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ABSTRACT
Introduction  Perinatal depression in low- and middle-
income countries is a global health concern. Interventions 
to support women suffering from perinatal depression 
using mental health specialists, such as the WHO Thinking 
Healthy Programme (WHO-THP), are established but 
may not be scalable in resource-constrained settings. 
The technology-assisted peer-delivered THP (THP-TAP) 
has been developed as a potential solution to deliver an 
intervention at scale. This study assesses whether the 
THP-TAP is cost-effective compared with the WHO-THP in 
Pakistan.
Method  Using data for 980 pregnant women from a 
cluster-randomised non-inferiority trial in Pakistan, we 
conducted a within-trial cost-effectiveness analysis of 
THP-TAP compared with WHO-THP. Health outcomes are 
quality-adjusted life-years (QALY) and costs in US$ (2022). 
Costs collected included intervention delivery costs and 
wider healthcare resource use costs. The trial intervention 
delivery costs were adapted to ‘real-world’ intervention 
delivery costs using evidence and assumptions. 
Uncertainty was explored through scenario and sensitivity 
analyses.
Results  During the trial, the mean patient QALYs were 
0.683 (0.681, 0.685) for WHO-THP and 0.688 (0.686, 
0.690) for THP-TAP, resulting in an incremental increase in 
QALYs of 0.005 (0.002, 0.008). The mean per patient costs 
were $279 ($268, $290) for WHO-THP and $227 for THP-
TAP ($218, $236), resulting in an incremental cost of −$52 
(−67, −$38). The per patient delivery costs were estimated 
at $44 and $24 in the real-world scenario, whereas in the 
trial they were $59 and $69, for WHO-THP and THP-TAP, 
respectively.
THP-TAP is both more effective and less costly than 
WHO-THP. These results were robust when considering 
parameter uncertainty and across various scenarios.
Conclusions  Our analysis suggests that THP-TAP could 
represent a scalable, health-improving and cost-saving 
intervention to support those with perinatal depression, 
when compared with WHO-THP.

INTRODUCTION
Perinatal depression burden
Perinatal depression is a global health 
concern with around one in four pregnant 
women in low- and middle-income countries 
(LMICs) affected,1 where the perinatal period 
is generally defined as the period from preg-
nancy to 1 year post birth. In Pakistan, the 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Perinatal depression is a global health concern with 
around one in four pregnant women in low- and 
middle-income countries affected. The Thinking 
Healthy Programme developed by the WHO (WHO-
THP) is effective in supporting women with perinatal 
depression in low-income settings. The recent clus-
ter randomised trial in Pakistan has indicated that 
delivering the intervention as technology-assisted 
peer delivery (THP-TAP) was non-inferior to deliver-
ing it using trained mental health workers.

WHAT THIS STUDY ADDS
	⇒ In this study, we present the within-trial cost-
effectiveness results of THP-TAP compared with 
WHO-THP, in Pakistan, to assess whether it im-
proves population health and crucially also provides 
value for money. Cost-effectiveness analysis of 
digital mental health interventions is less prevalent 
in resource-constrained settings, but such inter-
ventions have great potential to improve population 
health where healthcare staff constraints are most 
severe.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ The evidence suggests that THP-TAP could repre-
sent a scalable, health improving and cost-saving 
intervention to support those with perinatal depres-
sion, when compared with WHO-THP.
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prevalence of perinatal depression may be higher, with 
a recent systematic literature review and meta-analysis 
estimating the prevalence of antenatal depression at 37% 
(95% CI 30 to 44), while that of postnatal depression was 
estimated at 30% (95% CI 25 to 36).2

Perinatal depression poses significant public health 
challenges, linked to adverse outcomes in children’s 
cognitive, socioemotional and physical develop-
ment.3 4 It also perpetuates global health and socioeco-
nomic inequalities. Addressing common perinatal 
mental disorders, such as postnatal depression, could 
reduce their substantial societal costs, which in the 
UK total approximately £8.1 billion annually per birth 
cohort.5 6 Research by Bauer et al suggests that improving 
services for these conditions could cost less than a fifth of 
the current societal burden, underscoring the need for 
better interventions and support.

