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AbstrACt
Introduction Economic evaluations of complex 
interventions in early child development are required to 
guide policy and programme development, but a few are 
yet available.
Methods and analysis Although significant gains have 
been made in maternal and child health in resource- 
constrained environments, this has mainly been 
concentrated on improving physical health. The Learning 
Clubs programme addresses both physical and mental 
child and maternal health. This study is an economic 
evaluation of a cluster randomised controlled trial of the 
impact of the Learning Clubs programme in Vietnam. It 
will be conducted from a societal perspective and aims 
to identify the cost- effectiveness and the economic and 
social returns of the intervention. A total of 1008 pregnant 
women recruited from 84 communes in a rural province 
in Vietnam will be included in the evaluation. Health and 
cost data will be gathered at three stages of the trial and 
used to calculate incremental cost- effectiveness ratios per 
percentage point improvement of infant’s development, 
infant’s health and maternal common mental disorders 
expressed in quality- adjusted life years gained. The return 
on investment will be calculated based on improvements 
in productivity, the results being expressed as benefit–cost 
ratios.
Ethics and dissemination The trial was approved by 
Monash University Human Research Ethics Committee 
(Certificate Number 2016–0683), Australia, and approval 
was extended to include the economic evaluation 
(Amendment Review Number 2018-0683-23806); and the 
Institutional Review Board of the Hanoi School of Public 
Health (Certificate Number 017- 377IDD- YTCC), Vietnam. 
Results will be disseminated through academic journals 
and conference presentations.
trial registration number ACTRN12617000442303.

IntroduCtIon
There is growing awareness globally of 
the importance of the first 1000 days from 
conception for early childhood development 
(ECD). Approximately 200 million children 
aged under 5 years living in low- income 
and middle- income countries (LMICs) 
are exposed to risk factors1–10 that prevent 
them from fulfilling their potential devel-
opment11 12 and reduce functional capacity 
through adulthood.13–17 Recognising this, 
funders in all countries are now considering 
ECD interventions as investments generating 
significant returns.18

Pregnant women in rural Vietnam expe-
rience food insecurity, body mass index less 

strengths and limitations of this study

 ► This study will contribute one of the first econom-
ic evaluations of a complex intervention to improve 
early child development in a resource- constrained 
setting.

 ► The study will use a societal perspective to collect 
the costs of health service use and to productivity 
of participation in the Learning Clubs programme.

 ► Cost consequences will be adopted to obtain sec-
ondary outcomes, including infant’s health and 
development, women’s health, family environment, 
and community empowerment and awareness.

 ► Learning Clubs programme is multicomponent inter-
vention; hence, it is difficult to capture the health 
and social benefits of each component

 ► Cost estimation of health service use may be con-
strained by low literacy among study participants.
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than 18.5, iodine deficiency, iron deficiency anaemia and 
intimate partner violence at higher rates than in well- 
resourced settings. Around 30% of women have clini-
cally significant symptoms of common mental disorders 
during the perinatal period.19–22 In addition, maternal 
services are restricted to providing physical, rather than 
mental healthcare. These risks have led to poor fetal and 
infant health and development.23–25

While the importance of ECD has been acknowledged 
widely in health and social terms, less attention has been 
given to its economic benefits. In 2015, a systematic review 
of early childhood interventions in LMICs by the Inde-
pendent Evaluation Group of the World Bank included 
55 studies, but found that only two reported cost data.26 
There is a serious lack of data about health service use 
associated with interventions for ECD, especially from 
LMICs.27

the Learning Clubs intervention and trial
Learning Clubs for Women’s Health and Infant Health 
and Development is an innovative multicomponent 
psychoeducational intervention designed to improve the 
physical and mental health of women and the health and 
development of their infants in a resource- constrained 
setting, by addressing multiple risks at the same time. Its 
impact is being established in a two- arm parallel group 
cluster randomised controlled trial being conducted in 
84 communes in a rural province in Vietnam in which 
42 communes are assigned randomly to receive the inter-
vention in 2018. All women in the trial receive pregnancy 
and child healthcare services from commune health 
stations including free pregnancy checks, giving birth in 
commune health stations (if the hospital is too far and 
the commune health station is qualified for birth assis-
tance) or hospitals nearby, National Growth Monitoring 
and Expanded Immunisation Programmes (hereafter 
referred to as the usual standard of care). Women in the 
intervention group are invited to participate in Learning 
Clubs, which comprise facilitated small groups which 
meet in the commune at fortnightly intervals and proved 
perinatal stage- specific information and learning activi-
ties from pregnancy to 1 year post partum. The interven-
tion draws on content from interventions demonstrated 
to be effective in addressing at least one risk in a resource- 
constrained setting and includes five main components: 
macronutrition and micronutrition for women and 
infants, gender empowerment, strengthening the inti-
mate partner relationship, women’s mental health and 
providing sensitive, responsive care for infants. Learning 
Clubs are designed to be facilitated at the primary care 
level by members of the Women’s Union with support 
from the local health and education sectors. The inter-
vention is to be offered in eight sessions during the preg-
nancy, and a combination of 11 sessions and 1 home visit 
in the first year after giving birth. The Learning Clubs 
programme is described in detail elsewhere.28

Economic evaluations in health contexts are under-
taken to guide decision- makers how to allocate resources 

to improve health outcomes in the most effective ways.29 
This economic evaluation will measure the cost to stake-
holders of the Learning Clubs programme and compare 
it to the health, economic and social benefits arising from 
the initiative. The economic analysis will be presented in 
terms of the cost- effectiveness and cost consequences of 
achieving improved health and development outcomes 
compared with the usual standard of care, cost–utility 
analysis (CUA) where all health outcomes are expressed 
in a common metric (quality- adjusted life years, QALYs) 
and cost–benefit analysis where outcomes are expressed 
in economic terms and results are presented as invest-
ment metrics.

