive, or if the suicidal 
ideation item was positive, the case would be referred to 
the psychiatry department for further evaluation [18]. 
Consequently, patients with false positive results would 
be identified during the diagnostic process to avoid 
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incurring additional costs, while patients with true posi-
tive results would receive routine supportive treatment. 
This treatment included three 20-minute appointments 
with a psychiatrist every 2.5 months, four 45-minute 
home visits by a community psychiatric nurse every two 
months, and a one-hour community allied health service 
near the end of treatment. After treatment, patients may 
remain depressed or may remit. However, patients who 
were screened negative with EPDS for depression would 
not receive any further treatment in the base-case analy-
sis. There is a lack of TAU studies reporting on postpar-
tum depression in Hong Kong, and we engaged experts 
in the fields of midwifery and psychiatry to design this 
arm.

Whooley screening followed by referral to cognitive 
behavior therapy for women screened positive arm
Regarding the content of the Whooley screening fol-
lowed by referral to CBT for the women screened posi-
tive arm, due to the lack of corresponding guidelines in 
Hong Kong, we referred to the NICE guidelines [19] and 
combined them with the current situation of postpartum 
depression treatment in Hong Kong. In this arm, partici-
pants were screened using the Whooley questionnaire 
42 days postpartum. If the screening result was positive, 
the case would be referred to the psychiatry department 
for further evaluation. Patients identified as having false 
positive results would be addressed in the psychiatry 
department, while those with true positive results would 
receive follow-up CBT. Given the medical resources in 
Hong Kong, CBT included eight 50-minute CBT sessions 
conducted by a clinical psychologist once a month, three 
20-minute psychiatrist appointments every 2.5 months, 
four 45-minute home visits by a community psychiat-
ric nurse every two months, and a one-hour community 
allied health service near the end of treatment [19]. After 
the treatment, the patient’s states may remit or remain 
depressed. Patients with negative depression screening 
with Whooley will not receive any subsequent treatment 
in the base-case analysis.

Model structure and assumptions
We developed an economic model to evaluate the costs 
and health outcomes associated with TAU and Whooley 
screening, followed by referral to CBT for women 
screened positive arms. The model was structured as a 
decision tree and encompassed the entire pathway from 
screening to treatment of postpartum depression. In 
this hypothetical cohort, all participants followed in the 
model were tested for either the TAU or Whooley screen-
ing, followed by referral for CBT when they screened 
positive. Given that screening and case-finding tools are 
imperfect diagnostic instruments, screening yields four 
possible outcomes: true positive, true negative, false 

positive, and false negative. If false negative patients 
exhibited persistent symptoms such as low mood, 
fatigue, insomnia, and excessive anxiety, they might seek 
another appointment with a psychiatrist for re-diagnosis 
and treatment. Due to the limited research data currently 
available, we did not account for the subsequent treat-
ment cost of false negative situations and spontaneous 
remission in the model. Furthermore, we assumed that 
women without depression and those in remission would 
remain in that state until the model’s endpoint, regard-
less of the possibility that they might develop depres-
sion or have a relapse, respectively. We also defined two 
possible health outcomes: no depression/remission and 
depression. The time horizon in the decision model was 
set from 42 days to 10 months postpartum, representing 
the end of treatment in both arms. Given the short time 
frame of the decision tree model, we did not consider the 
discounting or risk of patient mortality. This research 
model has been validated by two clinical experts in 
Hong Kong and complies with the framework set by the 
Hong Kong Centre for Health Protection, Department of 
Health and Advisory Committee on Mental Health [18, 
20], and the model structure is shown in Fig. 1. We used 
TreeAge Pro 2022 software to complete the health eco-
nomics analysis component, including developing a deci-
sion tree model and conducting base-case, sensitivity and 
scenario analysis.

Parameter estimated
Clinical effectiveness
Due to the lack of clinical research on the effectiveness 
of face-to-face CBT treatment for postpartum depres-
sion in Hong Kong, we extracted data from international 
research. We referred to the latest evidence in the clinical 
guideline released by NICE [19]. All data corresponds to 
the results of a guideline meta-analysis, reported in the 
full NICE guideline [19]. The extracted data included the 
estimated probability of no improvement in depression 
after getting routine supportive treatment (0.650) and 
CBT (0.312) for postpartum mothers.

Incidence rate of postpartum depression
The probability of postpartum mothers suffering from 
depression was assumed to be the same as that of the 
incidence rate in Hong Kong reported in survey data 
studies. In Hong Kong, postpartum depression is esti-
mated to affect 20% of women [3, 21–27]. According 
to this information, we adjusted the model parameters 
to reflect this scenario. We collected 8 relevant litera-
ture sources reporting the incidence rate and used the 
median as the base-case analysis parameter [3, 21–27]. 
The screening method was structural psychological 
interviews administered by healthcare providers. After 
excluding literature that did not report patient dropout 
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rates and mothers with severe comorbidities, we identi-
fied an incidence rate of postpartum depression of 0.197.

Sensitivity and specificity of screening tools
For the sensitivity and specificity of the EPDS in the TAU 
arm and the Whooley questionnaire in the Whooley arm, 
we used the results of two meta-analyses that examined 
the diagnostic validity of postpartum depression [7, 28]. 
In the first study, we determined the pooled sensitivity 
(0.950) and specificity (0.650) of the Whooley question-
naire (the contents of the Whooley questionnaire are 
simple and do not require a specific cutoff score) [7]. In 
the second study, we determined the pooled sensitivity 
(0.810) and specificity (0.880) of the EPDS when the cut-
off score was 11, using a semi-structured reference stan-
dard [28]. These data were used to estimate true positive, 
false positive, true negative, and false negative param-
eters in the model. The parameters were derived from the 
pooled results of two meta-analyses, and we did not con-
sider the correlation between the sensitivity and specific-
ity of the two screening tools.

