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INTRODUCTION
(Min. 00:04:27)
As Pamela said, I am Jessica Ochalek. I am from the Center of Health Economics at the University 
of York, where my research focuses on methods for priority setting. I have been involved in work 
around health benefits package design and the estimation of cost-effectiveness thresholds repre-
senting health opportunity costs. 

This talk is going to focus around the key inputs that we need to know for health benefits pack-
age design and how they can be used to inform key questions in package design around best 
buys for the healthcare system, or determining those things that legitimate the most overall popu-
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lation health. We will also look at how to incorporate additional objectives, in addition to maximiz-
ing health and how to prioritize investments in scaling-up interventions that aren’t provided fully 
and considering health system strengthening. 

WHY SET PRIORITIES USING ECONOMIC CRITERIA?    
(Min. 00:05:23)
So why bother setting priorities using economic criteria? All healthcare systems make choices 
about the allocation of healthcare resources. The underlying problem that we face is one of scar-
city of resources. Not everything that offers a health benefit can feasibly be funded. So the key 
notion that we are working with is one of foregone benefits, or as we call them in health econom-
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ics: opportunity costs. So if I book a trip home to visit my family that means that I cannot afford to 
pay for some of the repair works that I need to be doing on my house and there are potentially 
infinite things that I might want to spend my money on right now, but I have to choose between 
them because at any given time my budget is limited. The same applies in healthcare where 
there is potentially infinite demand for health, but we cannot provide everything. So if we don’t 
decide how resources are allocated, allocation will be done implicitly. What is likely to happen is 
that people with more money and better access will get more care. So there is a role for econom-
ic criteria to ensure that resources are explicitly allocated in the most fair and efficient way possi-
ble, or in other words, in the way that generates the most health for as many people as possible. 
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HEALTH BENEFITS PACKAGES
(Min. 00:06:34)
Health benefits packages are an increasingly common way of explicitly defining which health 
services are provided through public expenditure as we make progress towards the Universal 
Health Coverage. The World Health Organization has defined Universal Health Coverage as 
ensuring that all people have access to needed health services, including prevention, promotion, 
treatment, rehabilitation and palliation, of sufficient quality to be effective, while also ensuring 
that the use of these services does not expose the user to financial hardship. Although there are 
many objectives of healthcare delivery, generating health is core to these. Additional to this, we 
might also be entrusted in financial protection, for example, and in improving equity. We can use 
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methods to trade off the gains in health with gains in these other objectives, which I am going to 
address this a little bit later on when I start talking about package design in a bit more detail.

WHAT DO WE NEED TO KNOW?
(Min. 00:07:33)
I am going to start with what we need to know to define a health benefits package that maximizes 
health. And later on, when I get into package design in a bit more detail, I will talk about how 
to incorporate these other objectives and how to decide what interventions to scale up and 
where to make investments in healthcare system strengthening. To do any of this we need to 
know some basic key things. These are good to know whether interventions are good value for 
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money. We need to know something about the health benefits that they offer and their costs. For 
example, one intervention might avert infant death from neo-natal sepsis, another intervention 
could avert malaria cases and still another could improve the quality of life for people who are 
living with a chronic disease. So how can we compare the cost of averting a case of malaria 
against the cost of averting an infant death or against the cost of improving the quality of life of 
someone with a chronic disease? What we need is a measure that is comparable across disease 
areas, but it needs to account for the length and quality of life. 

We have two commonly used measures that capture length and quality of life. These are: 
Disability adjusted life years averted and quality adjusted life years gained, or DALYs averted 
and QALYs gained. These have some differences in terms of how they are calculated but what 
is important is that they are the same in what matters most, which is that they are both generic 
measures that capture the length and quality of life. 
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WHAT DO WE NEED TO KNOW?
(Min. 00:09:25)
We also need estimates of the per-patient cost of providing the intervention. To get these 
estimates and the estimates of health effects we are often required to combine evidence from 
multiple sources. We tend to use Decision Analytic Modeling to do that. And the end result is 
often that there is an incremental cost-effectiveness ratio. So that is a cost per DALY averted or 
cost per QUALY gained ratio.
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EXAMPLES ICERs
(Min. 00:09:54)
And we can find these ICER ratios or estimates for a number of different treatments, which is 
great. Here you can see estimates from disease control priority 3 on the top left, and WHO choice 
data on the bottom right. The DCP3 are providing estimates of ICERs from most cost-effective, in 
the bottom left, and moving up to less and less cost-effective as we go up towards the right. The 
WHO choice table is providing estimates of cost-effectiveness ratios moving from most to least 
cost-effective top to bottom. So what both of these are doing is just ranking based on increments 
of cost-effectiveness ratio and cost-effectiveness generally. This is what we typically do in 
practice and people tend to choose some threshold or cut-off value and say that if an intervention 
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is less than that value the intervention is cost-effective and if it costs more than that value it is not 
cost-effective. So things that are considered cost-effective then might be considered for inclusion 
in the benefits package, or if you are thinking about making decisions at the margin you might 
consider bringing this on board and displacing something else that is currently being provided. I 
am going to talk a bit later about what threshold or cut-off values are used in practice, what these 
represent and what they should represent. But first I want to have a closer look at ICERs. What do 
they actually tell us and what they don’t tell us. 