Aim and objectives
This study aims to provide a comprehensive economic 
evaluation of the Learning Clubs programme. The 
specific objectives are:
1. To calculate the direct and indirect costs of implement-

ing the Learning Clubs programme compared with the 
cost of the usual standard of care.

2. To estimate the benefits of the intervention in terms of 
improved child health and development and maternal 
mental health.

3. To calculate the incremental cost- effectiveness ratio 
(ICER) between the Learning Clubs programme and 
standard care approaches.

4. To calculate the economic and social return on invest-
ment (ROI) from the Learning Clubs programme and 
its wider adoption.

5. To recommend the best possible strategies for improv-
ing ECD and the perinatal mental health of women in 
Vietnam.

MEthods
design
The protocol was developed using the Consolidated 
Health Economic Evaluation Reporting Standards 
guideline.30 The economic evaluation will include cost- 
effectiveness, cost–consequence and CUAs from the 
health provider and societal perspectives as well as an 
analysis of the economic and social ROI (see figure 1).

setting
The trial and this evaluation are being conducted in a 
Northern rural area of Vietnam (Hanam Province). 
The administrative health system consists of three levels: 
commune, district and provincial. Provincial level provides 
both prevention and treatment services for maternal and 
child health through the provincial general hospitals 
and the Centre for Preventive Medicine. Some districts 
may have a district general hospital. Each commune has 
a commune health station, which provides the standard 
of care for pregnant women and children. District health 
centres are in charge of providing professional support to 
commune health stations. In addition, the private sector 
provides a small percentage of health services (such 
as ultrasound pregnancy checks, and pharmaceutical 
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Figure 1 Economic evaluation logic model.

treatment of common child health problems), and is 
growing significantly. The universal social health insur-
ance covered nearly 60% of the population in 2010 and 
was expected to cover 70% by 2015 in Vietnam.31

study popuLAtIon And sAMpLE sIzE
The economic evaluation will collect information from 
1008 participants recruited in 84 selected communes (504 
women in each arm) of the Learning Clubs programme. 
The sample size is calculated to detect a difference in 
the infant’s development (8% in the intervention group 
and 15% in the control group) with 80% statistical power 
and a significance level of 0.05, and intracluster correla-
tion coefficient=0.03. All pregnant women less than 20 
gestational weeks who live in the selected communes are 
invited to participate by commune health staff and village 
health workers. Women having cognitive or serious phys-
ical disability are not recruited in the study. Women in 
the control group receive the usual standard of care, 
and women in the intervention group receive the free of 
charge Learning Clubs programme plus the usual stan-
dard of care.28 The control group will be the comparator 
in the economic evaluation.

Data are collected in both study arms in a baseline 
survey (early pregnancy), and programme outcomes will 
be measured at follow- up 1 (after 32 weeks of gestation), 
follow- up 2 (when the infant is 1 year old) and follow- up 3 
(when the infant is 2 years old).

blinding
Independent data collectors from the Hanam provin-
cial Center for Disease Control will be trained by Hanoi 
Research and Training Center for Community Develop-
ment (RTCCD). They will collect data at baseline and 

three follow- up surveys. Data collectors are blinded to 
intervention allocation.

patient public involvement
This protocol was developed in consultation with with 
local experts and members of the community.

health and development outcomes
The Learning Clubs programme is a multicomponent 
intervention, hence there are various benefits of the 
programme. The outcomes are categorised in four main 
groups: infant’s health and development, women’s health, 
family environment, and community empowerment and 
awareness. The outcomes measured in the programme 
are shown in table 1.

Primary outcome
The primary outcome being measured is the child’s devel-
opment in terms of cognitive, language, motor and social- 
emotional domains at the age of 2 years, which will be 
assessed by the Bayley Scales of Infant and Toddler Devel-
opment (BSID), third edition.32 The BSID has not been 
validated against a gold- standard comparator in Vietnam 
or any other LMICs. However, it has been translated 
into Vietnamese, culturally verified through community 
consultations and back- translated into English by our 
bilingual research team. It has been found to be sensitive 
to variations in ECD and acceptable to children and fami-
lies in this setting.24 33

Secondary outcomes
Infant’s health will be measured by several outcomes 
including wasting, the use of antibiotics, exclusive breast 
feeding, common illness symptoms, inpatient and use of 
outpatient health services. Infant wasting is assessed by 
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data collectors to collect the weight and height of the chil-
dren. The weight for height ratio will be based on the 
child’s age in months and sex.34 The remaining infant 
health outcomes will be assessed using the study- specific 
questions.

Women’s health outcomes are quality of life, maternal 
common mental disorders, productivity change of 
mothers and absenteeism form work due to child illness. 
The health- related quality of life of mothers will be 
assessed by EQ- 5D- 5L which is a common questionnaire 
which was validated in Vietnam to measure generic health 
status among specific and general populations.35–37 The 
EQ- 5D- 5L value set for Vietnam is not available, so we 
will use the cross- walk value for Thailand, a neighbouring 
country that is both geographically and culturally close 
to Vietnam.38 The questionnaire has two parts: part 1 
consists of five questions about mobility, self- care, usual 
activities, pain/discomfort and anxiety/depression. Each 
dimension has five levels ranging from no problems to 
severe problems. Part 2 is an analogue scale, which asks 
participants to report their health status. The scale ranges 
from ‘best imaginable health state’ to ‘worst imaginable 
state’.39

The prevalence of common mental disorders among 
mothers will be measured by the 21- item Depression, 
Anxiety and Stress Scale, which was validated in Vietnam 
with a sensitivity of 79.1%, a specificity of 77.0% and a cut- 
off score greater than 33 to indicate clinically significant 
symptoms.40 Productivity will be measured using the Work 
Productivity and Activity Impairment Questionnaire for 
general health problems. The tool will be used to capture 
both absenteeism and presenteeism over the past 7 days 
with six questions in both paid and unpaid work and 
regular activities. The outcomes are the per cent of work 
time missed, per cent impairment while working, per cent 
overall work impairment, per cent activity impairment 
due to general health problems.41 The absenteeism from 
work due to child illness will be measured in days by the 
study- specific questions.

