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Abstract 
 
In response to the request from Indonesia’s Ministry of Health (MOH), WHO and HITAP 
provided support for the Package of Essential Non-communicable (PEN) disease 
intervention evaluation. This report summarizes the results of the five-day workshop in 
Jakarta from January 5-9, 2015. It was agreed that the evaluation will include qualitative 
analysis on technical competency of staff, public acceptance, and current barriers of 
introducing PEN program and reporting of the healthcare profile (patient statistics, etc.) as 
well as a qualitative analysis, which will be a health and economic assessment of the 
current PEN compared to ‘no screening’ in order to inform local stakeholders of the health 
and economic impact of introducing PEN in Indonesia. The evaluation will also explore the 
outcomes of modifying the current PEN program by changing the target population and 
method for diabetes screening. Local data will be collected at the end of January and early 
February in 4 provinces. Data analysis will be performed in March or April in Jakarta. A 
stakeholder consultation meeting is planned to be included in the data analysis visit to 
Jakarta to verify and validate evaluation results as well as to fine-tune policy 
recommendations. The results of the qualitative and quantitative study are expected to 
inform future development of the non-communicable disease (NCD) prevention and 
control program in Indonesia as well as to provide a case example of applying health 
technology assessment in public health programs in low- and middle-income countries. 
   



 

Workshop Context and Summary 
 
According to the previous scoping visits of HITAP and PATH, there is a considerable 
demand for evidence-based policy development on prevention and control of NCDs in 
Indonesia. The increasingly aging population and unhealthy lifestyles, coupled with an 
increased investment in healthcare by the government of Indonesia’s new commitment to 
the UHC, have stimulated this demand. As the PEN disease interventions has been 
recognized as a cost-effective set of interventions for low- and middle-income countries to 
deal with the high prevalence as well as high morbidity and mortality of NCDs, Indonesia’s 
Ministry of Health (MOH) promptly incorporated the PEN interventions into its public 
health service at primary care level since 2011.  
 
The PEN interventions were incorporated in the MOH comprehensive NCD program. With 
the emphasis on community engagement, Posbindu, which is the community-based 
awareness, monitoring, and screening activity for diabetes and hypertension, has been 
introduced and implemented by trained village health volunteers called kader. For those 
with positive screening, they will be referred to the primary health care centre or 
Puskesmas for diagnosis and proper treatment. This arrangement allows the PEN 
intervention to be implemented throughout the country where there are large variations of 
available human resource.  
 
After three years of policy implementation, there are some concerns regarding the 
effectiveness and impact of the program implementation. The MOH, with the support of the 
WHO, is planning to evaluate this effort and invited HITAP to be involved to ensure that the 
evaluation provides a comprehensive result that will improve technical efficiencies and 
raise political and public awareness of the NCD prevention and control program in 
Indonesia. 
 
This report informs about the five-day workshop conducted in Jakarta between MOH, 
WHO, and HITAP, with support from the World Health Organization Representative office 
(WRO) in Indonesia, WHO South East Asia Regional Office (WHO-SEARO), and international 
Decision Support Initiative (iDSI). This workshop aimed to provide technical background 
on health economic evaluations to key local partners who will conduct the PEN program 
evaluation in Indonesia. Six participants, including those from MOH, LITBANG (National 
Institute of Health Research and Development or NIHRD), and WHO staff, learned about 
basic concepts of disease modelling, costing, and economic evaluation (particularly 
introductory concepts of decision trees, Markov models, and probability sensitivity 
analysis) as well as the use of systematic literature reviews. In turn, HITAP staff learned 
about the historical development and context of the PEN interventions in Indonesia as well 
as the survey design and implementation plans for the qualitative data collection. The 
workshop encouraged both HITAP staff and participants to discuss and make plans on the 
PEN evaluation. HITAP also met with the WHO Representative to Indonesia, Dr. Kanchit 
Limpakarnjanarat, to discuss WHO’s areas of work and acquire approval and support from 
him and the WRO.  
  



 

Plan for the PEN Evaluation 
 

During the workshop, the following agreements were reached: 
 

• Model-based health economic evaluation will be conducted in order to compare cost 
and potential impact in terms of case detected, complications averted, deaths 
averted, life years gained, and disability-adjusted life years (DALY) gained from the 
current NCD program, compared with a scenario of ‘no screening’ and ‘a modified 
policy’. This analysis will be complemented by a qualitative program evaluation 
conducted by the MOH and WHO. 

 
• Although the NCD program includes diabetes, hypertension, cancer, and chronic 

pulmonary disease, this evaluation will focus only on diabetes and hypertension 
because these two diseases have the highest prevalence and are likely to need more 
resource allocation for the program.  

 
• The evaluation will explore the outcomes of introducing a modified policy that will 

incorporate more targeted screening of the population, to be changed from 
screening for diabetes and hypertension in 15 year olds and above to screening 
from 40 year olds and above. Another modification will be changing the screening 
method for diabetes from capillary blood test to fasting blood test. 

 
• Although local data is the preferred data for the evaluation, regional and global 

information will be used in case of no or insufficient local data available with close 
consultation with local experts and stakeholders. Uncertainty analysis will also be 
performed to ensure reliable policy recommendations. 

 
• HITAP will be responsible for developing the model and survey questionnaire for 

the quantitative part, with input from the participants (see Appendix 2). On the 
other hand, the MOH will be responsible for development of qualitative data 
collection and planning. MOH, WHO, and HITAP will take part in the fieldwork in 4 
provinces, representing different geographical locations in Indonesia. The fieldwork 
will be conducted by end of January or early February, to go for one month. 

 
• iDSI through HITAP will also provide financial support to 32 interviewers for 

primary data collection on the quantitative part (community survey on 
hypertension and diabetes screening coverage and treatment adherence). 
Meanwhile, WHO will provide support for qualitative data collection. 