Measurement of costs
We were unable to obtain cost data for postpartum 
depression directly from studies conducted in Hong 
Kong that met the model requirements. Consequently, 
the cost parameters of the model were developed based 
on the healthcare resources required for EPDS screening, 
Whooley screening, routine supportive treatment, and 
CBT. For the costs associated with conducting EPDS and 

Whooley screenings, we referenced data from a UK study 
that estimated the screening durations to be 3.54 min and 
1.71 min, respectively [29]. The healthcare resource) and 
corresponding unit costs involved in the model included 
diagnosis with psychiatrists (HKD1260), 50-minute CBT 
sessions by a clinical psychologist (HKD2000), 20-minute 
psychiatrist appointments (HKD1260), 45-minute home 
visits by community psychiatric nurses (HKD1550), one-
hour community allied health service (HKD1730) and 
conducting EPDS and Whooley screening by a profes-
sional nurse (EPDS: HKD121.93, Whooley: HKD58.9) 
[29–31]. Screening, diagnosis, appointments, and CBT 
sessions were conducted in professional hospitals and 
psychology clinics. Community-allied health services and 
psychiatric nursing services were conducted in patients’ 
homes. The specific medical unit cost comes from the 
medical fee standard by the Hong Kong Hospital Author-
ity and Hong Kong Psychological Counselling Centre, 
which has been used since the update in 2017 [30, 31].

Health utility
The key to the cost-effectiveness of screening and case 
finding for postpartum depression lies in the impact of 
early identification and management on women’s quality 
of life. To estimate health utility, we derived quality of life 
preference weights associated with various health states 
based on published pharmacoeconomic evidence [32]. 
In our model, we assumed that women affected by post-
partum depression experienced a quality of life corre-
sponding to “moderate depression” (utility 0.630), while 

Fig. 1  Decision tree model structure for cost-utility analysis
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mothers without depression (including those whose 
depression has remitted) experienced a quality of life 
associated with “no depression/remission” (utility 0.860) 
[32]. All model parameters in this study are shown in 
Table 1.

Sensitivity analyses
This study involved synthesizing data from various 
sources, forms of error, and model uncertainty had to 
be assessed in a multivariate approach using various 
assumptions. To account for uncertainty in the model 
parameters, we conducted deterministic and probabi-
listic sensitivity analyses. For the deterministic model, 
we used 95% confidence intervals of reported specificity 
and sensitivity of the EPDS and Whooley questionnaire, 
patients’ health utility and clinical effectiveness, as well 
as the reported minimum and maximum values for the 
incidence rate of postpartum depression. For the proba-
bilistic sensitivity analysis, we conducted 10,000 Monte 
Carlo simulation repetitions. We randomly selected 
input parameters from the Beta distribution (sensitivity 
and specificity of the EPDS and Whooley questionnaire, 
health utility values, clinical effectiveness, and incidence 
rate of postpartum depression).

We calculated the incremental cost-effectiveness ratio 
(ICER) based on the combined costs and effectiveness 
derived from the sensitivity analyses. If there is a trade-
off between cost and effectiveness, a threshold is needed; 
that is, how much society is willing to pay for addi-
tional health. The World Health Organization (WHO) 

suggested that interventions costing less than three times 
GDP per capita for each DALY averted represented good 
value for money. Given the lack of a set threshold for 
Hong Kong, we refer to this standard as the basis for the 
formulation of WTP. In this study, the threshold was cal-
culated using the method proposed by the WHO, which 
suggests a range of 1 to 3 times the GDP per capita [33]. 
This study adopted the lower end of the range, amount-
ing to HKD422,191 per QALY in 2024 [34]. In addition, 
we generated tornado diagrams, incremental cost-effec-
tiveness scatter plots, and cost-effectiveness acceptabil-
ity curves to assess the likelihood of the strategy being 
cost-effective.

Scenario analyses
Different percentages of patients completing cognitive 
behavior therapy
In the original cohort, we assumed that all patients with 
true positive screening results would be identified in 
subsequent psychiatric diagnoses and would receive fur-
ther routine supportive treatment or CBT. Due to the 
extensive sessions of CBT, patients’ acceptability and 
adherence may be lower compared to routine support-
ive treatment. However, due to the lack of relevant data, 
we were unable to accurately simulate the actual situa-
tion and extract the necessary parameters. To intuitively 
illustrate the impact of patients’ acceptability and adher-
ence with CBT on the model results, we established the 
following scenario analysis: all patients in the TAU arm 
were able to complete the subsequent treatment, while 

Table 1  Input parameters used in the cost-utility model
Model Parameter Baseline Standard Deviation Distribution Type Deterministic Source

Low High
Clinical effectiveness
  Probability of no improvement (CBT) 0.312 0.008 Beta 0.280 0.346 [19]
  Probability of no improvement (supportive treatment) 0.650 0.009 Beta 0.618 0.686 [19]
Incidence rate in Hong Kong 0.197 0.015 Beta 0.155 0.262 [3, 21–27]
Sensitivity and specificity of screening tools
  Sensitivity of EPDS 0.81 0.015 Beta 0.750 0.870 [28]
  Specificity of EPDS 0.88 0.008 Beta 0.850 0.910 [28]
  Sensitivity of the Whooley questionnaire 0.95 0.014 Beta 0.880 0.970 [7]
  Specificity of the Whooley questionnaire 0.65 0.025 Beta 0.560 0.740 [7]
Cost parameters (HKD)
  Diagnosis with psychiatrists 1260 - Fixed - - [30]
  CBT sessions by clinical psychologists (50 min) 2000 - Fixed - - [31]
  Psychiatrist appointments (20 min) 1260 - Fixed - - [30]
  Home visits by community psychiatric nurses (45 min) 1550 - Fixed - - [30]
  Community allied health service (1 h) 1730 - Fixed - - [30]
  EPDS screening (3.54 min) 121.93 - Fixed - - [29, 30]
  Whooley screening (1.71 min) 58.9 - Fixed - - [29, 30]
Health utility
  Depression 0.63 0.015 Beta 0.576 0.684 [32]
  No depression/remission 0.86 0.010 Beta 0.823 0.897 [32]
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only 20% to 75% (in 20% intervals) of patients were able 
to complete the CBT.

Subsequent treatment for false-negative patients
When local cost data are not available, scenario analy-
sis is recommended to simulate heterogeneity [35]. 
In the original cohort, we assumed that patients with 
false-negative screening results would not receive sub-
sequent treatment and would incur no additional treat-
ment costs. These patients were considered to have the 
utility of depression until the end of the model. Because 
these false-negative cases did not receive timely treat-
ment, they potentially result in higher subsequent health 
costs [36]. However, due to a lack of relevant cost data, 
we were unable to accurately simulate the actual situ-
ation or extract the necessary parameters. If false nega-
tive patients exhibited persistent symptoms such as low 
mood, fatigue, insomnia, and excessive anxiety, they 
might seek another appointment with a psychiatrist for 
re-diagnosis and treatment. To illustrate the impact of 
false-negative patients on the model results, we estab-
lished the following scenario: 25% of false-negative 
patients in both arms received routine supportive treat-
ment, 50% received routine supportive treatment, 25% 
received CBT, and 50% received CBT.