12

INCREMENTAL COST-EFFECTIVENESS RATIOS (ICERs)
(Min. 00:09:54)
Let us look at this example where we have two mutually exclusive treatments. So you can do 
one or the other, but you wouldn’t do both. So, for example, let’s think this could be anti-retroviral 
therapy and anti-retroviral therapy plus viral load monitoring. B generates more health, but it 
also costs more. So how can we make a decision about trading off the fact that this costs more 
but also generates more health? What the ICER is telling us is that the ratio is the ratio of the 
incremental cost of B, compared to A and compared to the incremental health benefit of B 
compared to A. So when we are looking at ICERs it is critical that we are comparing B to A and 
that A is indeed the next best thing to be. If we use the wrong comparator and there is actually 
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something better than A, but not as good as B, our ICER would be misleading. But assuming that 
we have all the right comparators then we can make categorical judgments by cost-effectiveness 
comparing the ICERs to some threshold value. However, the ICER ratios don’t tell us anything 
about the scale of the benefit, meaning how much health will be generated by providing 
this intervention to all those patients who need it, and how much health would be foregone 
elsewhere in the healthcare system if we include this intervention. So that second question 
is one of opportunity cost, which is a fundamental principle that underpins health technology 
assessment and should be central in health benefits package design. 
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FUNDAMENTAL PRINCIPLES
(Min. 00:13:06)
So what does this concept of opportunity cost really mean? Imagine that this bed is the National 
Healthcare System. We can only afford to treat these seven guys. Maybe effective treatment 
exists for all seven of them but the healthcare system cannot financially support all seven. So 
funding a treatment for one patient means that another patient is going to forego treatment?  At 
the national level funding a treatment for one group of patients means that another group of 
patients somewhere else in the healthcare system will forego treatment. Unlike in this illustration, 
in reality we cannot actually identify the individuals whose treatment will be displaced but we can 
identify how much health, in terms of length and quality of life, will be displaced. So we cannot 
identify and observe this but we can estimate it. 
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FUNDAMENTAL PRINCIPLES
(Min. 00:13:56)
This principle of opportunity cost underpins everything that we do in the UK. It is enshrined in the 
NICE guides to the methods of technology appraisal. The guide says: “In general, a technology 
can be considered to be clinically effective if, in normal clinical practice, it confers a health benefit, 
taking account of any harmful effects and opportunity costs. A technology can be considered 
to be cost-effective if its health benefits are greater than the opportunity costs of programs 
displaced.” 
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ESTIMATING THE OPPORTUNITY COST
(Min. 00:14: 29)

So what do we need to know to get at this opportunity cost? Well, we need to know what 
the healthcare system is currently able to afford to generate gains in health. This is relevant 
regardless of whether we are talking about making incremental changes to an existing package, 
or deciding what the package should be if we are able to start from scratch. It does not matter 
if the intervention will be funded with additional resources or from existing resources. If it is 
something that is going to be funded with additional resources the question then becomes: what 
are the health effects of the other things that we could choose to do if the resources were made 
available for the other uses?  If it is something that we are going to be funding using existing 
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resources, the question then becomes: what are the health effects of those things that we will 
need to give up, or are likely to give up, if we commit these resources? 

So what we need is an estimate of what the healthcare system is currently able to afford to 
generate gains in health. 

ESTIMATING THE OPPORTUNITY COST
(Min. 00:15:26)
This question of what the health system is currently able to afford to generate gains in health can 
be answered using econometric estimation of the effect of a change in health expenditure on 
health outcomes. Today very few countries have been able to estimate this using within country 



18

data. But we do have estimates from a couple. We have an estimate from the United Kingdom 
that suggests that the UK can afford today about 13,000 pounds per QALY gained. An estimate 
from Australia suggests that they can afford to pay about 28,000 Australian dollars per QALY 
gained. An estimate from Spain is between 21,000 and 24,000 Euros per QALY. And there are 
also estimates currently being undertaken in the Netherlands, Norway, South Africa, as well as 
some other countries. 