Health interventions for perinatal depression
Health interventions to support women with peri-
natal mental health problems have been developed. 
The Thinking Healthy Programme developed by the 
WHO (WHO-THP) aimed to reduce perinatal depres-
sion in low socioeconomic settings and improve health 
outcomes in children through the adaptation and inte-
gration of cognitive behavioural therapy (CBT) into 
the routine work of community health workers. Starting 
from pregnancy and continuing postnatally, participants 
received around eight sessions of the evidence-based 
‘talking therapy’.7–9 Following concern that this may not 
be scalable due to budget impact and human resource 
constraints, in particular the workload of community 
health workers called lady health workers (LHWs) in the 
Pakistani setting, an adapted version was created to be 
delivered by peers.10–12 To ensure fidelity to the interven-
tion, a further adaptation was developed to support the 
peers via technological tools. The Technology Assisted 
Peer delivered THP (THP-TAP) is delivered using a 
tablet and an application. Peers are lay women, without 
any formal mental health training, who have shown an 
interest or desire to help and support other women 
within their community. This adapted intervention was 
compared with the original WHO-THP intervention 
during the non-inferiority trial, and results indicated the 
THP-TAP to be non-inferior.13

Effectiveness evidence must be coupled with an under-
standing of the cost of the intervention, and how it 
compares with alternative uses of the same resources, 
to usefully inform healthcare decisions around resource 
allocation and prioritisation. Cost-effectiveness analysis 
provides a framework for presenting this evidence and is 
well established in healthcare decision making.14 15 Two 
systematic reviews of cost-effectiveness studies of interven-
tions to address perinatal depression and/or anxiety have 
reported results which demonstrate good value for money 
but are exclusively drawn from high-income settings.16 17 
There are a number of examples of cost-effectiveness 
analysis of digital mental health interventions,18 19 but 

again they are less prevalent in resource-constrained 
settings, despite such interventions having great poten-
tial to improve population health where healthcare 
staff constraints are most severe. In this study, we aim to 
present the within trial cost-effectiveness results of THP-
TAP compared with WHO-THP in Pakistan to assess 
whether it improves population health and provides 
value for money.

METHODS
Overview
We conducted an economic evaluation of THP-TAP 
compared with WHO-THP to estimate its value for 
money and impact on population health. We conducted 
a within-trial cost-effectiveness analysis and then exam-
ined the potential health impacts of scale-up of the inter-
ventions given available resources. Health outcomes 
are presented in quality-adjusted life-years (QALYs), a 
composite measure of health which includes morbidity 
and mortality, and costs take a health system perspective 
(ie, we combine healthcare costs which accrue to both the 
public and private sector). Cost-effectiveness is presented 
using incremental cost-effectiveness ratio (ICER) (ratio 
of the difference in mean costs and mean QALYs) and 
net health benefits (NHBs) (the health gain from a treat-
ment less the health which could be gained elsewhere 
in the health system by the use of those resources). To 
assess value for money, a cost-effectiveness threshold 
based on an empirical estimate of the marginal cost of 
producing health in Pakistan is used. Finally, we estimate 
the health impact of scale-up given the size of the patient 
population nationally and available resources. We do not 
discount costs and outcomes as the costs and effects are 
only considered for the within-trial period. The mean 
intervention period was 10 months. This consisted of a 
standard 6-month postnatal period for all women and a 
mean prenatal period of 4 months as recruitment into the 
trial could vary between the second and third trimester of 
pregnancy.