Results
Base-case analysis
In the probabilistic results for the base-case analysis 
(Table  2), compared with the TAU arm, the Whooley 
screening followed by referral to CBT for women 
screened positive sessions resulted in an additional 0.014 
QALYs per patient. At the end of the model’s time hori-
zon, the average cost per patient per year in the TAU arm 
was HKD2242.14 with a mean QALY of 0.828, compared 
to an average cost of HKD5435.29 and a mean QALY of 
0.842 in the Whooley screening followed by referral to 
CBT for women screened positive arm. In the probabilis-
tic results for the base-case analysis, the cost and QALY 
of the Whooley arm were higher than those of the TAU 
arm, so the ICER must be calculated and compared with 
the threshold. The results showed that the ICER of the 
model was HKD228,082/QALY, which was lower than 
the willingness to pay (HKD422,191/QALY), so Whooley 
screening followed by referral to CBT for women 

screened positive arms was cost-effective compared with 
TAU.

Sensitivity analysis
The tornado diagram (Fig.  2) indicates the robustness 
of our findings. It suggests that with the range of values 
tested, the ICER is always below the cost-effectiveness 
threshold; therefore, there is no uncertainty around 
the cost-effectiveness of the intervention. The results 
showed that ICER was robust to the utilities associated 
with depression, the utilities associated with no depres-
sion/remission, and the probability of no improvement 
in depression for CBT over the model. These ranges 
provided for each parameter reflect the upper and lower 
bounds used in the sensitivity analysis to assess the sta-
bility of the ICER. Whooley screening followed by refer-
ral to CBT for women screened positive may result in 
improved patient outcomes.

The results of the probabilistic sensitivity analysis are 
shown in Figs.  3 and 4. Figure  3 illustrates the impact 
of parameter uncertainty on ICER, displaying a scat-
ter plot depicting the outcomes of 10,000 Monte Carlo 
simulations. The scatter plots showed the difference 
in costs and utility per patient per simulation between 
Whooley screening followed by referral to CBT for 
women screened positive and the TAU arm. The results 
showed that 100% of the simulations are in the upper 
right quadrant, which means a trade-off between cost 
and effectiveness in health utility. Furthermore, all these 
simulations were below the threshold of HKD422,191 for 
incremental health. All simulations lie on the right side of 
the y-axis, so the certainty of improved health outcomes 
with Whooley screening followed by referral to CBT for 
women screened positive was high. For more informa-
tion, please refer to Appendix 1 and Appendix 2.

Figure 4 illustrates the probability that Whooley 
screening followed by referral to CBT for women 
screened positive was cost-effective at various values of 
WTP. For the HKD100,000 threshold, the probability 
of TAU being cost-effective was 100%, while the prob-
ability of the Whooley arm was 0%. At a WTP of about 
HKD210,000, the likelihood of the two strategies being 
cost-effective was equal. The results suggested that if the 
WTP is set to HKD422,191 per QALY, there is about a 
100% likelihood that Whooley screening followed by 

Table 2  Probabilistic results for the base-case analysis for treatment as usual and whooley screening, followed by referral to cognitive 
behavior therapy for women screened positive arms
Treatment Strategy Cost (HKD) Health utility 

(QALYs)
Incremental ICER (HKD/QALY)
Cost (HKD) Health utility 

(QALYs)
TAU 2242.14 0.828 - - -
Whooley screening followed by referral to 
CBT for women screened positive arms

5435.29 0.842 3193.15 0.014 228,082
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Fig. 3  Results of the probabilistic sensitivity analysis - incremental cost-effectiveness scatter plot

 

Fig. 2  Sensitivity analysis - tornado diagram
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referral to CBT for women screened positive was more 
cost-effective than TAU. For more information, please 
refer to Appendix 3.

Scenario analysis
Different percentages of patients completing cognitive 
behavior therapy
Table  3 illustrates the impact of several scenarios (25% 
− 75%) on the ICER. When only 25% of patients were 
able to complete CBT, both the incremental cost and 
effectiveness were negative, and the corresponding ICER 
was HKD68,288/QALY. In this scenario, compared with 
TAU, Whooley screening followed by referral to CBT for 
women screened positive was cost-saving but less effec-
tive. When 50% of patients completed CBT, the new 
strategy improved patients’ health utility but increased 
costs; the resulting ICER (HKD 791,240/QALY) exceeded 
the WTP threshold of HKD 422,191/QALY. As the per-
centage of patients completing CBT increased to 75%, 
the ICER fell to HKD 249,023 per QALY, below the WTP 

threshold. The new strategy was therefore considered 
cost-effective.

Subsequent treatment for false-negative patients
Our scenario analyses confirmed that Whooley screen-
ing followed by referral to CBT for women screened 
positive remains cost-effective compared with TAU even 
after accounting for the subsequent treatment costs of 
false-negative patients (Table 4). The new strategy consis-
tently showed positive incremental costs and utility gains, 
regardless of the proportion of false-negative patients 
receiving routine supportive treatment or CBT. Further-
more, the ICER for the new strategy remained consistently 
below the WTP threshold of HKD422,191 per QALY.

Discussion
Principal findings
Postpartum depression represents a significant social 
and public health issue. In this study, we developed a 
decision-tree model to estimate the cost‐effectiveness of 

Table 3  Scenario analysis results - different percentages of patients completing cognitive behavior therapy
Scenarios Incremental ICER (HKD/QALY) Type

Cost (HKD) Health utility 
(QALYs)

Base case 3193.15 0.014 228,082 Cost-effective
25% of patients completed CBT −409.73 −0.006 68,288 Cost-saving but less effective
50% of patients completed CBT 791.24 0.001 791,240 Not cost-effective
75% of patients completed CBT 1992.18 0.008 249,023 Cost-effective

Fig. 4  Results of the probabilistic sensitivity analysis - cost-effectiveness acceptability curve
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postpartum depression screening in Hong Kong, using 
the Whooley questionnaire followed by referral to CBT 
for women screened positive. Compared with TAU, the 
new strategy is more likely to improve the health out-
comes of women. Based on the results, the new strategy 
is estimated to provide an additional 0.014 QALYs per 
patient. Additionally, if the WTP of HKD422,191 per 
QALY is assumed, then the new strategy has a high prob-
ability of being cost‐effective. In scenario analysis, after 
accounting for the subsequent treatment costs of false-
negative patients, the new strategy remained cost-effec-
tive at a WTP threshold.