Outcomes of family environment consist of home envi-
ronment for infant development, intimate partner rela-
tionship, domestic violence against women and gender 
empowerment indicators (the engagement of the husband 
in household tasks, child caregiving activities and women’s 
mental health). The home environment for infant develop-
ment will be measured by the Infant/Toddler Home Obser-
vation for Measurement of the Environment Inventory. This 
instrument has been translated and adapted by our team 
for use in rural Vietnam and found to be acceptable and 
sensitive.42 Intimate partner relationship will be assessed by 
Intimate Bond Measure, which has been validated among 
pregnant women and new mothers in rural Vietnam.43 
Domestic violence against women will be measured by WHO 
Multi- Country Study on Women’s Health and Domestic 
Violence Questionnaire. This questionnaire has been 
adapted for use in Vietnam.44 The remaining outcomes of 
family environment are assessed using the study- specific 
questions developed by the research team.

Finally, the programme will benefit the community, 
therefore, outcomes of community empowerment and 
awareness will be considered such as the involvement of 
mass social organisations in delivering messages about 
the care of very young children in their routine meet-
ings, the change in knowledge of the importance of ECD 
of the head of the communal People’s Committee and 
the number of loudspeaker messages delivered in each 
commune to advocate for ECD. This information will be 
collected using self- administered questionnaires sent to 
each commune.

Costs
Costing perspective
A societal perspective will be adopted, but it will be limited 
to include only the costs of productivity losses, provision 
of unpaid informal care and health service costs. The 
Learning Clubs programme is a community- based health 
promotion intervention, therefore, productivity costs and 
informal care costs are the key components.

time horizon
The length of the intervention is 18 months. After recruit-
ment and completion of the baseline survey in 2018, the 
Learning Clubs programme is introduced to women in 
the intervention communes, commencing from around 
22 weeks gestation until 1 year after birth in addition to 
the usual standard of care. There will be no intervention 
when the child is aged from 1 to 2 years. Women in the 
control group will receive the usual standard of govern-
ment provided care for the same interval. The time 
horizon for the economic evaluation is the trial length, 
which is 30 months (excluding the programme prepara-
tion period).

Identification, measurement and valuation of costs
The study will collect all costs relevant to running the 
Learning Clubs programme (programme- related costs) 
and costs born by the study participants (participant’s 
costs) (table 2).

Program related costs
Programme- related costs include all costs related to whole- 
of- program activities and can be categorised into the 
phases of trial implementation (start- up, ongoing central 
management activities and ongoing programme activi-
ties). The cost of the start- up phase is the money spent on 
designing, piloting and conducting research evaluations 
of the programme. The ongoing central management 
activities consist of costs related to the central manage-
ment of the programme, which are not associated with 
any specific programmes. Ongoing programme activi-
ties include all Learning Club activities for participants. 
For this study, all costs associated with start- up activi-
ties and ongoing central management activities will be 
excluded because this intervention will be compared 
with the usual standard of care that is operating with 
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government support. The ongoing programme activities 
costs cover items in five categories (personnel, materials 
and supplies, equipment, media and policy advocacy, and 
training and transportation), which will be collected at 
national, provincial and commune levels27 45 46 (table 2).

Program- related costs will be recorded every 3 months 
by working with programme officers and accountants. 
The 3- month interval is a suitable time for minimising 
recall bias and the burden for programme staff. The costs 
will be based on financial and administrative records. 
All costs will be collected by the research team using the 
CostIt Software V.4.5 developed by WHO,46 which has 
been designed to record and analyse costs in health inter-
ventions.47 This study will use the programme template 
with a minor change to record the programme- related 
costs.

Unit costs for program- related costs are different for 
each category and based on the programme budget line. 
For example, in terms of personnel, unit costs are salary 
per month for part- time and full- time staff, and per day 
for consultants. Materials and supplies costs are measured 
on a monthly basis. Unit costs for policy advocacy and 
training are costs per meeting/workshop/training 
course.

Participants and their household costs
There two types of costs born by the Learning Clubs 
programme participants include healthcare seeking costs 
and the opportunity cost of participating the programme. 
These costs will be collected from follow- up 1 (when the 
participants are in late pregnancy) to follow- up 3 (when 
the children are 2 years old). A structured interview with 
data entered on a hand- held device will be used to collect 
all related costs.

Learning Clubs participants may use health services at 
hospitals, private clinics and commune health stations, 
and provided by the traditional healers. This evalua-
tion will include both inpatient and outpatient health 
service use for participants: women who are pregnant 
and become mothers of index children and the index 
children. The costs related to health service use consist 
of direct medical costs, direct non- medical care costs 
and indirect resource use. For each type of service use, 
information will be collected on the number of health 
visits, the name of the health facility, health insurance 
use, travelling costs, out- pocket payment, travelling 
time, treatment time, waiting time and the number of 
caregivers who are adults. Informal care is a substantial 
part of the total costs and it illustrates the burden on the 
family rather than health or social services.48 The cost of 
informal care will be calculated by multiplying the total 
time spent by caregivers away from income- generating 
work and the market wage rate of the informal care-
giver using the opportunity cost method.49 Further, the 
total healthcare expense will be calculated by taking into 
account the reimbursement of social/health insurance.50 
The reimbursement of social or private health insurance 
will be included using the list of health services covered 

by social health insurance51 and the specific guidelines 
for private insurance.