Technology-assisted peer-delivered perinatal mental health 
trial
The trial was a cluster-randomised non-inferiority trial 
of technology-assisted CBT, delivered by peers (THP-
TAP), versus standard CBT, delivered by LHWs (WHO-
THP), for perinatal depression in Pakistan. Peers were 
laywomen from the community with no formal health-
care training but with experience of motherhood. It was a 
stratified cluster randomised controlled trial design with 
70 village clusters.20 The aim of the trial was to establish 
non-inferiority, that is, delivering the intervention using 
peers assisted with tablets was not inferior to delivering 
the intervention using LHWs.

Participants were consenting women in their second 
or third trimester of pregnancy, 18 years and over, living 
in the village clusters and on the registers of the LHWs, 
with a current major depressive episode assessed using a 
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structured clinical interview. The intervention consists of 
eight home visits from either a LHW (WHO-THP) or a 
peer who had been provided a tablet to operate the THP 
app (THP-TAP). The tablet provided the platform for the 
cognitive behavioural elements of the intervention using 
animated avatars of therapists, clients and community 
members and a narrative storytelling approach which 
had been coproduced to ensure cultural compatibility. 
The peer was then able to focus on delivering empathy 
and support, the social ingredients of the intervention. 
The app and the peer effectively worked together to 
deliver the psychological and the social elements of the 
intervention. For clarity, the LHWs did not use tablets but 
delivered the CBT intervention themselves. Participants 
were followed up to 6 months after birth.

Resource use and costs
We capture the costs of intervention design and delivery 
as well as mother and child’s wider healthcare resource 
use.

Delivery costs
Intervention delivery costs were reported for both trial 
arms which included equipment, training, supervision, 
quality assurance and financial incentives for the peers 
or LHWs. All unit costs and resource-use estimates were 
provided by the finance team based in Pakistan who 
administered the trial.

Two costing analyses were considered for delivery of 
the intervention, one based on the trial whereby total 
trial intervention delivery costs were allocated based on 
number of patients in the trial, and another using an 
optimised approach reflecting likely real-world use of the 
intervention reflecting increased throughput and dura-
tion over which deliverers could provide the intervention 
to new women. We use the estimated birth rate of 124 per 
1000 as a proxy for pregnancies (this will be an under-
estimate due to miscarriage) (Government of Pakistan, 
2022). Prevalence of depression is assumed to be 32% of 
pregnant women; this is a midpoint between two recent 
estimates, 27% and 37% (Atif et al, and Khan et al). The 
population of an area covered by peers is assumed to be 
1000, therefore each peer would see 40 women, assuming 
all depressed pregnant women were seen. The popula-
tion in Pakistan in 2024 is 245.2 million (United Nations 
Population Fund, 2024).

A list of the data and assumptions underpinning both 
approaches is included (online supplemental table 1). 
Our base case analysis used the expected real-world 
delivery costs, while trial delivery costs are presented as 
a scenario.

Healthcare resource use
We capture the cost of other healthcare resource use 
during the trial period. The resource use was collected 
from patients using a modified Client Services Receipt 
Inventory (CSRI), a series of questions which ask patients 
about the number of contacts they have had with various 

healthcare services. The CSRI has been used in previous 
trials in Pakistan and cross-culturally validated.21 The 
CSRI was administered face to face at baseline, 3 months 
and 6 months after birth. Healthcare resource use is 
categorised as contact with health and social care profes-
sionals, hospital inpatient services and paediatric services. 
Unit cost estimates for each service are based on internal 
financial records and estimates, for both the private 
and public sector. Due to the mixed healthcare system, 
costs reflect those falling on public or private sectors/
providers. The resource use and unit costs are combined 
to report total costs for the mother only in the base case 
and for the mother-child dyad as a scenario.

Costs are converted into US$ from Pakistani Rupees 
using the average exchange rate for 2022.22 Unit costs 
were inflated where necessary by increasing prices to 
June 2022 from the time period they were reported using 
the Pakistani consumer price index inflation.23

The base case analysis takes a healthcare perspective, 
which combines the costs accrued by the public and 
private sector. Out of pocket (OOP) costs paid by the 
individual are reported separately.