Considering the significant burden that postpartum 
depression places on the economy, several studies have 
explored the cost-effectiveness of screening and treat-
ment for this disease. Heslin et al. [37] examined the cost-
effectiveness of different screening tools for detecting 
perinatal depression. They considered tools for perinatal 
depression screening, including the Whooley question-
naire and EPDS. The results showed that the Whooley 
questionnaire was more cost-effective than no screening 
and saved more health resources than the EPDS. This 
advantage primarily stems from Whooley’s brevity (only 
two items), which reduces administration time and train-
ing requirements compared to the 10-item EPDS.

A previous study [38] assessed the cost-effectiveness 
of CBT as an adjunct to pharmacotherapy for treatment-
resistant depression. The results showed that the prob-
ability of CBT-based care being cost-effective under the 
WTP specified by NICE was 74% [38]. Several studies 
also indicated modest yet consistent benefits of CBT 
across a range of conditions [39, 40]. It has proven effec-
tive against various mental health issues, including anxi-
ety, depression, and stress-related disorders, and has 
been associated with an improved quality of life related 
to health. Similarly, some studies have highlighted the 
benefits of timely screening and intervention of postpar-
tum depression for both mothers and their infants [41, 
42]. Therefore, given a reasonable WTP threshold, imple-
menting Whooley screening followed by CBT could be a 
promising strategy for the future.

In our scenario analysis, we found that patient adher-
ence to subsequent CBT significantly influenced the 

model results. When 75% of patients completed the sub-
sequent CBT treatment, the combined Whooley screen-
ing and CBT strategy was likely to be cost-effective. This 
finding underscores the importance of improving patient 
acceptability and adherence to treatment to reduce costs 
and improve health outcomes. Therefore, healthcare 
practitioners in Hong Kong should focus on improving 
patient adherence to maximize the effectiveness of these 
new strategies.

Implications
Conducting health economic evaluations to integrate 
Whooley screening and CBT for postpartum depres-
sion is clinically important. Through Whooley screen-
ing, postpartum depression can be recognized at an early 
stage and intervened promptly, preventing the escalation 
of depressive symptoms. CBT has been effective in alle-
viating depressive symptoms among postpartum women, 
providing practical coping strategies that improve mood 
[10]. Our study suggests that using the Whooley ques-
tionnaire for screening and offering CBT as treatment 
can be a cost-effective approach to reducing the burden 
of postpartum. Further investigations are needed to con-
firm the cost-effectiveness of this strategy.

Currently, most health economics studies focus on 
drug treatment, and research on screening or other 
non-pharmacological therapies is scarce. One meta-
analysis [43] has confirmed that screening pregnant and 
postpartum women for depression may reduce depres-
sive symptoms. NICE has summarized clinical evidence 
from multiple RCTs showing that structured psycho-
logical interventions such as CBT can improve ante-
natal and postnatal women’s depression, anxiety and 
other outcomes [19]. Our study combines the Whooley 
screening and CBT processes, applying an economic 
model based on the Hong Kong population to inform 
health policymakers. These findings provide insights 
into clinical guidelines and can help enhance the effi-
cient utilization of healthcare resources. With further 
evidence, policymakers in regions with similar health-
care pricing structures and service delivery models may 
consider piloting this strategy, subject to local budget 
impact validation.

Table 4  Scenario analysis results – subsequent treatment for false-negative patients
Scenarios Incremental ICER (HKD/QALY) Type

Cost (HKD) Health utility
(QALYs)

Base case 3193.15 0.014 228,082 Cost-effective
25% of patients received routine supportive treatment 3148.41 0.014 224,886 Cost-effective
50% of patients received routine supportive treatment 3103.66 0.014 221,690 Cost-effective
25% of patients received CBT 3093.25 0.014 220,946 Cost-effective
50% of patients received CBT 2993.37 0.014 213,812 Cost-effective
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Strengths and limitations
This study has several strengths. First, we addressed an 
important issue by assessing the economic benefits of 
Whooley screening and CBT in treating postpartum 
depression. Despite the availability of several screening 
tools and treatments, postpartum depression remains a 
persistent public health concern with a rising prevalence. 
We utilized a decision tree model to simulate mothers’ 
behaviors, enabling our findings to accurately repre-
sent the current situation of postpartum depression in 
Hong Kong, which is valuable for public health officials 
and healthcare providers. In addition, these data can be 
generalized to populations in other regions in the future 
and have the remarkable potential to optimize existing 
treatment strategies. Finally, we found that the Whooley 
screening tool, followed by referral to CBT for women 
screened positive, has a potential cost-benefit value com-
pared to TAU.

This study also has some limitations that should be 
considered. First, we relied solely on secondary data 
and estimates rather than on direct measurements. 
This approach may affect the accuracy of our findings 
and may not fully reflect the actual situation of post-
partum depression treatment in Hong Kong. Reliance 
on secondary data may introduce uncertainty or bias. 
Additionally, in estimating the sensitivity and specific-
ity of the screening tools, we used pooled data from two 
meta-analyses without accounting for the correlation 
between these two measures. This oversight may have 
an impact on the model results. Additionally, we only 
measured direct health costs and no other indirect costs 
of the final status in the model. Finally, although we 
used a scenario analysis approach to consider the costs 
of patients with false-negative screening results, this 
still differs from the costs of these patients in the real 
world. This weakness limits the comprehensiveness of 
our economic evaluation and may misestimate the true 
economic burden.

Conclusions
To the best of our knowledge, this is the first health eco-
nomic study to combine screening and treatment for 
postpartum depression based on the Hong Kong popu-
lation. We evaluated the cost-utility of the Whooley 
screening tool, followed by referral to CBT for women 
screened positive compared to TAU, based on results 
from multiple research and meta-analyses. We incorpo-
rated various parameters into our model, unveiling the 
significant potential of this new strategy. This new strat-
egy can provide greater benefits for postpartum moth-
ers without incurring costs beyond the suggested WTP 
threshold, making it a promising addition to standard 
postpartum care.