In addition to the health service use, the costs related 
to participating in the Learning Clubs programme and 
productivity loss will be also considered. All intervention 
participants will receive relevant information and attend 
the meetings free of charge, so only indirect costs will 
be considered such as travelling method, distance from 
the house to the meeting venue, travelling time, number 
of adults attending the meetings, meeting duration (in 
hours). The friction cost approach is employed to esti-
mate the productivity. This approach aims to calculate 
the productivity changes by adjusting the cost with refer-
ence to the friction periods.48 There is no postal code 
in Vietnam, therefore, using postal code for estimating 
travel expense is not feasible. In addition, the distance 
from participants’ house to the meeting venue is not far, 
hence the travelling cost will be calculated by self- reports.

EConoMIC EvALuAtIon
The economic evaluation within the trial consists of a 
cost- effectiveness, a cost–consequence and a CUAs. In the 
long term, an economic ROI analysis will be conducted.

Cost-effectiveness and cost–consequence analyses
Cost- effectiveness analysis is one of the most common 
approaches to economic evaluation in health research 
programme. It calculates the cost of the change in 
health outcomes due to the intervention compared with 
standard care, for example, the cost per unit of health 
outcome or effect. The analysis calculates the ICERs, 
which is the difference in costs and health outcomes of 
two or more options.29 In this study, ICER will be calcu-
lated for the primary outcome—improvement of infant’s 
development in terms of cognitive, language, motor and 
social- emotional scales.

 ICER = C1−C2
E1−E2 = ∆C

∆E  

Ci and Ei are the costs and effectiveness measure of 
alternative i.

Moreover, due to this complex public health inter-
vention, cost–consequence analysis is recommended 
to capture the full societal impact of the interventions. 
Cost–consequence analysis is a method, which includes 
a wide range of outcome measures of the intervention in 
health and social aspects.52 ICERs will be calculated with 
all statistically significant outcomes in terms of infant’s 
health, women’s health, family environment and commu-
nity empowerment.

Cost–utility analysis
The CUA measures the incremental cost of achieving 
the health outcomes when they are measured using a 
common metric such as QALYs.

Using EQ- 5D- 5L, respondents make choices for each 
domain and their health status in a 1- digit number. Then 
these numbers will be combined in a 5- digit number, 
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which can be converted into a utility weight. Each of 
the health outcomes will be expressed in QALYs so that 
the total QALYs can be calculated for both the interven-
tion and control groups. These total QALYs can then be 
divided by the costs for each group and the difference 
in QALYs per unit of cost can be compared.29 In this 
protocol, the incremental cost will be caculated with the 
difference in QALYs of study women.

 ICER = C1−C2
QALY1−QALY2 = ∆C

∆QALY   

Ci and QALYi are the costs and QALY measure of alter-
native i.

return on investment analysis
The investment case for the intervention will be assessed 
by calculating the ROI using a validated, peer- reviewed 
modelling approach, which has been applied in studies 
on reproductive, maternal, newborn and child health48, 
stillbirths49, mental health50, adolescent health and well- 
being51 and cardiovascular disease.53–57

This analysis calculates the economic benefits of the 
intervention arising from mortality and morbidity averted 
due to the Learning Clubs programme. These benefits 
occur over the working lives of the participants due to 
increase workforce participation and improved produc-
tivity. Savings from health expenditure averted are also 
included as benefits. These benefits are compared with 
the cost of the intervention incurred by the government 
and participants. The social ROI can also be calculated 
using standard measures of the value of a statistical life 
year such as the ‘full- income’ approach for LMICs.58

Currency, price date and conversion
All benefits, costs and ICERs will be calculated in Viet-
namese dong and converted to US dollars, using 
purchasing power parities published by International 
Monetary Fund (IMF) for meaningful comparisons.48

discount rate
Where applicable, benefits and cost will be discounted at 
the standard World Bank and WHO- CHOICE rate of 3%.59 
Sensitivity analysis will be undertaken with alternative rates.

data management
All data for this economic evaluation will be collected 
using hand- held electronic devices. The data will be 
uploaded everyday to a secure cloud- based storage system. 
The RTCCD data manager will check for missing values 
and clean the data daily. At the end of each survey, the 
data will be uploaded and stored on the secure Monash 
University server. A code number will be used to iden-
tify each study participants. No name and identifiable 
information will be entered. Only authorised researchers 
can access the data. Data will be analysed when the last 
follow- up survey (follow- up 3) is completed.

Analytical method
All study participants who attend the Learning Clubs 
meetings and complete surveys will be included in 

analyses using the intention- to- treat principle. The 
participant- related costs will be calculated for each phase. 
Missing data of costs and outcomes will be imputed using 
multiple imputation according to the multivariate impu-
tation by chained equations algorithm with three steps 
(imputation, analysis and combination).60 This approach 
is considered as the most effective method to deal with 
missing data. Costs of each phase (pregnancy, first and 
second year postnatal) will be calculated based on the 
costs estimated at 1 month in each survey.