 
• The collected qualitative data will be analysed in an economic evaluation together 

and a stakeholder consultation meeting will be performed at the end of March or 
early April 2015 in Jakarta. There will be another five-day workshop between MOH, 
WHO, and HITAP in which the first three days will be about data analysis and 
preparation for the stakeholder consultation meeting presentation. The fourth day 



 

will be the stakeholder consultation meeting (only half-day). The last day will be the 
After Action Review (AAR) and plan for the final report. 

 
• The stakeholders for the stakeholder consultation meeting will include: decision-

makers at MOH and BPJS (organization responsible for UHC implementation), 
representatives from professional associations, academic institutions (such as 
LITBANG, University of Indonesia, etc.), civil societies, patient groups, industries, 
WHO  and WR as well as international partners (such as the World Bank and 
Australia’s Department of Foreign Affairs and Trade, etc.). 

 
• The report will be made available to all relevant stakeholders in Indonesia (perhaps 

also translated into the local language) as well as international audiences. It will also 
be submitted to funders of this evaluation, including WRO in Indonesia, WHO-
SEARO, and iDSI. 



 

Appendix 1: Workshop on the WHO PEN Evaluation in 
Indonesia 
 
The objectives of this meeting are: 
 Learn about the historical context and World Health Organization’s (WHO) Package 

of Essential Non-Communicable (PEN) disease interventions program 
implementation in Indonesia’s primary healthcare centres (Puskesmas) 

 Provide training to partners on the economic evaluation (EE) methodology (based 
on study conducted on the PEN evaluation in Bhutan) proposed to be used in this 
analysis  

 Gather information on available data and data sources for the analysis from the 
partners 

 Plan for the next steps, analysis, and other collaboration (e.g. field work) between 
HITAP and its partners  

Please see Appendix 1 for the full meeting agenda.  
 
Venue: WHO Kuningan office, Jakarta 
Date of mission:  January 5th - 9th, 2015 
Responsible agency:  Health Intervention and Technology Assessment Program (HITAP)  
Counterparts:  WHO, National Institute for Health Research Development (NIHRD) of the 
Ministry of Health (MoH), NCD Directorate of the MoH 
 
List of HITAP experts:   

 Name Designation / Title 
1 Dr. Yot Teerawattananon  Program Leader 
2 Dr. Thunyarata Anothaisintawee  Researcher  
3 Ms. Waranya Rattanavipapong  Researcher 
5 Ms. Suthasinee Kumluang Researcher 
4 Dr. Kanlaya Teerawattananon  Researcher 
6 Ms. Sarocha Chootipongchaivat Research Assistant 
7 Ms. Alia Luz Project Coordinator 

 
  

http://www.hitap.net/en/staff/thunyarata-anothaisintawee-m-d/


 

 
List of participants:   

           Name  Designation / Title 
1 Dr. Lily Banonah Rivai Head of Sub-directorate of CVD 

Control, NCD Directorate 
2 Dr. Sri Idiani Researcher (NIHRD) 
3 Dr. Cicih Opitasari Researcher (NIHRD) 
4 Ully Adhie Researcher (NIHRD) 
5 Dr. Nunik Kusumawardhani Researcher (NIHRD) 
6 Priska Apsari Primastuti National Consultant for NCD 

and Mental Health (WHO) 
7 Dr. Dewi Indriani National Program Officer 

(WHO) 
 

 
  



 

 

Appendix 2: Agenda for the workshop on the PEN disease 
interventions evaluation in Indonesia 
 

Training Course for PEN evaluation in Indonesia - Venue: WHO Kuningan Office 
Time Session Activity 

5-Jan-15 
12.00 HITAP team arrives Soekarno-Hatta airport 

14.00 - 15.30 Presentation of historical development of PEN program in Indonesia (45 min.) 
By: WHO or MOH staff 
Q&A and discussion (45 min.) 

15.30 - 17.00 Presentation of preliminary results (the field test results in Banten province) of 
PEN evaluation (45 min.) 
By: WHO or MOH staff 
Q&A and discussion (45 min.) 

6-Jan-15 
9.00 - 10.00 Conceptual framework of assessing impact and value for money of PEN programs 

By: HITAP  
Q&A and discussion (30 min.) 

10.00 - 12.00 Training on health economic modeling for PEN evaluation part 1 (Decision tree 
model), including hands-on exercise 
By: HITAP and participants 

12.00 - 13.00 Lunch 
13.00 – 16.00 Training on health economic modeling for PEN evaluation part 2 (Markov model), 

including hands-on exercise 
By: HITAP  
Q&A and discussion for economic modeling (30 min.) 

7-Jan-15 
9.00 - 9.30 Wrap up Day 2 

By: HITAP 
9.30 - 12.00 Planning data analysis for model input parameters for PEN evaluation By: HITAP 

and participants 
12.00 - 13.00 Lunch 
13.00 – 14.30 Literature search 

By: HITAP and participants 
14.30-16.00 Study design 

By: HITAP and participants 
8-Jan-15 
9.00 - 9.30 Wrap up Day 3 

By: HITAP 



 

Training Course for PEN evaluation in Indonesia - Venue: WHO Kuningan Office 
Time Session Activity 

9.30 - 10.30 Uncertainty 
By: HITAP 

10.30 – 12.00 Economic evaluation data analysis including uncertainty analysis  
By: HITAP 

12.00 - 13.00 Lunch 
13.00 - 16.00 Discussion on the survey design By: participants 
9-Jan-15 
9.00 - 9.30 Wrap up Day 4 

By: HITAP 
9.30 - 12.00 Plan for next step and conclusion 

By: HITAP and participants 
12.00 HITAP team departs for Soekarno-Hatta airport 
  



 

Appendix 3: Questionnaire for quantitative data collection 
for the PEN evaluation 
  



 

 



 

Appendix 4: Daily reports 
 

Day 1: January 5th, 2015  
• Historical Development of HTA: 

Dr. Lily Banonah Rivai, NCD Directorate, the Ministry of Health, presented on the 
development of HTA and the implementation of PEN in Indonesia, as well as the current 
system of healthcare. The team found out that NCD as the cause of death is rising beginning 
from 1995. It is 59.5% of all deaths in 2007. The WHO PEN package workshop was 
conducted in 2011, which introduced the WHO PEN and protocol to stakeholders, policy 
makers and healthcare workers (this included doctors and nurses from Puskesmas in 
different provinces). Indonesia now implements health promotion and prevention of NCDs 
in 34 provinces this year. 
 