Abbreviations
CBT	� Cognitive Behavioral Therapy
CUA	� Cost-utility analysis
EPDS	� Edinburgh Postnatal Depression Scale
ICER	� Incremental cost-effectiveness ratio
NICE	� National Institute for Health and Care Excellence
QALY(s)	� Quality-adjusted life years
RCT	� Randomized controlled trials
TAU	� Treatment as Usual
WTP	� Willingness-to-pay

Supplementary Information
The online version contains supplementary material available at ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​
g​/​​1​0​.​​1​1​8​6​​/​s​​1​2​8​8​8​-​0​2​5​-​0​7​4​5​9​-​y.

Supplementary Material 1.

Supplementary Material 2.

Supplementary Material 3.

Supplementary Material 4.

Acknowledgements
Not applicable.

Authors’ contributions
Concept and design: B.W., R.D.S., K.Y.W.L., J.L. Acquisition, analysis, or 
interpretation of data: B.W., S.S., R.D.S., K.Y.W.L., J.L. Drafting of the manuscript: 
B.W., S.S., R.D.S. Critical revision of the manuscript for important intellectual 
content: B.W., S.S., R.D.S., K.Y.W.L., J.L. Statistical analysis: B.W. Supervision: R.D.S. 
All authors read and approved the final manuscript.

Funding
This work was supported by an internal grant to Robert David Smith of the 
Faculty of Health Sciences, University of Macau.

Data availability
All related data generated or analyzed during this study are included in this 
published article and its supplementary information files.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1Faculty of Health Sciences, University of Macau, Block E12, Avenida da 
Universidade, Taipa, Macau, China
2School of Nursing, The University of Hong Kong, Hong Kong, China
3Department of Rehabilitation Sciences, The Hong Kong Polytechnic 
University, Hong Kong, China

Received: 9 July 2024 / Accepted: 16 September 2025

References
1.	 Amer SA, Zaitoun NA, Abdelsalam HA, Abbas A, Ramadan MS, Ayal HM, Ba-

Gais SEA, Basha NM, Allahham A, Agyenim EB, et al. Exploring predictors and 
prevalence of postpartum depression among mothers: multinational study. 

https://doi.org/10.1186/s12888-025-07459-y
https://doi.org/10.1186/s12888-025-07459-y


Page 11 of 12Wang et al. BMC Psychiatry         (2025) 25:1017 

BMC Public Health. 2024;24(1):1308. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​8​6​​/​s​​1​2​8​8​9​-​0​2​4​-​1​8​5​
0​2​-​0.

2.	 Liu X, Wang S, Wang G. Prevalence and risk factors of postpartum depression 
in women: A systematic review and Meta-analysis. J Clin Nurs. 2022;31(19–
20):2665–77. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​1​1​​/​j​​o​c​n​.​1​6​1​2​1.

3.	 Leung SS, Martinson IM, Arthur D. Postpartum depression and related psycho-
social variables in Hong Kong Chinese women: findings from a prospective 
study. Res Nurs Health. 2005;28(1):27–38. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​2​​/​n​​u​r​.​2​0​0​5​3.

4.	 Smith RD, Shing JSY, Lin J, Bosanquet K, Fong DYT, Lok KYW. Meta-analysis 
of diagnostic properties of the whooley questions to identify depression in 
perinatal women. J Affect Disord. 2022;315:148–55. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​j​
a​d​.​2​0​2​2​.​0​7​.​0​2​6.

5.	 Hong KongSociety. Extending paid maternity leave could reduce postpartum 
depression in women by 22%. Hong Kong Society. 2024. ​h​t​t​p​​s​:​/​​/​w​w​w​​.​h​​k​c​d​​.​c​
o​​m​.​h​k​​/​h​​k​c​d​​w​e​b​​/​c​o​n​​t​e​​n​t​/​​2​0​2​​4​/​0​9​​/​0​​4​/​c​​o​n​t​​e​n​t​_​​8​6​​5​5​5​9​8​.​h​t​m​l

6.	 Whooley MA, Avins AL, Miranda J, Browner WS. Case-finding instruments 
for depression. Two questions are as good as many. J Gen Intern Med. 
1997;12(7):439–45. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​4​6​​/​j​​.​1​5​​2​5​-​​1​4​9​7​​.​1​​9​9​7​.​0​0​0​7​6​.​x.

7.	 Bosanquet K, Bailey D, Gilbody S, Harden M, Manea L, Nutbrown S, McMillan 
D. Diagnostic accuracy of the whooley questions for the identification of 
depression: a diagnostic meta-analysis. BMJ Open. 2015;5(12):e008913. ​h​t​t​p​​s​:​
/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​3​6​​/​b​​m​j​o​​p​e​n​​-​2​0​1​​5​-​​0​0​8​9​1​3.

8.	 Lok KYW, Chow CLY, Tan SW, Smith R, Lin J, Kong CW, Fong DYT. Evaluating 
the diagnostic properties of the whooley questionnaire as a case-finding 
instrument for depression among Chinese women during and after preg-
nancy. J Psychosom Obstet Gynaecol. 2023;44(1):2132930. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​
1​0​8​0​​/​0​​1​6​7​​4​8​2​​x​.​2​0​​2​2​​.​2​1​3​2​9​3​0.

9.	 National Institute of Clinical Excellence. National Institute of Clinical Excel-
lence. Antenatal and postnatal mental health (update): clinical management 
and service guidance. 2014. ​h​t​t​p​​s​:​/​​/​w​w​w​​.​n​​i​c​e​​.​o​r​​g​.​u​k​​/​g​​u​i​d​​a​n​c​​e​/​c​g​​1​9​​2​/​d​​o​c​u​​
m​e​n​t​​s​/​​a​n​t​​e​n​a​​t​a​l​-​​a​n​​d​-​p​​o​s​t​​n​a​t​a​​l​-​​m​e​n​​t​a​l​​-​h​e​a​​l​t​​h​-​u​p​d​a​t​e​-​f​u​l​l​-​v​e​r​s​i​o​n​2

10.	 Pettman D, O’Mahen H, Blomberg O, Svanberg AS, von Essen L, Woodford 
J. Effectiveness of cognitive behavioural therapy-based interventions for 
maternal perinatal depression: a systematic review and meta-analysis. BMC 
Psychiatry. 2023;23(1):208. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​8​6​​/​s​​1​2​8​8​8​-​0​2​3​-​0​4​5​4​7​-​9.