Unfortunately, this does not tell us anything about the countries that don’t have these within-
country estimates and don’t have the data necessarily to do that. So what can we tell about those 
countries? There is a paper by my colleagues Woods etal, who have looked at the implications 
that the UK estimates might have for other countries. And what they do is to take the UK estimate 
and using information about the income elasticity of demand consider how this might translate 
for other countries. We can also use published estimates of the mortality effect of expenditure 
from country level data and apply that to what we know about health expenditure, demography 
and epidemiology in a particular country. So that is what I have done with colleagues here at the 
Center for Health Economics.  
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WHAT IS THE HEALTH CARE SYSTEM CURRENTLY 
ABLE TO AFFORD?
(Min. 00:19:39)
Just to recap a bit from the last slide: there are initiatives to estimate cost per QALY or the rate 
at which the healthcare system in different countries is able to produce health. In particular 
though that is primarily happening in high-income countries. A work that I have undertaken with 
colleagues here at the Center for Health Economics has looked at using cross-country data to 
estimate the effects of a change in health expenditure on health outcomes across countries, 
accounting for differences in donor-funding and levels of infrastructure between countries. And 
then we have applied demographic data and epidemiologic data on the back end so you get 
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what seems like a reasonable range of how much each country is able to afford to generate 
health gains. So this figure broadly shows what these ranges look like for different low- and 
middle-income countries. What we have is the countries with the lighter color. These have a 
lower cost per DALY averted. Countries in darker blue have a higher cost per DALY averted. What 
this tells us is a couple of things. First of all, that it shows us that it costs less to generate health 
in certain countries and actually I think that is sometimes interpreted as being a negative thing. 
But we can also think of it positively because what this is also telling us that if we were to extend 
the budget for healthcare in these countries, there is a lot of health to be gained at margin by 
that expansion. This can be useful in negotiations about budgets within a country and also with 
donors as well. At the moment, these are some of the estimates that are available. I think other 
estimates are being undertaken in Indonesia and possibly a few other countries in Africa. I am not 
sure about any in Latin America though. 

(Min. 00:21:50)
Question:
Is this in US dollars? 

Answer: 
Yes, this is in 2015 US dollars. 
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CLARITY ABOUT COST-EFFECTIVENESS THRESHOLDS
(Min. 00:21:55)
What these estimates in the UK, Australia, Spain and the estimates of the figure I showed in the 
last slide are showing, are estimates of what the healthcare system is currently able to afford to 
generate. And this reflects health opportunity costs. This is often called a supply side estimate of 
a threshold. There are other values out there that have been called thresholds and these have 
different conceptual foundations. We got implied values or norms. WHO choice for a long time 
recommended using thresholds of 1 and 3 times GDP per capita, where 1 times GDP per capita 
was considered to be very cost-effective and 3 times GDP per capita was considered to be cost-
effective. But what we can see from the estimates that we have from high-income countries, 
using within country data, is that these are all about half of GDP per capita or less. And similarly, 



22

the estimates that are using cross-country data also suggest quite a bit less than 1 times GDP per 
capita. Another threshold range, that is sort of an implied value or norm, is the range that is used 
by NICE in the United Kingdom. That is 20,00 to 30,000 pounds per QALY. On the slide before 
the last slide I showed that there was an empirical estimate for the UK of about 13,000 pounds. 
That reflects how much health the healthcare system is currently able to generate. This range is 
the one that is used in policy and in practice actually and it is quite a bit higher. 

We also have thresholds that are based on society’s monetary evaluation of health gain. These 
are often called demand side thresholds. They can reflect values such as willingness to pay 
estimates. And generally, what it is telling is how much individuals collectively are willing to pay 
for changes in health. But these estimates tend to be higher than supply side estimates. And 
there are issues with using estimates that don’t reflect health opportunity costs and particularly 
when they are higher than estimates of health opportunity costs. That can cause problems.

(Min. 00:24:23)
Question Elise Bautista:
For example, Mexico experiences higher costs per DALY averted, meaning it is more 
expensive than Africa? 