For the base case, we exclude paediatric costs and only 
include healthcare resource use costs to the mother, to 
coincide with the health outcomes, which only relate to 
the mother.

Health outcomes
The primary health outcomes were QALYs, a composite 
measure of health which captures both morbidity and 
mortality calculated by combining a health-related quality 
of life (HRQoL) score (where zero is equivalent to death 
and one is equivalent to full health) with the time spent 
at that level of health. The HRQoL score was based on 
individuals’ responses from the EuroQol 5 Dimension 
3 Level (EQ-5D-3L) questionnaire measured at baseline 
and 3 months postnatal (which defines the health state) 
with scores based on the Pakistan value set.24 Linear inter-
polation was used to capture change in health between 
baseline and 3-month postnatal follow-up, and the 
3-month postnatal HRQoL was assumed to last until the 
6-month postnatal follow-up. In response to this limita-
tion, we include a scenario whereby both groups achieve 
the same HRQoL (that of the THP-TAP at 3 months) by 
6 months. This is a conservative approach which implies 
that treatment benefit, in terms of HRQoL, completely 
wanes by the 6-month follow-up. QALYs were calculated 
based on the average time between follow-up points to 
remove variation in follow-up length impacting results.

Health outcomes to the children are not included in 
this cost-effectiveness analysis.

Analysis
Cost-effectiveness results were calculated over the patient 
within trial time-horizon (from baseline to 6 months 
postnatal1) with outcomes in QALYs and costs from the 
health system perspective.
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Regression analysis was used to estimate the impacts 
of intervention on costs and QALYs while controlling 
for patient covariates. Ordinary least squares regression 
was used to estimate QALYs. Generalised linear models 
with log link and gamma were used for the cost data to 
accommodate the non-negative and skewed data. Base-
line variables included in both models were treatment 
allocation, age, whether the woman had given birth 
before (including stillbirths) and whether the reported 
monthly income was below Pakistani Rupee (PKR) 25 
000. Baseline HRQoL scores were included as covariates 
in the QALY regression analysis, while baseline health-
care resource use costs by category were included in the 
cost regression analysis. The inclusion of paediatric costs 
is explored as a scenario analysis.

Multiple imputation by chained equations with predic-
tive mean matching was used to impute missing cost and 
HRQoL for individual patients due to loss to follow-up. 
The number of imputed datasets was set equal to the 
percentage of missing data,25 assuming data are missing 
at random. To ensure that all available data are used, 
we imputed values by healthcare category for costs (ie, 
health and social care contacts, inpatient cost and paedi-
atric costs) split by public, private and OOP. Outputs 
which support the reliability of the multiple imputation 
are given in the online supplemental materials.

Cost-effectiveness results are presented using ICERs 
and NHB. A cost-effectiveness threshold estimated for 
Pakistan of $191 or PKR 39 130 (using the 2022 exchange 
rate of 1:204.8722) per QALY is used.26 This figure is an 
empirical estimate of the marginal cost, in Pakistan, of 
producing one additional unit of health or QALY in this 
case, denoted as ‘k’. We also present incremental NHB, 
which is the difference between the change in QALYs 
from the intervention less the health which is forgone 
elsewhere by not using the resources for alternative 
health generating activities (estimated by converting the 
incremental costs into health using the cost-effectiveness 
threshold). A positive incremental NHB indicates a posi-
tive population level health gain as you are gaining more 
health than you lose. We will present the costs, QALYs, 
ICER and NHB as a point estimate. To capture param-
eter uncertainty, we also conduct probabilistic sensitivity 
analysis. This provides a 95% credible interval computed 
from 1000 simulations assuming multivariate normality of 
the coefficients from the regression equations to estimate 
uncertainty while capturing the correlation between vari-
ables used in the cost and QALY regression models.27

Scenario analysis
We consider four alternative scenarios. First, paediatric 
costs were included. second, using delivery costs based 
directly on the trial rather than using the optimised 
assumptions. Third, using a per protocol analysis which 
only includes patients who completed the planned treat-
ment. Lastly, assuming the 6-month HRQoL is the same 
for both arms of the trial and is that of the 3-month 
THP-TAP.