Pre-implementation, there was an assessment of health facilities in 2011. The survey 
covered 40 health public centres, with 34 replies. 14 of these were analysed on key 
variables. The team found out that the NHSO equivalent is called the BPJS in Indonesia and 
that there is an essential drug list; however, coverage in health centres is not complete for 
some drugs. Even before 2011, there was no screening for diabetes and other NCDs; now, 
however, there is screening for diagnosed cases. Several obstacles still exist, such as lack of 
proper budget, human resources, etc. She also presented about the Posbindu PTM (Binaan 
Terpadu Penkayit): 
 

1. It is a community-based initiative, with volunteers called kader (cadre).  
2. They are only in communities and have two types: one for adults and another for 

children. 
3. The government support for Posbindu is only to send trained professionals there as 

well as equipment.  
4. In the ‘adult’ Posbindu, people over 15 can go to the Posbindu for free. 
5. The only criterion for any screening in the Posbindu is that the person should be 

over 15 years old.  
6. Current focus on hypertension and diabetes as these are the top diseases according 

to interviews and surveys.  
7. Blood pressure is checked every month. For blood glucose, however, there isn’t any 

certain information but checking is not done every month.  
8. The Posbindu main goals are:  

 Awareness and advocacy of important NCDs 
 Screening and referral (post referral, the Puskesmas staff will double check 

the initial screening results) 
 Monitoring of patient compliance with Puskesmas prescriptions 

9. Kader: 
 Chosen by the community (there are no criteria, but the village assigns most 

industrious members to be kader). 
 Work under the Posbindu’s empowerment program. 



 

 Makes reports to the Puskesmas on patients to monitor them, but does not 
always happen. 

 They have a fixed schedule of work every month, and also conduct activities 
such as prayers. 

 There is no payment but incentives include a free uniform and community 
recognition. 

 1 kader will cover 50-100 people in a community. 
 

10. The Puskesmas is the primary healthcare centre that provides first-line treatment 
for patients, which means it will address illnesses that require no extensive surgery. 
The hospital is secondary, and provides hospitalization and surgery services. The 
Posbindu refers patients to the Puskesmas for treatment of NCDs, and the centre 
should have a registry of the kader working with the Posbindu under the 
Puskesmas.  

Midwives and healthcare workers trained by or from the Puskesmas do the more 
technical work (i.e. blood glucose measurement, etc.). Dr. Yot Teerawattananon said that 
the advantage of the Indonesian current healthcare system could be better compliance but 
perhaps not so well in terms of accuracy. Some interventions currently in place nationwide 
include: 
 

 Separating smoking and non-smoking signs. 
 Education programs warning against too much salt intake. 
 Big businesses and franchises that have more than 250 outlets will need to 

implement changes in its salt and sugar use.  

MoH provides the guidelines and trains 2-3 people per province, who will then train the 
rest of the healthcare workers in different hospitals and clinics all over the country down to 
the Puskesmas and the Posbindu. 
 
Dr. Yot suggested that the potential recommendations for the current program include 
changing the target population from screening over 15 years old to screening over 40 years 
old for a more targeted approach to healthcare as well as based on other successful 
programs. The data analysis will be divided into these two stratifications to make it more 
specific. Others include changing the service delivery model (Posbindu and Puskesmas 
current arrangement), the focus on important diseases, the methods, and/or implementing 
other types of interventions (e.g. for smoking and/or drugs). The model can also calculate 
the cost effectiveness of current and potential interventions. Dr. Dewi Indriani raised some 
issues, which included the possibility of insufficient data in Indonesia. Dr Yot said that this 
could be addressed in two ways: use of available data or use parameters from other studies 
similar to the context. The HITAP team concluded with the following main points: 
 

• Indonesia tried to implement all the PEN recommendations, but in certain ways only 
as well as having programs that overlap with PEN (i.e. tobacco restrictions means 
separating smoking and non-smoking areas and programs such as lupus screening).  

• Interventions are split between different entities (Puskesmas and Posbindu). 



 

• The Puskesmas and Posbindu are not mutually exclusive. 
• Recommendations for potential changes in the implementation of PEN will need to 

focus on changing the target population and cost-effective ways of implementing the 
interventions. 

Please see Appendix 5a for the full presentation.   
 
 
Day 2: January 6th, 2015 
 

• Meeting with Dr. Kanchit Limpakarnjanarat, WHO Representative to 
Indonesia  

The HITAP team had a meeting before the beginning of the workshop with Dr. Kanchit 
Limpakarnjanarat, WHO Representative to Indonesia. First, Dr. Kanchit introduced the 
WHO’s areas of work. It includes communicable diseases, non-communicable diseases, 
maternal, neonatal and child health (MNCH), health systems development, and emergency 
preparedness. The WHO’s package of essential non-communicable (PEN) disease 
interventions for primary health care are linked to the non-communicable diseases unit of 
WHO. After that, Dr. Yot shared the concept of health technology assessment (HTA) and 
economic evaluation (EE) as well as HITAP’s experience of conducting EE of health 
technologies and public health program in Thailand and other counties in Asia. Those 
experiences, particularly the economic evaluation of the WHO’s PEN interventions for 
primary health care in Bhutan, would be a very helpful input for conducting the evaluation 
of PEN interventions in Indonesia. 
 