Answer: 
I think what it means is not that it is more expensive than Africa, but since it is reflecting the 
size of the budget for healthcare, as well as underlying mortality rates, and the age and gender 
distribution of the population. So where you have a smaller budget and a higher burden of 
disease, in terms of infectious disease and things like that, you are going to tend to have a lower 
cost per DALY averted threshold. So there are a number of different factors that play into it. It is 
not necessarily that you want to be comparing between countries but rather what this is telling 
you is what a given country is able to produce at the margin. So what decisions should be made 
at the margin in a given country.        
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RESULTS OF NICE APPRAISAL
(Min. 00:25:25)
I am going to use the example of the UK to talk through why using a threshold value that doesn’t 
reflect how much the healthcare system is currently able to produce can cause some problems. 
The reason I am using the UK as an example is because we have an empirical estimate and 
we also have the range that is used in policy. And we have this evidence here on the slide that 
shows us what decisions have actually been taken. So this shows us decisions that were taken or 
recommendations that were made to the NHS between 2007 and September of 2013. All of the 
numbers in blue reflect the ICERs of interventions that were recommended by NICE to the NHS. 
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So you can see everything that is 30,000 pounds or less is recommended. Above that, we still 
have recommendations in green and these are under the end of life criteria. So we can see there 
are things being recommended as high as 50,000 pounds per QALY. And this has implications for 
the healthcare system.

WHAT SHOULD THE THRESHOLD BE?
(Min. 00:26:36)
The threshold range, the 20,000 to 30,000 pounds per QALY that are referenced, is implied by 
past decisions. So it was implied by decisions from 2004 and previous. And it will probably be 
even higher now if we were looking at decisions that were made up to 2010, 2015 or even up 
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to now. We can see from evidence that NICE does not reject any interventions below 30,000 
pounds per QALY. There is evidence that the effective threshold is 40,000 pounds and it could 
even be higher. And in fact, recently NICE added some new guidance to say that it would use a 
new range of 100,000 to 300,000 per QALY when appraising treatments for very rare diseases. 
So these are a lot higher than the empirical estimate of what the healthcare system is able to 
produce, which is about 13,000. 
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CONSEQUENCES OF USING THRESHOLD THAT ARE 
TOO HIGH
(Min. 00:27:35)
This slide tries to illustrate what the consequences of using this threshold that are too high 
actually are. So based on what we know about how much the UK healthcare system is currently 
able to afford to achieve gains in health, an intervention with an ICER of 26,000 pounds per 
QUALY, which is within that 20,000 to 30,000 pound range, would generate two QALYs, but four 
QALYs would be foregone elsewhere in the healthcare system. So it is going to cause a net loss in 
health. For interventions which much higher ICERs the expected health opportunity costs would 
even be greater. An intervention that meets that end of life criteria, with an ICER of about 45,500 
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per QALY that would be expected to displace approximately 3.5 QALYs for every QALY gained. 
And you can see that the losses are greater and greater as the ICER increases. 

The reverse of this is an intervention with an ICER that is less than our estimate of how much the 
UK healthcare system currently can afford to pay for improvements in health. And that would 
generate a net gain.

(Min. 00:29:02)
Question:
Are the WHO choice estimates for QALYs or DALYs?

Answer: 
The WHO choice estimates are for DALYs. A lot of the research that has been undertaken in high-
income countries is for QALYs and that is largely because there are value sets for using QALYs 
in these countries. But when we tend to do cross-country work we tend to use DALYs. They are 
different in how they are estimated and put together but they represent the same thing, in terms 
of both being generic measures of length and quality of life. I would not necessarily say you could 
use them interchangeably, but at the moment there is an absence of evidence to show which one 
would be higher or lower in which circumstance. So we use what is available really. 
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CONSEQUENCES OF USING A THRESHOLD THAT IS 
TOO HIGH
(Min. 00:29:47)
Ok, so getting back to talking about using a threshold that is too high, just to summarize this, 
what happens is that it doesn’t reflect how much the healthcare system currently delivers. So 
the result is a reduction in overall health outcomes and that loss in health. It also underestimates 
the value of increased health expenditure. So, for example, if we use a threshold of 30,000 
pounds per QALY, then the healthcare system is able to produce health at the rate of 1 QALY per 
13,000 pounds and we are going to be losing health on that. It also underestimates the value of 
increases in the budgets. In the UK an additional 10 million pounds would gain 773 QALYs, but if 
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we were using 30,000 pounds as a threshold value would think that that would gain us only 271 
QALYs. 