11.	 Milgrom J, Danaher BG, Seeley JR, Holt CJ, Holt C, Ericksen J, Tyler MS, Gau JM, 
Gemmill AW. Internet and Face-to-face cognitive behavioral therapy for post-
natal depression compared with treatment as usual: randomized controlled 
trial of mummoodbooster. J Med Internet Res. 2021;23(12):e17185. ​h​t​t​p​​s​:​/​​/​d​o​
i​​.​o​​r​g​/​​1​0​.​​2​1​9​6​​/​1​​7​1​8​5.

12.	 Van Lieshout RJ, Layton H, Savoy CD, Brown JS, Ferro MA, Streiner DL, Bieling 
PJ, Feller A, Hanna S. Effect of online 1-day cognitive behavioral therapy–
based workshops plus usual care vs usual care alone for postpartum depres-
sion: a randomized clinical trial. JAMA Psychiatry. 2021;78(11):1200–7. ​h​t​t​p​​s​:​/​​/​
d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​1​​/​j​​a​m​a​​p​s​y​​c​h​i​a​​t​r​​y​.​2​0​2​1​.​2​4​8​8.

13.	 Nishi D, Imamura K, Watanabe K, Obikane E, Sasaki N, Yasuma N, Sekiya Y, 
Matsuyama Y, Kawakami N. The preventive effect of internet-based cognitive 
behavioral therapy for prevention of depression during pregnancy and in 
the postpartum period (iPDP): a large scale randomized controlled trial. J 
Neuropsychiatry Clin Neurosci. 2022;76(11):570–8. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​1​1​​/​p​​c​
n​.​1​3​4​5​8.

14.	 Turner HC, Archer RA, Downey LE, Isaranuwatchai W, Chalkidou K, Jit M, Teer-
awattananon Y. An introduction to the main types of economic evaluations 
used for informing priority setting and resource allocation in healthcare: key 
Features, Uses, and limitations. Front Public Health. 2021;9:722927. ​h​t​t​p​​s​:​/​​/​d​o​i​​
.​o​​r​g​/​​1​0​.​​3​3​8​9​​/​f​​p​u​b​h​.​2​0​2​1​.​7​2​2​9​2​7.

15.	 Doan TT, Hutton DW, Wright DR, Prosser LA. Cost-Effectiveness of universal 
routine depression screening for adolescents in primary care. JAMA Health 
Forum. 2025;6(5):e250711. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​1​​/​j​​a​m​a​​h​e​a​​l​t​h​f​​o​r​​u​m​.​2​0​2​5​.​0​7​1​1.

16.	 Le LK, Esturas AC, Mihalopoulos C, Chiotelis O, Bucholc J, Chatterton ML, 
Engel L. Cost-effectiveness evidence of mental health prevention and 
promotion interventions: A systematic review of economic evaluations. PLoS 
Med. 2021;18(5):e1003606. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​3​7​1​​/​j​​o​u​r​​n​a​l​​.​p​m​e​​d​.​​1​0​0​3​6​0​6.

17.	 Phillips R, Schneider J, Molosankwe I, Leese M, Foroushani PS, Grime P, 
McCrone P, Morriss R, Thornicroft G. Randomized controlled trial of comput-
erized cognitive behavioural therapy for depressive symptoms: effectiveness 
and costs of a workplace intervention. Psychol Med. 2014;44(4):741–52. ​h​t​t​p​​s​:​
/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​7​​/​s​​0​0​3​3​2​9​1​7​1​3​0​0​1​3​2​3.

18.	 Hong Kong Special Administrative Region Department of Health; Center 
for Health Protection. Postpartum Depression: A Public Health Problem. 
In. Edited by Health Do. Hong Kong Special Administrative Region Center 

for Health Protection: Hong Kong Special Administrative Region Center for 
Health Protection. 2014. ​h​t​t​p​​s​:​/​​/​w​w​w​​.​f​​h​s​.​​g​o​v​​.​h​k​/​​t​c​​_​c​h​i​/​r​e​p​o​r​t​s​/

19.	 National Institute of Clinical Excellence. National Institute for health and care 
excellence: guidelines. Antenatal and postnatal mental health: clinical man-
agement and service guidance. edn. London: National Institute for Health 
and Care Excellence; 2020. ​h​t​t​p​​s​:​/​​/​w​w​w​​.​n​​i​c​e​​.​o​r​​g​.​u​k​​/​g​​u​i​d​a​n​c​e​/​c​g​1​9​2.

20.	 The Mental Health Advisory Committee. Mental Health Advisory Committee 
Work Report. In. Edited by Hong Kon Mental Health Advisory Committee. The 
Mental Health Advisory Committee; 2023.

21.	 Chan CY, Lee AM, Koh YW, Lam SK, Lee CP, Leung KY, Tang CSK. Associations 
of body dissatisfaction with anxiety and depression in the pregnancy and 
postpartum periods: A longitudinal study. J Affect Disord. 2020;263:582–92. ​h​
t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​.​j​a​d​.​2​0​1​9​.​1​1​.​0​3​2.

22.	 Hui PW, Ma G, Seto MTY, Cheung KW. Effect of COVID-19 on delivery plans 
and postnatal depression scores of pregnant women. Hong Kong Med J. 
2021;27(2):113–7. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​2​8​0​​9​/​​h​k​m​j​2​0​8​7​7​4.

23.	 Leung SS, Leung C, Lam TH, Hung SF, Chan R, Yeung T, Miao M, Cheng 
S, Leung SH, Lau A, et al. Outcome of a postnatal depression screening 
programme using the Edinburgh postnatal depression scale: a randomized 
controlled trial. J Public Health (Oxf ). 2011;33(2):292–301. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​
0​9​3​​/​p​​u​b​m​e​d​/​f​d​q​0​7​5.

24.	 Ngai FW, Ngu SF. Predictors of maternal and paternal depressive symptoms 
at postpartum. J Psychosom Res. 2015;78(2):156–61. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​6​​/​j​​
.​j​p​​s​y​c​​h​o​r​e​​s​.​​2​0​1​4​.​1​2​.​0​0​3.

25.	 Ngai FW, Wong PC, Chung KF, Chau PH, Hui PW. Effect of couple-based 
cognitive behavioural intervention on prevention of postnatal depression: 
multisite randomised controlled trial. BJOG. 2020;127(4):500–7. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​
g​/​​1​0​.​​1​1​1​1​​/​1​​4​7​1​-​0​5​2​8​.​1​5​8​6​2.