Dr. Kanchit agreed with the concept of HTA and the evaluation of PEN interventions using 
economic modelling. However, he mentioned that there are two country-specific issues that 
should be considered in the evaluation. Firstly, the management and delivery of PEN 
interventions in Indonesia are under the responsibility of non-communicable diseases 
(NCD) department of the Ministry of Health. Therefore, the involvement of the NCD 
department is essential. HITAP should engage the NCD department from the first step of 
the evaluation. Secondly, a broad view of HTA is preferred. It would be great if HITAP could 
provide not only the technical support for PEN evaluation, but also the process 
development; for instance, establishing processes for prioritizing research topics. 
Dr. Yot responded that HITAP’s plan is in line with his suggestions. In this visit, HITAP 
aimed to arrange the workshop of the economic evaluation of PEN intervention with the 
staff of NCD department and WHO offices. Therefore, the NCD department will be involved 
throughout the research process. In addition, the process of PEN evaluation will 
demonstrate the HTA life cycle, which will also cover the main components of HTA process, 
in particular the following: topic selection, gathering relevant data, the method to be used 
for model analysis, and finally the stakeholder meeting that will be arranged in order to 
verify the results and bridge the gap between recommendation from HTA evidence and the 
real situation and capacity.  



 

At the end of the discussion, WHO Indonesia, the NCD department and HITAP agreed to 
collaborate with the aim to strengthen technical capacity of conducting economic 
evaluation of PEN interventions and the development of HTA in Indonesia. 
 

• Wrap up of the first day workshop 

Dr. Yot summarized the key information that Dr. Lily presented the day before related to 
the delivery of PEN interventions at the community and primary healthcare levels. After 
that, the participants were asked to clarify the following questions: 

1. What are the major features of PEN in Indonesia? 

Although there is no specifically major system of development for PEN interventions, the 
PEN program is in line with the development of universal health coverage (UHC). As a 
result, it has an impact on clinical practices in the following ways: 1) screening for diabetes 
and hypertension is free of charge; 2) health professionals have an awareness of screening 
patients for risk factors of NCD; 3) an increase in the availability of medicines used to treat 
NCD; and 4) the development of the guideline of treating NCD, including diabetes and 
hypertension at the primary care level. 

2. Are there any different features of PEN in urban areas compared to those in rural 
areas? 

A specialist is often allocated to primary healthcare centres in urban areas. Moreover, it is 
obvious that kader in urban areas have higher education and get better training than those 
in rural areas. However, in urban areas, kader may have difficulty reaching some groups of 
the population, such as high-income households. In the evaluation of PEN intervention, 
primary healthcare centres in both urban and rural areas will be recruited in the 
assessment. Therefore, we may use the results from the survey to compare the different 
features of PEN program implemented in urban compared to those in rural areas. 

3. How are the equity and quality of PEN interventions ensured? 

In the WHO guidelines for PEN interventions, the target population is not clearly indicated, 
though vulnerable groups1 should be screened. Therefore, adding the criteria of screening 
vulnerable groups should be considered as well as how to provide PEN interventions to 
these groups in order to ensure equity and quality of PEN interventions. 
HITAP proposed three options of possible policy choices for the assessment as illustrated 
in Figure 1-3.  
 
 
 
 
 
 
 
 
 
                                                        
1 Vulnerability is the degree to which a population, individual or organization is unable to anticipate, cope with, resist and 
recover from the impacts of disasters. Environmental health in emergencies and disasters: a practical guide. (WHO, 2002) 



 

Figure 1: Policy choices for the assessment option 1 
 

 
First option (Figure 1) is to compare the delivery of PEN interventions to: 1) all members of 
the population aged 15 years and above (which is the current policy); and 2) a targeted 
population such as people who have high risk of NCD. 
 

Figure 2:. Policy choices for the assessment option 2 

 
The second option is the provision of the PEN intervention to the targeted population only. 
The analysis will compare the current package of PEN, which covers 10 activities including 
screening for diabetes and hypertension, with a new package of PEN. The new package will 
be an additional program that expands on the existing PEN. For example, smoking 
cessation may be added into the PEN interventions. 



 

Figure 3:. Policy choices for the assessment option 3 

 
Option 3 is (Figure 3) to compare the current package of PEN with the new package of PEN, 
in which a new activity will be added. Both packages may be provided to either all 
members of the population who aged 15 years and above or only to the targeted 
population. 
 

• Conceptual framework of assessing impact and value for money of PEN programs 

Dr. Yot gave a presentation on overview of HTA and economic evaluation. The presentation 
covers the definition, the rationale, the process, and the utilization of HTA. The aim for the 
participants was to achieve a better understanding of using HTA to inform policy decisions. 
After the presentation, the participants asked HITAP to explain in more detail the process 
of prioritization and the threshold in Thailand. 

• Health economic modelling for PEN evaluation part 1 (Decision tree model) 

Sarocha Chootipongchaivat gave this lecture, with the aim of building up local capacity for 
conducting a decision tree model. The presentation included the definition of an economic 
evaluation as well as the characteristics and step-by-step guide to conducting a decision 
tree model. Moreover, all participants practiced a hands-on exercise using Excel®. After 
this, Dr. Yot explained how to interpret the results of a decision tree model. 