 

WHAT WE NEED TO KNOW TO INFORM HBP DESIGN
(Min. 00:30:50)
Up to this point I have talked about the key inputs that we want to know to inform health benefits 
package design. These are per patient costs, per patient benefits and, critically, an estimate 
of what the healthcare system is currently able to afford to generate gains in health. This is 
sometimes called the measure of health opportunity cost. Other commonly used inputs are ICERs. 
These are useful especially because they allow us to make categorical assessments of cost-
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effectiveness by comparing the ICER to a threshold. But we have to be quite careful because 
thresholds can have varying empirical and conceptual foundations. What they should represent 
is what the healthcare system can currently afford to generate gains in health. And when they 
represent something else they tend to be a bit higher and then we end up in a position where we 
might be approving things that actually cause a net loss in health. 

All of this is really important in terms of thinking about how to inform benefits package design. I 
am going to switch into talking about that from this point in the presentation. 
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ACCOUNTING FOR THE SCALE OF COSTS AND 
BENEFITS
(Min. 00:31:56)
In terms of thinking about benefits package design, what do we need to know? Well, we need 
a measure of the scale of the potential health impact of including an intervention in the benefits 
package, net of the associated health opportunity costs. This enables us to go beyond this 
categorical “yes” or “no” assessments of cost-effectiveness. There are two ways we can think 
about this. One would be in terms of thinking about net health impact, so the net DALYs averted 
by an intervention. Or if we are using QALYs, the net QALYs gained. And this is the difference 
between the DALYs that are averted by an intervention and the DALYs that could have been 
averted with any additional healthcare system resources that are required to implement it. Or if 
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the intervention saves healthcare system costs it is the DALYs that are averted by the intervention 
plus the DALYs that can also be averted with the cost savings offered. 

We can also think about this in monetary terms. So, that would be the financial value to the 
healthcare system. It is the amount of additional healthcare resources that would be required to 
deliver the equivalent net DALYs averted with other interventions. 
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ACCOUNTING FOR THE SCALE OF COSTS AND 
BENEFITS
(Min. 00:33:16)
And this allows us to answer some key questions in benefits package design. I am just going 
to talk through three but we can also think about conditions on donor funding, the scale of the 
benefits package and a number of other important questions. But, the three of them that I am 
going to talk about are: Which interventions represent “best buys” for the HCS and should be 
prioritised? How can objectives beyond improving population health be considered? Where 
should investments in scaling up interventions and health system strengthening be made?



34

EXAMPLE MALAWI
(Min. 00:33:55)
I am going to illustrate this using data from Malawi, where this framework supported the 
development of an essential health package and fed into the latest health sector strategic plan. 
This is collaborative work that was undertaken between individuals in the Ministry of Health 
in Malawi and researchers of the Center for Health Economics. And I think that one of the 
colleagues from the Ministry of Health in Malawi, Dr. Gerald Manthalu is with us today, so he 
will hopefully be available for any questions specific to this as well during Q&A. So this is just a 
picture of our paper in BMJ Global Health, which fed into the essential health package, which is 
part of the latest health sector strategic plan. 
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ACCOUNTING FOR THE SCALE OF COSTS AND 
BENEFITS
(Min. 00:34:45)
So starting by thinking about which interventions represent “best buys” for the HCS and should 
be prioritised? I am going to start with a really straightforward hypothetical example. Current 
research has suggested that the rate at which the Malawian healthcare system is currently able 
to afford to generate gains in health is 61 dollars per DALY averted. In Malawi for using an ICER 
decision, we are saying anything that costs more than 61 dollars per DALY averted is not cost-
effective and anything that costs less than 61 dollars is cost-effective. What we are going to do is 
that we are going to include interventions A through D. But because we are looking at the ICERs, 
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the information that we want to know about per patient cost and the per patient benefit of each 
intervention is obscured here. So we can’t really say a lot about the scale of the benefits from any 
of these interventions. All we can do is really to make a categorical decision whether it is cost-
effective or not. And so we can say: yes, A through D are cost-effective.           

 