A multilevel model approach will be used for data anal-
yses to address missing data, cost skewness and the differ-
ence of costs among clusters.61 Baseline variables will be 
included in the regression models of costs and outcomes 
to adjust the difference between control and interven-
tion groups, and other sociodemographic characteristics 
such as economic status, educational level, occupation. 
For non- normal distribution of continuous costs and 
outcomes (such as quality of life among mothers and the 
BSID score of children), a generalised linear regression 
will be employed in STATA V.13 (StataCorp LP). Logit 
model will be used for binary outcomes (having common 
mental disorders and infant wasting). Parameter uncer-
tainty will be addressed by deterministic and probabilistic 
sensitivity analysis.48

Cost price for the intervention will use a bottom–up 
approach. The cost- effectiveness ratios (ICERs) will be 
calculated by comparing the intervention group to the 
control group using cost per percentage point improve-
ment of infant’s development, infant’s health and 
maternal common mental disorders. Non- parametric 
bootstrapping will be used for the cost- effectiveness 
acceptability curves. CUA will be presented by cost per 
QALY gained. ROI will be expressed in common metrics 
such as the benefit cost ratio, and internal rates of return.

dIsCussIon
It is challenging to conduct an economic evaluation of 
a complex public health intervention due to its diverse 
potential benefits to health and social sectors. Typically, 
a microlevel approach has been used and promoted 
among economic evaluations which mainly focused on 
calculating the cost- effectiveness of a particular health 
or clinical outcome such as mortality rate. This method 
is not helpful for decision- makers taking into account 
the overall context.52 62 The Learning Clubs programme 
is a complex public health intervention, which aims to 
address five main areas including macro and micro-
nutrition; gender empowerment; men’s engagement 
in household work, women’s mental health; and child 
health and development.28 The programme has complex 
causal pathway because it may have positive impacts at 
individual, family and community levels such as infant’s 
health and development; women’s health; family envi-
ronment; and community empowerment and awareness. 
Therefore, a macrolevel method is adopted by adding a 
cost–consequence analysis to the CEA and CUA in this 
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protocol to capture all health or non- health outcomes. In 
the long term, the ROI analysis provides policy- makers in 
resource- constrained environments with an easily under-
stood metric to prioritise health interventions in framing 
health budgets.

This protocol will contribute to the gap in evidence 
about cost data in the ECD area by providing evidence of 
both within- trial and long- term impacts. This is also the 
first economic evidence of a complex intervention for 
ECD in LMICs.

The Learning Clubs programme is being implemented 
among women living in a rural area who have limited 
health and economic literacy. The economic evaluation 
data will be collected in baseline and three follow- ups, 
which may create recall bias in terms of collecting the 
participants’ programme- related costs. A diary method is 
usual recommended to use to address this bias, however, it 
is not suitable for the participants in this study due to low 
literacy among some and lack of familiarity with routine 
recording among most. Hence, the costs will be extrap-
olated based on participants’ estimation in 1- month or 
6- month periods.

ConCLusIon
Despite the potential limitation in the estimates of 
Learning Clubs participants’ costs and the complexity of 
the Learning Clubs programme, the economic evaluation 
is designed with careful consideration of these factors. 
It is expected that the economic evaluation will provide 
evidence of the cost and benefits of a first- ever compre-
hensive intervention for ECD in a LMICs. In addition, 
the evaluation will inform policy- makers about the rela-
tive value for money of the Learning Clubs programme 
at the provincial level and the likely indicators for scaling 
nationwide.

Author affiliations
1Global and Women's Health, School of Public Health and Preventative Medicine, 
Monash University, Melbourne, Victoria, Australia
2Research and Training Centre for Community Development, Hanoi, Viet Nam
3VISES, Victoria University, Melbourne, Victoria, Australia
4Centre for International Health, Burnet Institute, Melbourne, Victoria, Australia
5Universiteit Gent, Gent, Belgium
6UNICEF, New York City, New York, USA
7Department of Medicine and Victorian Infectious Diseases Service at the Doherty 
Institute, University of Melbourne, Melbourne, Victoria, Australia
8Medicine, The University of Melbourne, Melbourne, Victoria, Australia

Acknowledgements TN is supported by a Monash International Postgraduate 
Research Scholarship. JF is supported by the Finkel Professorial Fellowship, which 
is funded by the Finkel Family Foundation in a donation to Monash University. 
TT and SH are supported by National Health and Medical Research Council Early 
Career Fellowships. SL is supported by a National Health and Medical Research 
Council Career Development Fellowship.

Contributors TN, KS and JF were involved in developing the conceptual framework 
for the economic evaluation protocol and wrote the paper. TT contributed on data 
analysis method. SL, DBH, SH, TT, HT and B- AB contributed to the secondary 
outcomes of the protocol and reviewed the paper.

Funding The economic evaluation is funded by Grand Challenges Canada under 
the Saving Brain Initiatives (grant number TTS – 1803-22331).

Competing interests None declared.

patient consent for publication Not required.

provenance and peer review Not commissioned; externally peer reviewed.

open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http:// creativecommons. org/ licenses/ by- nc/ 4. 0/.

orCId ids
Kim Sweeny http:// orcid. org/ 0000- 0001- 6948- 809X
Thach Tran http:// orcid. org/ 0000- 0002- 4686- 8601

rEFErEnCEs
 1 Aukett MA, Parks YA, Scott PH, et al. Treatment with iron increases 

weight gain and psychomotor development. Arch Dis Child 
1986;61:849–57.

 2 Pasricha S- R, Hayes E, Kalumba K, et al. Effect of daily iron 
supplementation on health in children aged 4–23 months: a 
systematic review and meta- analysis of randomised controlled trials. 
Lancet Glob Health 2013;1:e77–86.

 3 Christian P, Murray- Kolb LE, Khatry SK, et al. Prenatal micronutrient 
supplementation and intellectual and motor function in early school- 
aged children in Nepal. JAMA 2010;304:2716–23.