• Health economic modelling for PEN evaluation part 2 (Markov model) 

The objectives for the afternoon were to understand the principles of doing an economic 
evaluation using the Markov model, the steps to build and analyse Markov models, and 
introduction to conducting an economic evaluation of PEN interventions using a Markov 
model. The meeting began with Dr. Yot summarizing the decision tree model that they had 
learned in the morning, and then described some studies that used a decision tree model 
and were ultimately included into Thailand UHC benefit package. He emphasized the 
importance of using a Markov model due to its property of taking into account various 
health states that the patient can cycle into from period to period. 



 

For health economic modelling of the PEN evaluation, Waranya Rattanavipapong lectured 
on the principle of the Markov model and steps to construct and analyse the Markov model. 
These steps are the following: defining states and allowable transitions; identify the 
starting probabilities; determine transition probabilities; determine the cycle length; set 
the stopping rule; determine the rewards; analysis and evaluation of the Markov model. 
After the lecture, the participants and HITAP research team discussed in detail some 
questions about the Markov model. These included: 
 

 In the intervention arm, the analysis will use relative risk (RR) to take into account 
probability changes because the patients receive treatment, thus affecting the entire 
population.  

 Dr. Dewi asked about whether to use the RR in the death state. Dr. Yot replied that 
the death state analysis would not use RR, as this particular intervention has no 
known effect on reduction of mortality rate. If the intervention does have an effect, 
then an RR for death would also be included.  

 The Markov model will need to consider a certain time called ‘cycle’, a period of 
time the patient stays in disease, health, or absorbing (e.g. death) state. 

At the end of the second day, five issues were discussed and deserved further 
considerations for the PEN program evaluation. These included:  

 In PEN model, both Decision tree and Markov model will be included and will 
compare three possible strategies: ‘no screening,’ ‘current PEN program,’ and 
‘universal screening’ (100% coverage, to be segregated into two groups, the 15-39 
year olds and 40 above screening). The result will be reported in terms of Indonesian 
rupiah per DALY gained (healthy life-year). 

 Another consideration was how to apply the model in Indonesia’s country context 
because the practice and method for screening the population are different from 
the Bhutan model. In Indonesia, blood glucose monitoring used capillary blood 
glucose while Bhutan used fasting blood sugar to determine blood glucose level. The 
HITAP research team suggested conducting a literature review on what is the best 
choice for Indonesia, and Dr. Yot suggested that fasting blood sugar testing might be 
a viable option. 

 Dr. Yot also suggested testing 40 year olds and above for the targeted population 
instead of 15 year olds and above (the current program) to be part of the new 
scenario. 

 He also suggested addition of two other modifications, if resource permits, 
particularly COPD and cervical cancer screening. However, these could be planned 
for the next phase as well.  

For the third day, the participants were encouraged to identify the parameters in the 
model. These included: what kind of parameters should be used in the model; which 
parameters should use local data; how to collect the data; and which parameters should be 
selected carefully. On Thursday, January 8, 2015, the focal point person, Dr. Nunik, will 
present the survey conduct and design. 
 



 

 
 
Day 3: January 7th, 2015 

• Wrap-up of the second day of the workshop 

Before starting with the third day of the workshop, a recap of the decision tree and the 
Markov model was given in order to guarantee the participants’ full understanding of the 
concepts. 
 
A decision tree was shown for the PEN evaluation on diabetes and hypertension (Figure 4). 
Three policy choices are: ‘no screening,’ current policy (capillary test), and the new policy 
(screening from 40 year olds and above and using fasting blood glucose testing for glucose 
level). Screening can be done in different age groups: 15-39 years and >=40 years. The 
decision tree emphasized the different policy choices. It is important to present three 
policy choices instead of two (current policy versus new policy) in order to understand the 
effect of the current policy vs. ‘no screening.’ When presented with just two policy options, 
misinterpretations can occur. For instance, if the results show that the current policy is 
inefficient compared to the new policy, policy makers may not want to proceed with the 
current policy. However, it is important to realize that the current policy is effective 
compared to a ‘no screening’ policy. Therefore, the policy choice of ‘no screening’ has been 
incorporated into the model. 
 
Figure 4 Decision tree of economic evaluation of PEN interventions in Indonesia 

 
This model will also take into account social and ethical perspectives, mainly to be 
incorporated through the qualitative study to be conducted by the MOH. From a social 
perspective, it is essential to incorporate the willingness of providers to perform the 
services for PEN, which can be obtained by conducting a focus group discussion or an in-
depth interview. This will create a better understanding of social barriers. For ethical 
issues, the most important point is equal accessibility, which should be discussed with data 
collectors who will conduct the survey in the field. 
 



 

Another advantage of this model is that it compares cost of screening and potential 
treatment spent in each age group. The results will show for different age groups how 
much money will be saved or lost. Other important result that will come from the economic 
evaluation is the number of cases that are detected, missed, and what the financial benefits 
are (e.g. how much money has been saved by implementing certain policy choices).  
 
After the discussion, all participants agreed on the model that was provided by HITAP. As 
the current budget for the NCD program is underfunded, the results from this analysis can 
strongly convince the government to increase the budget for this program. It will become 
clear how much the policies will cost and how much the budget needs to be in order to 
prevent underfunding. 
 
During the discussion, the question of the appropriate threshold for accepting or rejecting 
an intervention (based on cost alone) was raised by the MOH/WHO. In Thailand, the 
threshold has been set as 1.2 times the GNI per capita, which is 160,000 baht. Every 
intervention with the ICER below this threshold is considered to be a cost effective 
intervention. For Indonesia, this threshold would be approximately $US 9000. 
 
The plan is to modify the Bhutan model to fit the Indonesian context. Therefore it is 
important to gather all the essential data requested, such as the data for the Training of 
Trainers (ToT) and the training of health care officers and kader.  The data will be collected 
in January-February 2015. Data collection will be done on the following provinces: South 
Sumatra, Central Kalimantan, South Sulawesi and West Java. There will be a total of about 4 
people, two people per team. Priska and Dewi will go to the field and join data collection for 
one province; two HITAPers will also join during this expedition. 
 