WHAT INTERVENTIONS TO PRIORITISE?
(Min. 00:35:52)
But if we expand this table to include costs and benefits, using our measure of the rate at which 
the Malawian healthcare system is able to produce health, then we can now go on to calculate 
net DALYs averted. And this is going to then reflect the scale of the benefit. Even though A and 
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B have the same ICER, the scale of the benefits offered by A and B are not the same. B has a 
larger net effect on population health than A. In fact, even C offers more health than A does. And 
E, as you would expect, is negative and this reflects the fact that health benefits offered by E are 
lower than the health that is produced by the healthcare system now with the same money. So if 
we did implement E we would generate a net health loss. However, at this stage we still have not 
incorporated any information about the size of the patient population for each intervention. We 
are just looking at the per patient health effects. 
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WHAT INTERVENTIONS TO PRIORITISE?
(Min. 00:36:51)
On this slide I have gone ahead to change the size of the patient population. And now we can 
see that for every dollar we spend on A we get more health, but the ceiling that we are looking at 
would be hit more quickly. So the net health gains, in total, will be much bigger from C. And when 
we take the patient population for each intervention into consideration, the rankings then change 
again. And now it is clear that actually C offers the greatest gains in population health. Just how 
detrimental E would be to implement, also becomes clear.
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EXAMPLE MALAWI
(Min. 00:37:37)
This is just a table from our work in Malawi and I am not expecting anyone to actually read this. 
But I just want to point out one thing, which is on the right-hand side. We sorted things by net 
DALYs averted, assuming we can fully implement everything. What I have circled here are the 
ICERs. What we see is that the ICERs are not ranked the same as the net health benefit or the net 
DALYs averted. And that is what we would expect because the net DALYs averted are reflecting 
the net opportunity cost and the scale of the benefit, so it is incorporating something about the 
size of the patient population that is not in the ICER calculation. 
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ACCOUNTING FOR SCALE OF COSTS AND BENEFITS 
(Min. 00:38:25)
I am going to talk through about how we can think about objectives beyond improving population 
health because I know that we don’t just care about whether something is cost-effective or not. 
We also want to think about whether it improves equity or financial protection, for example.
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OBJECTIVES BEYOND IMPROVING PATIENT HEALTH
(Min. 00:38:40)
This is something that is enshrined again in the NICE technology appraisal guidance. 
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HEALTH MAXIMISING PACKAGE
(Min. 00:38:52)
So let’s start by looking at a situation where we are aiming to maximise health and that is our 
only aim. And our constraint is the budget and that is our only constraint. This is never the 
case in reality but what this does give us is a hypothetical against which we can trade off those 
additional objectives like equity. So how we do this is we start by turning that table into a figure. 
So we are going to be ranking things by population net DALYs averted. On the Y axis, we have 
the population net DALYs averted, so that is the individual net DALYs averted by the intervention 
times the size of the patient population. And on the X axis we have the cost, which is just the per 
patient cost times the number of patient. We add each intervention in accordingly and we ranked 
these. We also have some interventions in grey. These are the interventions that cost more than 
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61 dollars per DALY averted. Those are the ones that therefore generate a negative net health 
benefit. 

We can also use this to get to the size of the budgets. The dotted line here can be thought of 
as representing our net benefit decision. So if we have a positive net benefit we are going to 
approve and if we have a negative net benefit we are going to reject. And that is relevant whether 
we are thinking about incremental changes at the margin to a package that is already existing or 
thinking about building a package up. It is also worth pointing out that there are some benefits 
to using a net benefit over and above using ICERs, in terms of certain technical aspects, but in 
the interest of time I will skip over those as well. So what we can see from this is that we have 
got a total budget and in Malawi in the initial work that was determined to be 264 million and the 
package would have averted 49 million DALYs.
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HEALTH MAXIMISING PACKAGE
(Min. 00:40:54)
I think to make this clear it helps to look at the two interventions at the margin. Conveniently 
these two both 30 million dollars, but the dark red intervention averts 750,000 DALYs, while the 
dark grey one averts 400,000. So we have got two different ICERs. The cost per DALY averted 
for dark red is 40 dollars and the cost per DALY averted for the dark grey is 75 dollars. So one is 
above our 61 dollars per DALY averted cut-off, and one is below. And as we would expect then 
the one that is cost-effective therefore has positive net DALYs averted and the one that is not 
cost-effective has a negative net DALYs averted. 

It may however be the case that we don’t just care about health and that we also want to consider 
something else. Let’s say the dark grey intervention reaches the poor or contributes towards 
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financial protection goals. Maybe there are some really very legitimate reasons for wanting to 
include that intervention instead of the dark red one. So what we can do is we can quantify the 
health loss that would result from including that intervention and make a decision about whether 
or not it is worth it then. 