26.	 Ngai FW, Wong PW, Chung KF, Leung KY. The effect of a telephone-based 
cognitive behavioral therapy on quality of life: a randomized controlled trial. 
Arch Womens Ment Health. 2017;20(3):421–6. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​0​7​​/​s​​0​0​7​3​
7​-​0​1​7​-​0​7​2​2​-​0.

27.	 Ngai FW, Wong PW, Chung KF, Leung KY, Tarrant M. Randomized controlled 
trial of telephone-based cognitive-behavioral therapy on parenting self-
efficacy and satisfaction. Transl Behav Med. 2019;9(6):1163–8. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​
1​0​.​​1​0​9​3​​/​t​​b​m​/​i​b​z​0​1​7.

28.	 Levis B, Negeri Z, Sun Y, Benedetti A, Thombs BD. Accuracy of the Edinburgh 
postnatal depression scale (EPDS) for screening to detect major depression 
among pregnant and postpartum women: systematic review and meta-
analysis of individual participant data. BMJ. 2020;371:m4022. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​
0​.​​1​1​3​6​​/​b​​m​j​.​m​4​0​2​2.

29.	 Littlewood E, Ali S, Dyson L, Keding A, Ansell P, Bailey D, Bates D, Baxter C, 
Beresford-Dent J, Clarke A, et al. Health services and delivery research. Identi-
fying perinatal depression with case-finding instruments: a mixed-methods 
study (BaBY PaNDA – Born and bred in Yorkshire perinatal depression 
diagnostic Accuracy). edn. Southampton (UK): NIHR Journals Library; 2018.

30.	 Hong Kong Hospital Authority. Med Charges. 2017. ​h​t​t​p​​s​:​/​​/​w​w​w​​.​h​​a​.​o​​r​g​.​​h​k​/​v​​i​s​​
i​t​o​​r​/​f​​e​e​s​_​​a​n​​d​_​c​​h​a​r​​g​e​s​.​​a​s​​p​?​l​a​n​g​=​C​H​I​G​B

31.	 Hong Kong Psychological Counselling Centre. Price. 2020. ​h​t​t​p​​s​:​/​​/​w​w​w​​.​h​​k​p​c​​
c​.​h​​k​/​v​2​​/​z​​h​-​c​n​/​s​e​r​v​i​c​e​s​/

32.	 Paulden M, Palmer S, Hewitt C, Gilbody S. Screening for postnatal depression 
in primary care: cost effectiveness analysis. BMJ. 2009;339:b5203. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​
r​g​/​​1​0​.​​1​1​3​6​​/​b​​m​j​.​b​5​2​0​3.

33.	 Marseille E, Larson B, Kazi DS, Kahn JG, Rosen S. Thresholds for the cost-
effectiveness of interventions: alternative approaches. Bull World Health 
Organ. 2015;93(2):118–24. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​2​4​7​1​​/​b​​l​t​.​1​4​.​1​3​8​2​0​6.

34.	 Hong Kong Special Administrative Region Census and Statistics Department. 
Hong Kong in figures. Hong Kong Special Administrative Region Census and 
Statistics Department; 2024. ​h​t​t​p​​s​:​/​​/​w​w​w​​.​c​​e​n​s​​t​a​t​​d​.​g​o​​v​.​​h​k​/​​e​n​/​​d​a​t​a​​/​s​​t​a​t​​_​r​e​​p​o​
r​t​​/​p​​r​o​d​​u​c​t​​/​B​1​0​​1​0​​0​0​6​​/​a​t​​t​/​B​1​​0​1​​0​0​0​6​2​0​2​5​A​N​2​5​B​0​1​0​0​.​p​d​f

35.	 O’Leary MC, Hassmiller Lich K, Frerichs L, Leeman J, Reuland DS, Wheeler SB. 
Extending analytic methods for economic evaluation in implementation 
science. Implement Sci. 2022;17(1):27. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​8​6​​/​s​​1​3​0​1​2​-​0​2​2​-​0​1​
1​9​2​-​w.

36.	 Dennis CL. The effect of peer support on postpartum depression: a pilot 
randomized controlled trial. Can J Psychiatry. 2003;48(2):115–24. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​
r​g​/​​1​0​.​​1​1​7​7​​/​0​​7​0​6​7​4​3​7​0​3​0​4​8​0​0​2​0​9.

37.	 Heslin M, Jin H, Trevillion K, Ling X, Nath S, Barrett B, Demilew J, Ryan EG, 
O’Connor S, Sands P, et al. Cost-effectiveness of screening tools for identifying 
depression in early pregnancy: a decision tree model. BMC Health Serv Res. 
2022;22(1):774. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​8​6​​/​s​​1​2​9​1​3​-​0​2​2​-​0​8​1​1​5​-​x.