There are three major components for a successful project:  
 A model with a good design  
 Data collection for good quality data 
 Conduct a very good stakeholder consultation meeting 

 
The project will be presented in the WHO-SEARO regional meeting. 
After the recap, the team continued on the workshop. In order to perform an economic 
evaluation of the PEN program, data on diabetes mellitus and hypertension risk factors as 
well as complications are required. The main objectives of the meeting on the third day 
were as follows: 
 
 Providing an overview and establishing a better understanding of the parameters that 

will be used in the economic evaluation.  
 Providing training for performing a good literature review.  
 Providing knowledge about probabilities and rates.  
• Parameters  

The proposed parameters were discussed in this meeting. There are 4 main categories of 
parameters: epidemiological data, screening coverage and frequency, screening costs 



 

(Indonesian Rupiah per patient each time) and training costs. Each category was discussed 
in terms of the data availability, data resources and data collection. An overview of the 
parameters is given in the Day 4 summary. Each parameter is discussed in more detail 
hereafter. 
 

1. Epidemiological data  

Collecting epidemiological data will be done based on the national survey in Indonesia, 
called Sensus. The most recent version of the Sensus is from 2010. Another approach is to 
collect epidemiological data from the NCD risk factor cohort study. With regard to the 
epidemiological data that is related to prevalence, collection of data from hospitals was 
suggested. However, a possible disadvantage would be that only 26% of the hospitals 
report their data. Another solution is to establish prevalence based on the prevalence of 
other low- and middle-income countries. 
 

2. Screening coverage and frequency  

Data on screening coverage can be collected on a national level. If the screening coverage is 
not available on a national level, data on screening coverage should be collected on a local 
level. In other words, data collection on the primary health care level should be conducted. 
It is assumed that primary health care centres have data on the number of people screened. 
Data collectors should go to a number of primary health care centres in order to calculate 
the average amount of community members that have been screened. The frequency of 
screening of the same community members on NCD is unknown. However, the Posbindu 
provides opportunities to all community members to screen NCD on a monthly basis. 
 

3. Screening cost  

Costs of the PEN program were discussed during the meeting regarding the availability of 
the data and whether it is feasible to gather this data.  According to Dr. Dewi, there is data 
on a provincial and district level regarding the trainings that are given. Based on the 
schedule of the training, the costs for training on diabetes and hypertension can be 
calculated. An extra column needs to be developed in the template of the costs of the PEN 
program. However, there are trainings on provincial level, district level and community 
level; only two are trained on the provincial level, which then train the next level and so on 
and so forth until training reaches the Puskesmas and subsequently the Posbindu. 
 
The source for collecting data for the screening costs will be the medical associations. The 
kader can be put in the ‘other’ category in the PEN program. Furthermore, it was advised 
during the meeting that a minimum wage rate should be used for kader. The rationale for 
this is that the costs of kader productivity (if, for example, working) should be taken into 
account, as their time is valuable. They also pay for their own transportation, and this data 
will also be collected.  
 
Another issue is the training costs. Every Puskesmas implements a HT and DM screening. 
There are in total 9500 Puskesmas and the human capacity varies. For instance, some 
Puskesmas might have 2 doctors (more urban areas, like Jakarta) whereas other 



 

Puskesmas might have 5 and other places might have 5 nurses and no doctors (more rural 
areas). The variation of available resources therefore may not be properly captured in this 
model.  
 
Variances in infrastructure and resources across Puskesmas in the country will be captured 
through the quantitative data collection. Focus groups can provide information on the 
human capital, for instance, asking whether someone has ever worked in rural areas for a 
Puskesmas and what the human capital was. Another category is the costs of 
communication materials. During the discussion, it was made clear that the data is 
available through Dr. Lily. 
 

4. Treatment costs 

There are two types of direct costs: direct non-medical costs and direct medical costs. 
Direct non-medical costs are those not directly related to medical transactions such as 
travel costs. Direct medical costs are costs that are part of the treatment or intervention, 
such as drugs and medical tests. Please see Table 1 in the Day 4 report for more 
information. 
 

• Lecture on Literature review by Dr. Thunyarat Anothaisintawee 

For the rest of the day, Dr. Thunyarat showed the participants how to perform a good 
literature review. There are different databases that can be used when doing a literature 
review. Two databases is the minimum recommendation for a good quality systematic 
review. PubMed was used as a sample database to find literature related to some sample 
subjects and research questions. Dr. Thunyarat also explained the hierarchy of evidence. A 
systematic review of randomized control trials is the most valid study design compared to 
other study designs. In order to be able to perform a literature review, the PICO method 
was used in order to identify search terms.  
 

• Hands-on exercises  

Two hands-on exercises were given after the lecture in order to let the participants practice 
literature searching. These exercises gave the participants a basic understanding of 
performing an effective literature review.    
 

• Lecture on rates and probabilities by Dr. Thunyarata  

Dr. Thunyarat gave a lecture about the use of rates and probabilities in order to provide the 
participants a basic understanding of study results. Formulas and examples were given for 
a better understanding.  
 

• Hands on exercises on rates and probabilities by Dr. Thunyarat  

In order to be able to apply the learned theories on rates and probabilities, Dr. Thunyarat 
provided the participants with probability and rate calculation exercises.  
  