 4 Zimmermann MB, Jooste PL, Pandav CS. Iodine- deficiency 
disorders. Lancet 2008;372:1251–62.

 5 Grantham- McGregor SM, Lira PIC, Ashworth A, et al. The 
development of low birth weight term infants and the effects of the 
environment in northeast Brazil. J Pediatr 1998;132:661–6.

 6 Gorman KS, Pollitt E. Relationship between weight and body 
proportionality at birth, growth during the first year of life, and 
cognitive development at 36, 48, and 60 months. Infant Behavior and 
Development 1992;15:279–96.

 7 Silverman JG, Decker MR, Cheng DM, et al. Gender- based 
disparities in infant and child mortality based on maternal exposure 
to spousal violence: the heavy burden borne by Indian girls. Arch 
Pediatr Adolesc Med 2011;165:22–7.

 8 Veltman MWM, Browne KD. Three Decades of Child Maltreatment 
Research - Implications for the School Years. Trauma Violence Abuse 
2001;2:215–39.

 9 Fisher J, Cabral de Mello M, Patel V, et al. Prevalence and 
determinants of common perinatal mental disorders in women in 
low- and lower- middle- income countries: a systematic review. Bull 
World Health Organ 2012;90:139–49.

 10 Eshel N, Daelmans B, de Mello MC, et al. Responsive parenting: 
interventions and outcomes. Bull World Health Organ 2006;84:991–8.

 11 Black MM, Walker SP, Fernald LCH, et al. Early childhood 
development coming of age: science through the life course. Lancet 
2017;389:77–90.

 12 Walker SP, Wachs TD, Gardner JM, et al. Child development: risk 
factors for adverse outcomes in developing countries. Lancet 
2007;369:145–57.

 13 Gertler P, Heckman J, Pinto R, et al. Labor market returns to 
an early childhood stimulation intervention in Jamaica. Science 
2014;344:998–1001.

 14 Hoddinott J, Maluccio JA, Behrman JR, et al. Effect of a nutrition 
intervention during early childhood on economic productivity in 
Guatemalan adults. Lancet 2008;371:411–6.

 15 Maluccio JA, Hoddinott J, Behrman JR, et al. The impact of 
improving nutrition during early childhood on education among 
Guatemalan adults. Econ J 2009;119:734–63.

 16 Walker SP, Chang SM, Vera- Hernandez M, et al. Early childhood 
stimulation benefits adult competence and reduces violent behavior. 
Pediatrics 2011;127:849–57.

 17 Campbell F, Conti G, Heckman JJ, et al. Early childhood investments 
substantially boost adult health. Science 2014;343:1478–85.

 18 Britto PR, Lye SJ, Proulx K, et al. Nurturing care: promoting early 
childhood development. Lancet 2017;389:91–102.

 19 Fisher J, Tran T, Duc Tran T, et al. Prevalence and risk factors for 
symptoms of common mental disorders in early and late pregnancy 
in Vietnamese women: a prospective population- based study. J 
Affect Disord 2013;146:213–9.

 20 Fisher J, Tran TD, Biggs B, et al. Intimate partner violence and 
perinatal common mental disorders among women in rural Vietnam. 
Int Health 2013;5:29–37.

 on January 20, 2020 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2019-031721 on 15 D
ecem

ber 2019. D
ow

nloaded from
 

http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-6948-809X
http://orcid.org/0000-0002-4686-8601
http://dx.doi.org/10.1136/adc.61.9.849
http://dx.doi.org/10.1016/S2214-109X(13)70046-9
http://dx.doi.org/10.1001/jama.2010.1861
http://dx.doi.org/10.1016/S0140-6736(08)61005-3
http://dx.doi.org/10.1016/S0022-3476(98)70357-9
http://dx.doi.org/10.1016/0163-6383(92)80001-B
http://dx.doi.org/10.1016/0163-6383(92)80001-B
http://dx.doi.org/10.1001/archpediatrics.2010.261
http://dx.doi.org/10.1001/archpediatrics.2010.261
http://dx.doi.org/10.2471/BLT.11.091850
http://dx.doi.org/10.2471/BLT.11.091850
http://dx.doi.org/10.2471/blt.06.030163
http://dx.doi.org/10.1016/S0140-6736(16)31389-7
http://dx.doi.org/10.1016/S0140-6736(07)60076-2
http://dx.doi.org/10.1126/science.1251178
http://dx.doi.org/10.1016/S0140-6736(08)60205-6
http://dx.doi.org/10.1111/j.1468-0297.2009.02220.x
http://dx.doi.org/10.1542/peds.2010-2231
http://dx.doi.org/10.1126/science.1248429
http://dx.doi.org/10.1016/S0140-6736(16)31390-3
http://dx.doi.org/10.1016/j.jad.2012.09.007
http://dx.doi.org/10.1016/j.jad.2012.09.007
http://dx.doi.org/10.1093/inthealth/ihs012
http://bmjopen.bmj.com/


10 Nguyen T, et al. BMJ Open 2019;9:e031721. doi:10.1136/bmjopen-2019-031721

Open access 

 21 Fisher J, Tran T, Biggs B, et al. Iodine status in late pregnancy and 
psychosocial determinants of iodized salt use in rural Northern Viet 
Nam. Bull World Health Organ 2011;89:813–20.

 22 Fisher JRW, Wynter KH, Rowe HJ. Innovative psycho- educational 
program to prevent common postpartum mental disorders in 
primiparous women: a before and after controlled study. BMC Public 
Health 2010;10:432.

 23 Fisher J, Tran T, La BT, et al. Common perinatal mental disorders in 
northern Viet Nam: community prevalence and health care use. Bull 
World Health Organ 2010;88:737–45.