QUANTIFYING HEALTH LOSSES
(Min. 00:42:05)
If we swap these two out then what we can see is that the difference of the DALYs averted is 
350,000. The package with the darker intervention averts 350,000 fewer DALYs, and that may 
well be worth it so that could be a good decision. 
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ACCOUNTING FOR THE SCALE OF COSTS AND 
BENEFITS
(Min. 00:42:50)
The last section is just thinking about scaling up interventions and ways to think about health 
system strengthening. So far this figure assumes that we are able to implement everything at a 
100%. In reality, obviously that is not the case. It might be difficult to reach populations that live 
in rural areas or we might have a limited supply of drugs there, so there are a number of reasons 
why we can’t implement everything fully. 
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CONSTRAINTS TO IMPLEMENTING INTERVENTIONS
(Min. 00:43:17)
These lighter color bars represent how much we are actually able to implement something 
hypothetically. So if we squish all of these over to the left, what we can see is that not only are we 
not generating as much health for each intervention as we would have if it was fully implemented, 
we are also not spending the money that we would otherwise spend on the intervention if we are 
only supplying 50% we are only spending 50%. The question then becomes: what do we do with 
that remaining money? Should we spend it scaling up interventions? Should we spend it on health 
system strengthening? Or should we be spending that on adding in new interventions that are not 
currently included. 
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SCALING UP INTERVENTIONS
(Min. 00:43:59)
In order to answer these questions we need to know which interventions, if scaled up, would 
offer the most returns in terms of health. And that is the difference between net DALYs averted 
at full implementation and realistic implementation. We can also look at the maximum we should 
be willing to spend to scale the intervention up. So that it is equal to the financial value of the 
healthcare system of scale up. And that gives us an upper limit on how much we would want 
to spend on that. So if we would know, for example, that it would take a mass media campaign 
to increase demand to the level that we would be able to reach all the patients who need 
something, we could see how much is the maximum that we could spend on that. And then we 
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can also think about this in terms of the health care system as a whole where we just aggregate 
all these values across all interventions. That gives us an idea of how much we can spend on 
things like improving hospital infrastructure and human resources.

SUMMARY
(Min. 00:44:57)
Just to close in summary, I covered quite a lot, the main key things to take home from this are that 
the cost-effectiveness thresholds that we use should reflect evidence of likely health opportunity 
costs. So what we want to be thinking about are how much the health care system is currently 
able to produce in terms of health and using that value. A lot of the thresholds that are currently 
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recommended are not funded on that assessment. So we have to be quite careful in using those. 
And, although there is not a bullet on that slide, the key thing is really that we want to be using 
measures that reflect the scale of the benefit to the population. So moving beyond of just making 
these categorical “yes” or “no” decisions about ICERs and really thinking about how much we 
can get in terms of population health benefit from each intervention and using that information to 
make trade-offs about including things that maybe aren’t cost-effective but improve equity and 
thinking about health system scale up. 

QUESTIONS & ANSWERS
(Min. 00:46:55 )
Gerald:
Just to start by saying that we are grateful to the Center of Health Economics team at 
the University of York for really supporting Malawi to revise its essential health package 
using this new approach. There are few points that I want to mention. The most helpful 
part for us was, I think, the estimation of a threshold that is based on local data from 
Malawi. It was estimated at 61 US dollars per DALY averted, which is actually much 
lower than the one we were using before. The WHO choice recommended 3 times GDP 
per capita. What we learned from that process is that actually the previous benefit pac-
kage was achieving less health that we could have reached. So I think that was a very 
important step in this process. And also the team that was tasked to revise the benefit 
package, what we did initially was to use the interventions that were cost-effective, 
using the health maximization criteria. And then, because the team had also agreed on 
other criteria to use to determine the package, it was really interesting to understand 
what the impact of using the other criteria would be. For example, including equity and 
including other donor-funded interventions, which were not cost-effective according to 
our threshold, and other criteria to see what sort of health we are foregoing by introdu-
cing those criteria. It was really very useful to use that framework in that sense. Lastly, 
I think the issue that we had an idea at the Ministry of Health of which interventions 
we wanted to prioritise and scale up within the essential health package because of 
the financial value that was estimated as part of this. At least now we know that if we 
get an additional amount of resources, about 2.65 million, which was estimated for the 
previous financial year and is also roughly the same for this financial year, then these 
would be the sort of interventions we would target first. And, of course, it was not wi-
thout its limitations. In our context I think the biggest limitation was that we didn’t have 
data for all interventions that are currently being implemented in Malawi. There was 
also quite a significant use of expert opinion because the agreement was that as long 
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as we should engage in the process of collecting data for other interventions we should 
have enough data to continue the process of revising the essential package as new 
data is generated. I think these are the key points I would highlight about the process.  

(Min. 00:51:01)
Question from Paul from Colombia:
Is there any initiative to generate QALY estimates valid for Latin America?