 

Day 4: January 8th, 2015 
• Wrap up of the third day workshop 

In the morning session, Suthasinee Kumluang gave a recap of the previous day’s workshop. 
She summarized the discussion on data that is required for the economic evaluation of PEN 
intervention. A decision tree and Markov models that were used in the economic 
evaluation of the PEN intervention in Bhutan will be modified and applied for the analysis 
in Indonesia. However, most of the parameters in the model should be changed to match 
with the Indonesia context. As discussed, WHO and the NCD department staff will provide 
information about the availability and sources of the data. Thus, this session was aimed to 
confirm the given information on parameters. Table 1 presents a summary of a list of 
model input parameters for economic evaluation of PEN in Indonesia and its sources of 
data. At the end of workshop, HITAP will send the summary and WHO and the NCD 
department staff, who will help to find the data. 
 
Table 1. Parameters for economic evaluation of PEN in Indonesia (with focus on screening 
of diabetes mellitus and hypertension) 

Type of data and details Data availability Sources of data 
Local data Literature 

Epidemiological data 
Life expectancy  √  (See table 2) 

Source A: National 
survey  
• Census survey 
• Indonesian 

demographic survey 
• Indonesian national 

basic health research 
• Indonesian health 

profile 
 
Source B: NCD risk 
factors cohort study in 
2011 (1 sub-district 
survey, 5000 cases)  
 
• Contact person: Dr. 

Nunik 

Age-specific total population √  
Age-specific prevalence of diabetes  √  
Age-specific prevalence of 
hypertension 

√  

Age-specific prevalence of DM and 
hypertension 

√  

Age-adjusted mortality rate of 
general population 

√  

Age-adjusted mortality rate of DM √  

Prevalence of diabetic retinopathy 
(in DM patients)  

√ √ Source A: Hospital-based 
data  
 
Source B: Literature 
review from LMICs 
(Database = Medline) 
 

Prevalence of diabetic nephropathy 
(in DM patients) 

√ √ 

Prevalence of foot ulcer (in DM 
patients) 

√ √ 

Prevalence of stroke (in DM √ √ 



 

Type of data and details Data availability Sources of data 
Local data Literature 

patients)  
 
 

Prevalence of amputation (in DM 
patients) 

√ √ 

Prevalence of coronary artery (in 
DM patients) 

√ √ 

Proportion of hypertension in DM 
patients    

√ √ 

Proportion of patients who were 
lately diagnosed with DM 

√ √ 

Proportion of patients who were 
lately diagnosed with hypertension 

√ √ 

Proportion of patients who were 
lately diagnosed with DM and 
hypertension 

√ √ 

Proportion of controlled 
hypertension  

√ √ 

Screening  
Screening coverage  
 

√  (See table 3) 
Primary data at PHC 
level 
• Contact person: Dr. 

Lily and Dr. Nunik 
Frequency of screening per person 
per year 

 √ Need to be confirm: at 
community or PHC levels 

Screening costs (Indonesian Rupiah per patient per time) 
Screening cost of DM (lab test of 
capillary blood glucose and/or 
fasting blood sugar depending on 
screening protocol)  

√  (See table 4) 
Source: MoH 
 
Questions to be clarified:  

- For the cost of PEN 
start-up, 
%contribution of 
subsidized costs paid 
by the medical 
association  

- Who provided the 
medical devices for 
screening 

- The cost or quota of 
the screening test that 
are provided to PHC 

- Other materials such 
as brochures  

PEN programme √  



 

Type of data and details Data availability Sources of data 
Local data Literature 

• Contact person: Dr. 
Lily 

Treatment costs (Indonesian Rupiah per patient per year) 
*if treatment costs are not available, hospital charges/fee can be used. 
Direct medical cost of treating DM 
and follow-up 

√  (See table 5) 
Source A: Primary data at 
PHCs 
 
Source B: use the 
reference cost from 
Indonesian INA CBG 

 

Direct medical costs of treating 
hypertension and follow-up 

√  

Direct medical costs of treating DM 
with retinopathy 

√  

Direct medical costs of treating DM 
with nephropathy 

√  

Direct medical costs of treating DM 
with neuropathy 

√  

Direct medical costs of treating DM 
with stroke 

√  

Direct medical costs of treating DM 
with coronary artery disease 

√  

Direct non-medical costs of 
treating DM 

√  (See table 6 and 7) 
Source A: Interview 
patients at PHC (4 
provinces/1 district/2 
PHCs = 8 PHCs) 
 
Source B: Interview 
patients at community 
level (see details on 
Community Survey for 
NCD Program) 
 
Source C: National 
Statistics Bureau (BPS) 
www.bps.go.id 
(Not age-specific) 

Direct non-medical costs of 
treating hypertension 

√  

Average travelling costs to primary 
healthcare centre (Round trip) 

√  (See table 8) 
Source: Interview patient 
at PHC  

Frequency of DM (without 
complications) follow-up per year 

√  Source: National 
guideline (to be 
confirmed) 
 
• Contact person: Nunik 

Frequency of DM (with 
complications) follow-up per year 

√  

Frequency of hypertension follow-
up per year 

√  



 

Type of data and details Data availability Sources of data 
Local data Literature 

Frequency of DM and hypertension 
follow-up per year 

√  
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• A lecture on uncertainty 

Alia Luz gave a lecture on uncertainty. The aim of this session is to provide a fundamental 
understanding of uncertainty, how uncertainty affects the results of economic evaluation, 
and the ways to handle this issue. Next, Waranya demonstrated the model that was used in 
Bhutan for the purpose of understanding the model that will be used. It is important for the 
participants to understand the model structure, components, how to do the analysis and 
present the results. This then should help them understand and be able to use the results of 
economic evaluation to inform decision-making. Overall, the participants understood well 
how the model is operated, but they raised questions about the probabilistic sensitivity 
analysis (PSA) and Monte Carlo Simulation, such as the sufficient numbers of simulation 
that should be done, the distribution of the parameters, and the interpretation of cost-
effectiveness plane. These questions could be better clarified by later visits because HITAP 
plans for the involvement of these participants in the analysis and will then explain in-
depth details on how to conduct a PSA. 
 