https://doi.org/10.1186/s12889-024-18502-0
https://doi.org/10.1186/s12889-024-18502-0
https://doi.org/10.1111/jocn.16121
https://doi.org/10.1002/nur.20053
https://doi.org/10.1016/j.jad.2022.07.026
https://doi.org/10.1016/j.jad.2022.07.026
https://www.hkcd.com.hk/hkcdweb/content/2024/09/04/content_8655598.html
https://www.hkcd.com.hk/hkcdweb/content/2024/09/04/content_8655598.html
https://doi.org/10.1046/j.1525-1497.1997.00076.x
https://doi.org/10.1136/bmjopen-2015-008913
https://doi.org/10.1136/bmjopen-2015-008913
https://doi.org/10.1080/0167482x.2022.2132930
https://doi.org/10.1080/0167482x.2022.2132930
https://www.nice.org.uk/guidance/cg192/documents/antenatal-and-postnatal-mental-health-update-full-version2
https://www.nice.org.uk/guidance/cg192/documents/antenatal-and-postnatal-mental-health-update-full-version2
https://doi.org/10.1186/s12888-023-04547-9
https://doi.org/10.2196/17185
https://doi.org/10.2196/17185
https://doi.org/10.1001/jamapsychiatry.2021.2488
https://doi.org/10.1001/jamapsychiatry.2021.2488
https://doi.org/10.1111/pcn.13458
https://doi.org/10.1111/pcn.13458
https://doi.org/10.3389/fpubh.2021.722927
https://doi.org/10.3389/fpubh.2021.722927
https://doi.org/10.1001/jamahealthforum.2025.0711
https://doi.org/10.1371/journal.pmed.1003606
https://doi.org/10.1017/s0033291713001323
https://doi.org/10.1017/s0033291713001323
https://www.fhs.gov.hk/tc_chi/reports/
https://www.nice.org.uk/guidance/cg192
https://doi.org/10.1016/j.jad.2019.11.032
https://doi.org/10.1016/j.jad.2019.11.032
https://doi.org/10.12809/hkmj208774
https://doi.org/10.1093/pubmed/fdq075
https://doi.org/10.1093/pubmed/fdq075
https://doi.org/10.1016/j.jpsychores.2014.12.003
https://doi.org/10.1016/j.jpsychores.2014.12.003
https://doi.org/10.1111/1471-0528.15862
https://doi.org/10.1111/1471-0528.15862
https://doi.org/10.1007/s00737-017-0722-0
https://doi.org/10.1007/s00737-017-0722-0
https://doi.org/10.1093/tbm/ibz017
https://doi.org/10.1093/tbm/ibz017
https://doi.org/10.1136/bmj.m4022
https://doi.org/10.1136/bmj.m4022
https://www.ha.org.hk/visitor/fees_and_charges.asp?lang=CHIGB
https://www.ha.org.hk/visitor/fees_and_charges.asp?lang=CHIGB
https://www.hkpcc.hk/v2/zh-cn/services/
https://www.hkpcc.hk/v2/zh-cn/services/
https://doi.org/10.1136/bmj.b5203
https://doi.org/10.1136/bmj.b5203
https://doi.org/10.2471/blt.14.138206
https://www.censtatd.gov.hk/en/data/stat_report/product/B1010006/att/B10100062025AN25B0100.pdf
https://www.censtatd.gov.hk/en/data/stat_report/product/B1010006/att/B10100062025AN25B0100.pdf
https://doi.org/10.1186/s13012-022-01192-w
https://doi.org/10.1186/s13012-022-01192-w
https://doi.org/10.1177/070674370304800209
https://doi.org/10.1177/070674370304800209
https://doi.org/10.1186/s12913-022-08115-x


Page 12 of 12Wang et al. BMC Psychiatry         (2025) 25:1017 

38.	 Hollinghurst S, Carroll FE, Abel A, Campbell J, Garland A, Jerrom B, Kessler 
D, Kuyken W, Morrison J, Ridgway N, et al. Cost-effectiveness of cognitive-
behavioural therapy as an adjunct to pharmacotherapy for treatment-resis-
tant depression in primary care: economic evaluation of the CoBalT trial. Br J 
Psychiatry. 2014;204(1):69–76. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​9​2​​/​b​​j​p​.​b​p​.​1​1​2​.​1​2​5​2​8​6.

39.	 Fordham B, Sugavanam T, Edwards K, Stallard P, Howard R, das Nair R, Copsey 
B, Lee H, Howick J, Hemming K, et al. The evidence for cognitive behavioural 
therapy in any condition, population or context: a meta-review of systematic 
reviews and panoramic meta-analysis. Psychol Med. 2021;51(1):21–9. ​h​t​t​p​​s​:​/​​/​
d​o​i​​.​o​​r​g​/​​1​0​.​​1​0​1​7​​/​s​​0​0​3​3​2​9​1​7​2​0​0​0​5​2​9​2.

40.	 Nakao M, Shirotsuki K, Sugaya N. Cognitive-behavioral therapy for manage-
ment of mental health and stress-related disorders: recent advances in 
techniques and technologies. Biopsychosoc Med. 2021;15(1):16. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​
r​g​/​​1​0​.​​1​1​8​6​​/​s​​1​3​0​3​0​-​0​2​1​-​0​0​2​1​9​-​w.

41.	 Gjerdingen DK, Yawn BP. Postpartum depression screening: importance, 
methods, barriers, and recommendations for practice. J Am Board Fam Med. 
2007;20(3):280–8. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​3​1​2​2​​/​j​​a​b​f​​m​.​2​​0​0​7​.​​0​3​​.​0​6​0​1​7​1.

42.	 Massoudi P, Strömwall LA, Åhlen J, Kärrman Fredriksson M, Dencker A, Ander-
sson E. Women’s experiences of psychological treatment and psychosocial 
interventions for postpartum depression: a qualitative systematic review and 
meta-synthesis. BMC Womens Health. 2023;23(1):604. ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​g​/​​1​0​.​​1​1​8​6​​
/​s​​1​2​9​0​5​-​0​2​3​-​0​2​7​7​2​-​8.

43.	 O’Connor E, Rossom RC, Henninger M, Groom HC, Burda BU. Primary care 
screening for and treatment of depression in pregnant and postpartum 
women: evidence report and systematic review for the US preventive ser-
vices task force. JAMA. 2016;315(4):388–406. ​h​t​t​p​s​:​​​/​​/​d​o​​i​.​​o​r​​g​​/​​1​0​​.​1​0​​​0​1​​/​j​​a​m​a​.​2​​0​
1​5​.​1​8​9​4​8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1192/bjp.bp.112.125286
https://doi.org/10.1017/s0033291720005292
https://doi.org/10.1017/s0033291720005292
https://doi.org/10.1186/s13030-021-00219-w
https://doi.org/10.1186/s13030-021-00219-w
https://doi.org/10.3122/jabfm.2007.03.060171
https://doi.org/10.1186/s12905-023-02772-8
https://doi.org/10.1186/s12905-023-02772-8
https://doi.org/10.1001/jama.2015.18948
https://doi.org/10.1001/jama.2015.18948

	﻿Cost-utility analysis of screening and cognitive behavioral therapy compared to usual care for postpartum depression
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Study population
	﻿Model perspective and outcomes
	﻿Treatment as usual arm
	﻿Whooley screening followed by referral to cognitive behavior therapy for women screened positive arm
	﻿Model structure and assumptions
	﻿Parameter estimated
	﻿Clinical effectiveness
	﻿Incidence rate of postpartum depression
	﻿Sensitivity and specificity of screening tools
	﻿Measurement of costs
	﻿Health utility


	﻿Sensitivity analyses
	﻿Scenario analyses
	﻿Different percentages of patients completing cognitive behavior therapy
	﻿Subsequent treatment for false-negative patients

	﻿Results
	﻿Base-case analysis
	﻿Sensitivity analysis
	﻿Scenario analysis