Patient and public involvement
The THP-TAP intervention was developed with substan-
tial input from local stakeholders, including an expert-
by-experience as a co-investigator, ensuring patient and 
public involvement in the design and adaptation of the 
intervention. All efforts were made to ensure that the 
research did not result in stigmatisation, incrimination 
or discrimination against participants.13

RESULTS
Patient population
There were 980 patients recruited to the trial, of whom 
487 received THP-TAP and 493 received WHO-THP. The 
mean age was 27 (SD=5), mean parity was 1.62 (SD=1.48) 
and mean monthly income was PKR 32 028 (SD PKR 48 
653).

Missing data
At the 3-month postnatal data collection, 12% of patients 
were lost to follow-up for THP-TAP and 15% for WHO-
THP, increasing to 13% and 15%, respectively, at the 
6month postnatal follow-up. Further details on missing 
data and participant characteristics are reported in the 
clinical trial results paper.13

Resource use and costs
The per patient delivery costs were $44 and $24 for WHO-
THP and THP-TAP, respectively, assuming the interven-
tion resources are optimised with wider roll out (table 1). 
The within-trial per patient delivery costs were $59 and 
$69 for WHO-THP and THP-TAP. The delivery unit costs 
and summary costs are provided (online supplemental 
tables 2 and 3). The healthcare resource use during 
the trial was broadly similar across arms with inpatient 
services representing the largest share of costs. Detailed 

Table 1  Within-trial per patient costs by intervention, 
missing values have been imputed

WHO-THP
Mean (SD)

THP-TAP
Mean (SD)

Delivery costs

 � Per patient within trial $59 $69

 � Per patient real-world $44 $24

Healthcare resource use costs

 � Health and social care 
professional contacts

$9 ($13) $7 ($10)

 � Inpatient services $238 ($449) $199 ($428)

 � Paediatric services $78 ($272) $60 ($231)

OOP costs

 � Health and social care 
professionals

$21 ($32) $17 ($27)

Costs in US$ 2022 prices.
Converted from PKR using the 2022 exchange rate of 1:204.87.22

THP-TAP, technology-assisted peer-delivered Thinking Healthy 
Programme; WHO-THP, WHO Thinking Healthy Programme.

B
M

J G
lobal H

ealth: first published as 10.1136/bm
jgh-2025-020833 on 13 N

ovem
ber 2025. D

ow
nloaded from

 https://gh.bm
j.com

 on 17 N
ovem

ber 2025 by guest.
P

rotected by copyright, including for uses related to text and data m
ining, A

I training, and sim
ilar technologies.

https://dx.doi.org/10.1136/bmjgh-2025-020833
https://dx.doi.org/10.1136/bmjgh-2025-020833
https://dx.doi.org/10.1136/bmjgh-2025-020833


Gibbs NK, et al. BMJ Glob Health 2025;10:e020833. doi:10.1136/bmjgh-2025-020833 5

BMJ Global Health

Ta
b

le
 2

 
P

ro
b

ab
ili

st
ic

 c
os

t-
ef

fe
ct

iv
en

es
s 

an
al

ys
is

 r
es

ul
ts

 fo
r 

TH
P

-T
A

P
 v

er
su

s 
W

H
O

-T
H

P
 fo

r 
b

as
el

in
e 

an
d

 s
ce

na
rio

s

C
o

st
s

Q
A

LY
s

In
cr

em
en

ta
l c

o
st

s
In

cr
em

en
ta

l Q
A

LY
s

IC
E

R
N

H
B

 (k
 =

 $
19

1)
P

ro
b

ab
ili

ty
 o

f 
b

ei
ng

 
co

st
-e

ff
ec

ti
ve

M
ea

n 
(9

5%
 c

re
d

ib
le

 In
te

rv
al

s)

B
as

e 
ca

se

 �
W

H
O

-T
H

P
$2

79
 ($

26
8,

 $
29

0)
0.