• Qualitative Research Survey Design and Timeline 

In the afternoon session, Dr. Nunik Kusumawardhani presented the survey design, entitled 
“Assessment of Implementation of Integrated NCD prevention and control in Primary 
Health Care.” The specific objectives of this survey were: (1) to assess the implementation 
of PEN programme within the system of NCDs prevention and control in Primary Health 
Centers (PHCs) services; (2) to identify the development or changes of health workers’ 
knowledge and skills; (3) to identify the adequacy of the facilities and infrastructures on 
NCDs prevention and control in PHCs; (4) to identify the obstacles on implementation of 
NCDs prevention and control in PHCs; and (5) to identify gaps and future needs on 
strengthening NCDs prevention and control in PHCs. This survey was a facility based, cross-
sectional study and will be conducted with a quantitative and qualitative design. 
Quantitative data will include compiling data from the recording and reporting of NCD 
patients and health facilities, and qualitative data will be collected through in-depth 
interviews with trained health providers and NCD patients. The current plan is to collect 
data in 4 provinces. These are (1) West Java and South Sumatra in West region (2) Central 
Kalimantan province in Central region and (3) South Sulawesi province in East region. 
Then, the 2 PHCs from selected provinces – 1 Urban Health Centre from trained 
municipality and 1 Rural Health Center from trained district – will be selected for review of 
their medical records and interviews will be conducted with NCD patients and health 
worker. The survey instrument for data collection had partially been drafted as follows: 
Table 2. Survey Instruments and objectives 
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No Specific Objective Instruments 
1 to assess the implementation of PEN 

programme within the system of NCDs 
prevention and control in Primary Health 
Centers (PHCs) services 

- PEN used checklist 

2 identify the development or changes of health 
workers’ knowledge and skills 

- Pre-post training  questioner 
- Observation form on Case 
management 

3 identify the adequacy of the facilities and 
infrastructures on NCDs prevention and 
control in PHCs 

- Medicine; Laboratory and HE 
material check list 

4 identify the obstacles on implementation of 
NCDs prevention and control in PHCs 

- In-depth Interview 
- Questionnaire 

5 identify gaps and future needs on 
strengthening NCDs prevention and control in 
PHCs 

- In-depth Interview 
- Questionnaire 

 
Data collection is planned as follows. The PEN evaluation team from the MOH plans to 
spend one week per province for data collection. On the first day, they will visit the 
provincial head officers. On second day, they will visit and interview district health officers. 
On the third day, they will visit the Puskesmas. The head of the Puskesmas, personnel 
responsible for NCD project (e.g. nurse, midwife), and diabetic and hypertensive patients 
will be interviewed. In addition, age, sex, and diagnosis of the patients will be gathered 
from the medical record. They will also gather information on the number of patient 
visit/day and per month. On the fourth day, they will visit Posbindu and interview the 
community volunteers. They plan to utilize four additional enumerators (nursing or 
medical students to be hired through HITAP’s financial support) for each province to 
interview ‘healthy’ community members. The next day will be visits to the hospital and the 
government offices as well as other relevant parties and/or organizations. There is no 
sampling method as they are targeting those Puskesmas with the least resource 
availability. Please see Appendix 3b for the full presentation. 
 

After Dr. Nunik’s presentation, HITAP gave some suggestions: 
 Dr. Yot suggested that data collectors should not inform the district health 

officers before visit to prevent modifying the current situation to reflect a 
“better” and more compliant one, i.e. providing the full range of medicines 
required by law when it was previously not the case.  

 The PEN evaluation team should inform the district health officer, health care 
providers, and the patients that their personal information (such as names or 
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hospital name) will be kept confidential and will not be reported in the 
documents or shared with third parties. 

 They should add a new questionnaire in order to know the coverage of the PEN 
program in the community and the adherence to the NCD guideline. 

 The interview should be conducted in a crowed place, such as the market or a 
bus station, to simulate a diverse group of people that can be selected from. 

 The enumerators (nursing or medical students) should not inform the 
interviewees that they come from the PEN program and should wear informal 
dress to prevent reporting bias from the interviewees. 

 HITAP expects that one interviewer can interview 10 people per day and will 
employ 8 interviewers per province. Therefore, 80 people will be interviewed 
per day per province. 

After the discussion on the additional survey, HITAP and the participants developed the 
first draft of the additional questionnaire, which will be focused on three issues. These are: 
(1) assessing the awareness of the PEN program; (2) patient adherence to guidelines of the 
PEN program; and (3) costs of household payment for the treatment. See Appendix 2 for 
the full questionnaire. 
 

More suggestions from HITAP were: 
 HITAP will support the budget for the quantitative survey, which will be 

conducted in conjunction with the qualitative research; the TOR will be sent 
later. 

 This additional survey is the collaboration between WHO, MOH of Indonesia, and 
HITAP. 

 The survey should be finished in February. 
 Questionnaire should also be translated to Bahasa Indonesia. 
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HITAP’s next visit, in the third week of January, will be to assist in the data collection. In 
March or early April, the final visit will include data analysis, preparation for the 
presentation of data results, and the stakeholder consultation. The lists of stakeholder 
were: 

 MOH 
 WHO 
 International donors 
 Professional associations 
 Industries 
 NGOs in health 
 Civil Societies 
 Representative in Diabetes 
 Local authorities 
 Other ministries (i.e. finance, health investment) 
 Academic groups (keen on economic evaluation of health interventions) 

Given that the workshop finished early, the HITAP team spent the last day refining the 
model and questionnaire and working on the mission report. 
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Appendix 5: Relevant slides from during the Workshop 
a. History of PEN in Indonesia  
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b. Qualitative Study design 
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