 24 Tran TD, Tran T, Simpson JA, et al. Infant motor development in rural 
Vietnam and intrauterine exposures to anaemia, iron deficiency and 
common mental disorders: a prospective community- based study. 
BMC Pregnancy Childbirth 2014;14:8.

 25 Tran TD, Biggs B- A, Tran T, et al. Perinatal common mental disorders 
among women and the social and emotional development of their 
infants in rural Vietnam. J Affect Disord 2014;160:104–12.

 26 Group WB. Later impacts of early childhood interventions: a 
systematic review 2015.

 27 Gustafsson‐Wright E, Boggild‐Jones I. Measuring the cost of 
investing in early childhood interventions and applications of a 
standardized costing tool. Ann N Y Acad Sci 2018;1419:74–89.

 28 Fisher J, Tran T, Luchters S, et al. Addressing multiple modifiable 
risks through structured community- based learning clubs to improve 
maternal and infant health and infant development in rural Vietnam: 
protocol for a parallel group cluster randomised controlled trial. BMJ 
Open 2018;8:e023539.

 29 Drummond MF, Sculpher MJ, Claxton K, et al. Methods for the 
economic evaluation of health care programmes. 4th edn. United 
Kingdom Oxford University Press, 2015.

 30 Husereau D, Drummond M, Petrou S, et al. Consolidated Health 
Economic Evaluation Reporting Standards (CHEERS)—Explanation 
and Elaboration: A Report of the ISPOR Health Economic Evaluation 
Publication Guidelines Good Reporting Practices Task Force. Value 
in Health 2013;16:231–50.

 31 Somanathan A, Tandon A, Dao HL. Moving toward universal 
coverage of social health insurance in Vietnam: assessment and 
options. Washington, DC, 2014.

 32 Bayley N. Bayley scales of infant and toddler development. 3rd edn. 
San Antonio: TX: Harcourt Assessment, 2006.

 33 Hanieh S, Ha TT, Simpson JA, et al. The effect of intermittent 
antenatal iron supplementation on maternal and infant outcomes 
in rural Viet Nam: a cluster randomised trial. PLoS Med 
2013;10:e1001470.

 34 World Health Organization. Physical status: the use and interpretation 
of anthropometry. Geneva: WHO, 1995.

 35 Nguyen LH, Tran BX, Hoang Le QN, et al. Quality of life profile of 
general Vietnamese population using EQ- 5D- 5L. Health Qual Life 
Outcomes 2017;15:199.

 36 Tran B, Ohinmaa A, Nguyen L. Quality of life profile and psychometric 
properties of the EQ- 5D- 5L in HIV/AIDS patients. Health Qual Life 
Outcomes 2012;10:132.

 37 Tran BX, Nguyen LH, Nong VM, et al. Health status and health 
service utilization in remote and mountainous areas in Vietnam. 
Health Qual Life Outcomes 2016;14:85.

 38 Pattanaphesaj J, Thavorncharoensap M, Ramos- Goñi JM, et al. The 
EQ- 5D- 5L valuation study in Thailand. Expert Rev Pharmacoecon 
Outcomes Res 2018;18:551–8.

 39 Herdman M, Gudex C, Lloyd A, et al. Development and preliminary 
testing of the new five- level version of EQ- 5D (EQ- 5D- 5L). Qual Life 
Res 2011;20:1727–36.

 40 Tran TD, Tran T, Fisher J. Validation of the depression anxiety stress 
scales (DASS) 21 as a screening instrument for depression and 
anxiety in a rural community- based cohort of northern Vietnamese 
women. BMC Psychiatry 2013;13.

 41 Zhang W, Bansback N, Boonen A, et al. Validity of the work 
productivity and activity impairment questionnaire - general health 
version in patients with rheumatoid arthritis. Arthritis Res Ther 
2010;12.

 42 Caldwell BM, Bradley RH. Home observation for measurement of the 
environment: University of Arkansas at little rock little rock 1984.

 43 Fisher J, Tran TD, Biggs B, et al. Validation of the intimate bonds 
measure for women who are pregnant or have recently given birth in 
Vietnam. Asia- Pacific Psychiatry 2014;6:28–37.

 44 Garcia- Moreno C, Jansen H, Ellsberg M, et al. Who Multi- Country 
study on women's health and domestic violence against women. 
Geneva: World Health Organization, 2005.

 45 Johns B, Baltussen R, Hutubessy R. Programme costs in the 
economic evaluation of health interventions. Cost Eff Resour Alloc 
2003;1:1–10.

 46 Adam T, Aikins M, Evans D. CostIt software. World health 
Organization, 2007.

 47 Adam T, Aikins M, Evans D. CostIt Software © (Costing Interventions 
templates). Version 4.5 - Short User’s Notes. World Health 
Organization, 2007.

 48 Gray AM, Clarke PM, Wolstenholme JL, et al. Applied methods of 
cost- effectiveness analysis in health care. United Kingdom Oxford 
University Press, 2011.

 49 Koopmanschap MA, van Exel JNA, van den Berg B, et al. An 
overview of methods and applications to value informal care 
in economic evaluations of healthcare. Pharmacoeconomics 
2008;26:269–80.

 50 Wang Z, Li X, Chen M, et al. Social health insurance, healthcare 
utilization, and costs in middle- aged and elderly community- dwelling 
adults in China. Int J Equity Health 2018;17:17.

 51 Vietnam Ministry of Health, Vietnam Ministry of Finance. Regulations 
of health service price in hospitals covered by the Social health 
insurance 2015;Circulars 37/2015/TTLT- BYT- BTC.

 52 Mauskopf JA, Paul JE, Grant DM, et al. The role of Cost- 
Consequence analysis in healthcare decision- making. 
Pharmacoeconomics 1998;13:277–88.