68
3 

(0
.6

81
, 0

.6
85

)

 �
TH

P
-T

A
P

$2
27

 ($
21

8,
 $

23
6)

0.
68

8 
(0

.6
86

, 0
.6

89
)

−
$5

2 
(−

$6
7 

to
 −

$3
8)

0.
00

5 
(0

.0
02

, 0
.0

08
)

D
om

in
an

t
0.

27
8 

(0
.2

04
, 0

.3
57

)
10

0%

H
ea

lth
ca

re
 p

er
sp

ec
tiv

e 
in

cl
ud

in
g 

p
ae

d
ia

tr
ic

 c
os

ts

 �
W

H
O

-T
H

P
$3

57
 ($

34
4,

 $
37

0)
0.

68
3 

(0
.6

81
, 0

.6
85

)

 �
TH

P
-T

A
P

$2
87

 ($
27

7,
 $

29
8)

0.
68

8 
(0

.6
86

, 0
.6

9)
−

$7
0 

(−
$8

7 
to

 −
$5

4)
0.

00
5 

(0
.0

02
, 0

.0
08

)
D

om
in

an
t

0.
36

9 
(0

.2
87

, 0
.4

61
)

10
0%

D
el

iv
er

y 
co

st
s 

as
 p

er
 t

ria
l

 �
W

H
O

-T
H

P
$2

92
 ($

28
2,

 $
30

3)
0.

68
3 

(0
.6

81
, 0

.6
85

)

 �
TH

P
-T

A
P

$2
72

 ($
26

2,
 $

28
1)

0.
68

8 
(0

.6
86

, 0
.6

9)
−

$2
1 

(−
$3

5 
to

 −
$7

)
0.

00
5 

(0
.0

02
, 0

.0
08

)
D

om
in

an
t

0.
11

2 
(0

.0
39

, 0
.1

9)
99

.9
%

P
er

 p
ro

to
co

l a
na

ly
si

s

 �
W

H
O

-T
H

P
$3

01
 ($

28
8,

 $
31

4)
0.

69
7 

(0
.6

96
, 0

.6
99

)

 �
TH

P
-T

A
P

$2
41

 ($
23

0,
 $

25
1)

0.
70

1 
(0

.7
, 0

.7
03

)
−

$6
0 

(−
$7

7 
to

 −
$4

4)
0.

00
4 

(0
.0

02
, 0

.0
06

)
D

om
in

an
t

0.
31

9 
(0

.2
36

, 0
.4

08
)

10
0%

H
R

Q
oL

 e
q

ua
l i

n 
b

ot
h 

ar
m

s 
b

y 
6 

m
on

th
s

 �
W

H
O

-T
H

P
$2

79
 ($

26
8,

 $
29

0)
0.

68
4 

(0
.6

86
, 0

.6
89

)

 �
TH

P
-T

A
P

$2
27

 ($
21

8,
 $

23
6)

0.
68

8 
(0

.6
86

, 0
.6

89
)

−
$5

2 
(−

$6
7 

to
 −

$3
8)

0.
00

4 
(0

.0
01

, 0
.0

06
)

D
om

in
an

t
0.

27
7 

(0
.2

03
, 0

.3
56

)
10

0%

IC
E

R
, i

nc
re

m
en

ta
l c

os
t-

ef
fe

ct
iv

en
es

s 
ra

tio
; N

H
B

, n
et

 h
ea

lth
 b

en
efi

t;
 Q

A
LY

s,
 q

ua
lit

y-
ad

ju
st

ed
 li

fe
-y

ea
rs

; T
H

P
-T

A
P,

 t
ec

hn
ol

og
y-

as
si

st
ed

 p
ee

r-
d

el
iv

er
ed

 T
hi

nk
in

g 
H

ea
lth

y 
P

ro
gr

am
m

e;
 W

H
O

-T
H

P,
 

W
H

O
 T

hi
nk

in
g 

H
ea

lth
y 

P
ro

gr
am

m
e.