Answer Jessica: 
I am not aware. I last heard that Brazil had enshrined in its constitution, I think, something about 
using cost-effectiveness and needing a threshold estimate. So I think there is an interest in Brazil 
to estimate something like this but I can’t say anything for other countries. But if there was interest 
I would certainly be more than happy to chat offline about that. So if anyone knows of anything 
definitely please feel free to get in touch with me. 

Question:
When estimating the appropriate scale of the health benefit package, you basically as-
sume that each intervention is being fully implemented, right? Do you think it is always 
possible to fully implement each intervention? Maybe can we think about the possibility 
of targeting the most disadvantaged population groups in the case of certain interven-
tions to allow other interventions to be included in the health benefit package?

Answer Jessica: 
Yes, I think this is a good question for me and for Gerald as well, actually. So from my perspective 
I think it is useful to know how much health will be gained by being able to implement the 
intervention fully and also how much health would be gained at current implementation level. 
So the gap, or the difference, between those two tells us the potential net health gains we 
would have if we were able to scale things up. If we could incorporate that, then with additional 
information about which population groups would be benefiting from each intervention, I think 
we would definitely want to target that. So the way that I think we have been thinking about it up 
to this point is assuming that net health gains are health gains across the population, not thinking 
about to whom exactly, in terms of whether someone is more well off or less well off, and just 
thinking about maximising the potential benefit of that. Gerald did you have anything to add on 
that?
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Gerald:
Not really. No thanks. 

(Min. 00:53:44)
Question:
Considering that commonly used cost-effectiveness thresholds do not provide correct 
information, what would be the alternative to these thresholds?

Answer Jessica: 
That is a good question. I would probably recommend using the best available evidence that 
you have that reflects what the healthcare system is currently able to do in terms of producing 
health given the budget, the current infrastructure and things like that. I think that the only 
estimates available at the moment are the cross-country estimates that have been produced 
here with colleagues. I think I would recommend those. I forgot to mention, but there is a tool 
on our website where you can look at the exact range by country. This is also being reviewed at 
the moment so hopefully it should be published soon. But those estimates are definitely better 
than using estimates that reflect things to pay or a demand side type of value. That would be 
something you could use in the interim before you have a country specific estimate that has been 
estimated using within-country data. 

Question from Rafael: 
It seems to me that for this work to be carried out one of the biggest challenges might 
have been the massive need of data on outcomes, costs and effects. How was this over-
come in Malawi and how could it be overcome in low- and middle-income countries? 

Answer Jessica:
That was definitely one of the biggest challenges that was faced. For data on costs and effects 
we had hoped to be able to use data from WHO choice and DCP 3, because these both have 
done systematic reviews of the literature looking at what data is currently available, but both 
are using only ICERs and we needed more than ICERs. We needed the per patient benefits 
and costs. So we used those databases to start identifying what interventions we might be 
interested in, based on what looked cost-effective. But then we used the ‘TUFTS Global Health 
Cost-Effectiveness Analysis Registry’ for the majority of the literature review. That database 
provides sort of a library of papers that have been published on cost-effectiveness in low- and 
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middle-income countries on various different interventions. And so we took those and had to 
make decisions about whether they were generalizable to the context of Malawi. Of course, 
there is very limited evidence for all countries, unfortunately, so it was a matter of finding the 
best available evidence and then complementing that information with expert judgment within 
country. We were not able to get cost-effectiveness and cost and benefit information for every 
intervention. So, some of those judgments had to be made just based on what people in Malawi 
actually thought. So if there were interventions that were not included but should have been 
included, those would then be included on the basis of expert judgment. We also needed 
information on the size of the patient populations. That came from Malawian data sources, as 
well as the levels to which things were currently being implemented. And that again came from 
Malawian data sources.  

(Min. 00:58:03)
Question:
Could you recommend literature about the methodology to calculate these health 
opportunity costs?

Answer Jessica: 
That is another really good question. To my knowledge, there isn’t currently any one single 
source that explains particularly well how to do this, because it depends on the countries data 
sources that are available, for example, if you got panel data or cross-sectional data. I think the 
best thing that you could do at the moment, would be to look at the countries that have done 
it and how they have done it, so looking at the Australia paper, the UK paper and the Spanish 
paper. I think the key things that need to be done are first getting an estimate of the health effects 
of changes in expenditures. So we need elasticity on that. And once you have that you can apply 
demographic data from within the country on the back end, so taking the elasticity and applying 
it to the current mortality rates, or current information on the DALY averted, or QALYs for example. 
That’s the best way to do it. Unfortunately, there is not a go-to source for that, but I would be 
happy to share a list of papers that I think are relevant, which you can send around then.   