 53 Bertram MY, Sweeny K, Lauer JA, et al. Investing in non- 
communicable diseases: an estimation of the return on investment 
for prevention and treatment services. Lancet 2018;391:2071–8.

 54 Chisholm D, Sweeny K, Sheehan P, et al. Scaling- up treatment of 
depression and anxiety: a global return on investment analysis. 
Lancet Psychiatry 2016;3:415–24.

 55 Sheehan P, Sweeny K, Rasmussen B, et al. Building the foundations 
for sustainable development: a case for global investment in the 
capabilities of adolescents. Lancet 2017;390:1792–806.

 56 Stenberg K, Axelson H, Sheehan P, et al. Advancing social 
and economic development by investing in women's and 
children's health: a new global investment framework. Lancet 
2014;383:1333–54.

 57 Ten Hoope- Bender P, Stenberg K, Sweeny K. Reductions in 
stillbirths—more than a triple return on investment. Lancet 
2016;387:e14–16.

 58 Jamison DT, Summers LH, Alleyne G, et al. Global health 2035: a 
world converging within a generation. Lancet 2013;382:1898–955.

 59 Tan- Torres Edejer T, Baltussen R, Adam T, et al. WHO guide to 
cost- effectiveness analysis. Geneva: Switzerland World health 
Organization, 2003.

 60 Royston P, White I. Multiple Imputation by Chained Equations (MICE): 
Implementation in Stata. J Stat Softw 2011;45.

 61 Ng ES- W, Diaz- Ordaz K, Grieve R, et al. Multilevel models for 
cost- effectiveness analyses that use cluster randomised trial 
data: an approach to model choice. Stat Methods Med Res 
2016;25:2036–52.

 62 Byford S, Sefton TAJ. Economic evaluation of complex health and 
social care interventions. Natl Inst Econ Rev 2003;186:98–108.

 on January 20, 2020 by guest. P
rotected by copyright.

http://bm
jopen.bm

j.com
/

B
M

J O
pen: first published as 10.1136/bm

jopen-2019-031721 on 15 D
ecem

ber 2019. D
ow

nloaded from
 

http://dx.doi.org/10.2471/BLT.11.089763
http://dx.doi.org/10.1186/1471-2458-10-432
http://dx.doi.org/10.1186/1471-2458-10-432
http://dx.doi.org/10.2471/BLT.09.067066
http://dx.doi.org/10.2471/BLT.09.067066
http://dx.doi.org/10.1186/1471-2393-14-8
http://dx.doi.org/10.1016/j.jad.2013.12.034
http://dx.doi.org/10.1111/nyas.13679
http://dx.doi.org/10.1136/bmjopen-2018-023539
http://dx.doi.org/10.1136/bmjopen-2018-023539
http://dx.doi.org/10.1016/j.jval.2013.02.002
http://dx.doi.org/10.1016/j.jval.2013.02.002
http://dx.doi.org/10.1371/journal.pmed.1001470
http://dx.doi.org/10.1186/s12955-017-0771-0
http://dx.doi.org/10.1186/s12955-017-0771-0
http://dx.doi.org/10.1186/1477-7525-10-132
http://dx.doi.org/10.1186/1477-7525-10-132
http://dx.doi.org/10.1186/s12955-016-0485-8
http://dx.doi.org/10.1080/14737167.2018.1494574
http://dx.doi.org/10.1080/14737167.2018.1494574
http://dx.doi.org/10.1007/s11136-011-9903-x
http://dx.doi.org/10.1007/s11136-011-9903-x
http://dx.doi.org/10.1186/1471-244X-13-24
http://dx.doi.org/10.1186/ar3141
http://dx.doi.org/10.1111/appy.12011
http://dx.doi.org/10.1186/1478-7547-1-1
http://dx.doi.org/10.2165/00019053-200826040-00001
http://dx.doi.org/10.1186/s12939-018-0733-0
http://dx.doi.org/10.2165/00019053-199813030-00002
http://dx.doi.org/10.1016/S0140-6736(18)30665-2
http://dx.doi.org/10.1016/S2215-0366(16)30024-4
http://dx.doi.org/10.1016/S0140-6736(17)30872-3
http://dx.doi.org/10.1016/S0140-6736(13)62231-X
http://dx.doi.org/10.1016/S0140-6736(15)01277-5
http://dx.doi.org/10.1016/S0140-6736(13)62105-4
http://dx.doi.org/10.18637/jss.v045.i04
http://dx.doi.org/10.1177/0962280213511719
http://dx.doi.org/10.1177/00279501031861010
http://bmjopen.bmj.com/

	Protocol for an economic evaluation alongside a cluster randomised controlled trial: cost-effectiveness of Learning Clubs, a multicomponent intervention to improve women’s health and infant’s health and development in Vietnam
	Recommended Citation
	Authors

	Protocol for an economic evaluation alongside a cluster randomised controlled trial: cost-effectiveness of Learning Clubs, a multicomponent intervention to improve women’s health and infant’s health and development in Vietnam
	Abstract
	Introduction
	The Learning Clubs intervention and trial
	Aim and objectives

	Methods
	Design
	Setting

	Study population and sample size
	Blinding
	Patient public involvement
	Health and development outcomes
	Primary outcome
	Secondary outcomes


	Costs
	Costing perspective
	Time horizon
	Identification, measurement and valuation of costs
	Program related costs
	Participants and their household costs


	Economic evaluation
	Cost-effectiveness and cost–consequence analyses
	Cost–utility analysis
	Return on investment analysis
	Currency, price date and conversion
	Discount rate
	Data management
	Analytical method

	Discussion
	Conclusion
	References