B
M

J G
lobal H

ealth: first published as 10.1136/bm
jgh-2025-020833 on 13 N

ovem
ber 2025. D

ow
nloaded from

 https://gh.bm
j.com

 on 17 N
ovem

ber 2025 by guest.
P

rotected by copyright, including for uses related to text and data m
ining, A

I training, and sim
ilar technologies.



6 Gibbs NK, et al. BMJ Glob Health 2025;10:e020833. doi:10.1136/bmjgh-2025-020833

BMJ Global Health

resource use and healthcare unit costs are provided in 
the online supplemental tables 4 and 5.

Health outcomes
HRQoL scores of both groups increased from base-
line (0.698/0.693, WHO-THP/THP-TAP) to 3 months 
postnatal (0.909/0.919 WHO-THP/THP-TAP). A table 
comparing results, with and without multiple imputa-
tion, is provided (online supplemental table 6). EQ5D-3L 
scores improved across all five health domains, with the 
greatest improvement in the anxiety and depression 
domain (online supplemental table 7). The mean time in 
the trial was 10 months, consisting of 4 months prenatal 
and 6 months postnatal. This was used as the analytical 
timeline to allow for consistent QALY estimates across 
groups. Controlling for covariates, the mean patient 
QALYs, generated over these 10 months, were 0.683 
(0.681, 0.685) for WHO-THP and 0.688 (0.686, 0.690) 
for THP-TAP, resulting in an incremental increase in 
QALYs of 0.005 (0.002, 0.008).

Cost-effectiveness results and scenario analysis
In the base case scenario, THP-TAP is both more effec-
tive (0.005 incremental QALYs) and less costly (−US$52) 
and therefore ‘dominates’ WHO-THP (table  2). Full 
details of the regression models are available in the 
online supplemental tables 8 and 9. The NHB estimate 
is 0.278 QALYs, implying THP-TAP will increase popu-
lation health, compared with WHO-THP. This is higher 
than the incremental QALYs (0.005) as the resources 
saved can be released and used for other productive 
healthcare, increasing population health. The THP-TAP 
remains dominant in all three scenario analyses.

The incremental costs and QALYs of the 1000 simula-
tions from the probabilistic analysis are plotted on the 
cost-effectiveness plane (figure  1). All but one simula-
tion lies in the southeast quadrant, suggesting THP-TAP 
is dominant (ie, health improving and cost-saving) and 

the probability of being cost-effective is nearly 100% at all 
cost-effectiveness thresholds. In all four of the scenarios 
the THP-TAP remains cost-effective in comparison with 
WHO-THP.

Using the assumptions related to scale-up, we estimate 
THP-TAP would require a workforce of 245 200 peers to 
deliver the intervention to 9 729 536 perinatally depressed 
pregnant women per year. This would generate a popu-
lation level NHB of 2 704 811, in comparison with deliv-
ering WHO-THP, per year.

DISCUSSION
Our analysis suggests that THP-TAP is both more effec-
tive and less costly than WHO-THP. We have estimated 
the delivery cost of THP-TAP, should the intervention be 
scaled up to a national level, to be US$20 dollars less per 
patient than WHO-THP; this is primarily due to the ability 
to share technology across patients and human resource 
costs being lower from using peers rather than LHW. Our 
results are robust to alternative scenarios and parameter 
uncertainty. Cost-effectiveness studies to inform health 
decision making are sparse in Pakistan; therefore, our 
study makes an important contribution to the literature. 
We also provide a set of unit costs for healthcare resource 
use which can support other health intervention studies 
in the region. Our estimates do not include the one-
off cost of designing the app ($147 793) as our analysis 
aims to inform the wider roll-out of this intervention in 
Pakistan and therefore development costs have been 
excluded. Should another country be interested in devel-
oping a similar app and rolling it out, these costs should 
be considered in the decision-making process.

The finding that participants receiving THP-TAP 
received an increase in QALYs relative to those receiving 
WHO-THP is notable, although the benefit is small and 
uncertain. There are potential mechanisms by which 
this increase may have occurred. The THP-TAP inter-
vention was co-produced and delivered using peers and 
women with lived experience of perinatal depression. It 
is possible that the peers were better able to relate to the 
women in the trial and were also better placed to help 
find solutions to their everyday problems. If so, it may 
be that the social support element of the intervention is 
more effectively delivered by peers than the LHWs.28 29 In 
addition, in THP-TAP, each therapy session was directed 
entirely by the virtual therapist, ensuring that the core 
therapeutic components were delivered consistently and 
at the intended dosage, which may have increased effec-
tiveness relative to WHO-THP.

Despite increasing evidence for cost-effectiveness of 
digital health interventions, most studies are conducted 
in high resource settings.19 Digital interventions have the 
potential to be more scalable as they require less human 
resource, such as LHWs. In Pakistan, LHWs currently 
have a very high workload, layering another intervention 
on would displace alternative important healthcare. In 
cost-effectiveness, we account for this displacement using 

Figure 1  Cost-effectiveness plane comparing THP-TAP 
with WHO-THP. QUALYs, quality-adjusted life-years; THP-
TAP, technology-assisted peer-delivered Thinking Healthy 
Programme; WHO, WHO Thinking Healthy Programme.
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the estimate of the marginal productivity of the health 
sector, but there is considerable uncertainty around 
these figures. Methods to account for the mix of private 
and public healthcare have not yet been fully developed. 
Given THP-TAP dominates WHO-THP, these estimates 
are less critical to this specific decision but remain an 
important question for future cost-effectiveness studies 
in the country and the region.

There are several limitations to our study. The compar-
ison for our analysis is currently WHO-THP; however, it 
was considered unlikely by the trial team that this would 
ever be delivered at scale in Pakistan by LHWs due to their 
limited capacity. Therefore, a more realistic comparison 
might be ‘no intervention’. This may substantially change 
the results of the cost-effectiveness analysis, potentially 
even changing the decision. However, a recent system-
atic literature review of digital interventions in mental 
health found evidence that digital interventions are 
cost-effective, compared with no intervention and non-
therapeutic controls, whereas comparisons with face-to-
face therapy or printed manuals remained unclear.19

Additional limitations include our analysis only 
covering the trial period and therefore not accounting 
for any long-term cost-effectiveness benefit.30 Our study 
is specific to Pakistan and evidence may not be gener-
alisable to other settings. The trial was only powered to 
detect non-inferiority of THP-TAP versus WHO-THP, so 
our results suggesting THP-TAP is more effective may 
not be robust. Patient travel costs were not included in 
our study as the intervention was delivered at the partic-
ipants’ homes. If we had collected travel costs of those 
delivering the intervention, we expect THP-TAP would 
have lower costs as peers were more closely located to 
trial participants than LHWs; as such, their exclusion 
is conservative with regard to incremental costs of the 
intervention. The estimation of real-world delivery 
costs required several assumptions; however, these were 
compiled with local finance and clinical experts and all 
assumptions are provided for transparency online supple-
mental table 1. The HRQoL scores were not collected at 
6 months postnatal, which would add greater accuracy to 
our estimations.

Despite these limitations, our results indicate that the 
technology-assisted peer-delivered approach may be a 
cost-effective method of delivering psychosocial interven-
tions for common mental disorders. Effective and cost-
effective interventions for perinatal depression are likely 
to reduce intergenerational disadvantage and make a 
compelling policy case for scale-up in LMICs where the 
burden from the condition is the greatest.

CONCLUSION
Our analysis suggests that THP-TAP could represent a 
scalable and cost-saving intervention to support those 
with perinatal depression, when compared with WHO-
THP. Further research comparing it with a ‘no interven-
tion’ scenario would be beneficial.
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