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Disease Prevention

• Fundamental aim of prevention - to prevent death, disease, 
or disability

• Death is inevitable, and thus the more precise objective is to 
prevent premature death

• “longer life spans mean more years of health care adding to 
overall cost”  (Mongan et al., 2008)

• Economic benefits of living longer - greater work productivity 
and additional tax revenue, and the social benefits such as 
happy live and less widows and orphans 
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Primary prevention can be accomplished by modifying unhealthy 

behaviors (e.g., smoking, physical inactivity), which cause many 

diseases and account for many deaths, administering 

immunizations to prevent infectious diseases, and reducing 

exposure to harmful environmental factors. 

Secondary prevention can reduce the severity of diseases, such as 

cancer and heart disease, through screening programs that detect 

the diseases or their risk factors at early stages, before they 

become symptomatic or disabling. 

Tertiary prevention—the effort to avoid or defer the 

complications of diseases after they have developed

3 Types of Disease Prevention
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Is Prevention better? 

• The health benefits of prevention are intuitive so it is wiser 
to prevent a disease than to face its consequences at a 
more advanced stage

• In recent decades the policymakers, politicians, and 
professionals have also advanced the economic argument 
that prevention saves money

• Prevention advocates have emphasized that it will save 
money and argued that prevention is not only good for 
health but also a means to control spending
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Health Promotion

• Health promotion is the science aiming at reaching optimal 
(perfect) health. 

• Include all activities aiming at increasing well-being, 
prevention of disease and health hazards, or control of 
disease. 

A process of activating 

communities, policy makers, 

professionals and the policy 

makers, and the public in 

favor of health supportive 

policies, systems and ways of 

living. 
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Conducted through acts of 

advocacy, empowerment of 

people and building social 

support systems that enable 

people to make healthy 

choices and live healthy 

lives.



Promoting Health for future savings

• There are various evidences from controlled trials and well-
designed observational studies on the effectiveness of a wide 
range of health promotion and disease prevention 
interventions that address risk factors to health. 

• These include measures to reduce the risk of smoking and 
alcohol consumption, increase physical activity and promote 
more healthy diets, protect psychological and emotional well-
being, reduce environmental harms and make road 
environments safer
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Tobacco Smoking

• Smoking brings enormous physical harm to its users. There is a huge 
body of knowledge documenting its manifold risks, its high public 
costs and the effective means to control its use. 

• It is the cause of 1 250 000 Europeans’ deaths each year, causing 21% 
of all deaths, including 330 000 in the Russian Federation and around 
100 000 in each of the United Kingdom, Germany, Ukraine and Italy. 

• The WHO European Region’s smoking rates are among the highest in 
the world with 40% of men smoking, 18% of women and 24% of 
young people aged 15 years (WHO, 2011). 

• Evidence-based tobacco control policies are shown to be highly cost-
effective and many are cost-saving. 
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Interventions for Cessation of Smoking

1. Raising cigarette tax and prices

2. Advertising ban

3. Health education

4. Smoking restrictions in public areas

5. Warning labels on cigarette packs

Economic studies indicate that combining many of these 
interventions leads to greater health benefits while still being cost-
effective (Chisholm et al., 2006; Lai et al., 2007; Ortegon et al., 2012). 

Adequate implementation and monitoring, government policies 
formulated without influence from the tobacco industry, and action 
against corruption are needed to support policies. 
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Health education - counselling

• Various approaches in order of 
cost-effective:

A. Brief opportunistic advice from a 
general practitioner (GP) with 
telephone or self-help material.

B. Opportunistic advice alone from 
a GP or hospital nurse

C. Opportunistic advice plus 
nicotine replacement therapy (NRT) 

• (C) was still cost-effective but at 
four times the cost of B and eight 
times the cost of A (Parrott, 
Godfrey & Kind, 2006).

 C-E is more on targeted group:

A United Kingdom study (cessation 
among pregnant women) 
estimated that spending $24–$64 
per pregnant smoker on low-cost 
smoking cessation interventions 
would be cost-saving (Public Health 
Research Consortium, 2010). 

Evidence from a number of studies 
in high-, middle- and low-income 
countries indicates that these are 
cost-effective (Hurley & Matthews, 
2008; Ratcliffe, Cairns & Platt, 
1997; Secker-Walker et al., 1997; 
Ha & Chisholm, 2011; Chisholm et 
al., 2006).
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Health education – mass media

Population-based approaches to smoking cessation using 
mass media campaigns are important because they raise 
awareness and change attitudes about the risks of using 
tobacco and the benefits of quitting; however, these tend 
to be neglected so important tobacco control 
opportunities have been missed (Lawrence, Mitrou & 
Zubrick, 2011; Flay, 1987; WHO, 2003). 
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Physical Inactivity

• Physical activity is a leading factor in good health. However, more 
than one in three people living in the WHO European Region are not 
active enough (WHO, 2011a). 

• This makes physical inactivity a leading risk factor both in terms of 
mortality and morbidity, imposing a financial burden that ranges 
between $150 and $300 per individual per year (Cavill, Kahlmeier & 
Racioppi, 2006). 

• There is a strong economic case for investing in efforts to tackle 
physical inactivity (Cecchini & Bull)

• Policies and programs towards this end are varied, generally aimed at 
reducing the risk of chronic conditions and with a strong focus on 
counteracting obesity. 
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Interventions to promote Physical Activity

• Mass media campaigns have been shown to have a positive, 
moderate effect on the increase of physical activity in targeted 
populations (Leavy et al., 2011; Cavill & Bauman, 2004; Kahn et al., 
2002). 

• Moreover, when used to increase physical activity, mass media 
campaigns are among the best buys to tackle non-communicable 
diseases with a good cost–effectiveness ratio and could even be cost-
saving in a few cases (WHO, 2011c; Lewis et al., 2010; Sassi et al., 
2009; Cobiac et al., 2009; Vos et al., 2010; Cecchini et al., 2010).  
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Interventions to promote Physical Activity

• School-based interventions aim at increasing the amount of physical 
activity of children attending school, mainly by providing additional 
information on the benefits of increased physical fitness and by 
providing increased opportunities and time to undertake physical 
activity. 

• A growing literature is focused on encouraging walking and cycling to 
school (Lee, Orenstein & Richardson, 2008; NICE, 2008c), though 
cycling interventions do not appear to be as effective as walking 
interventions in increasing students’ physical activity levels. 
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Interventions to promote Physical Activity

• School based interventions exclusively aimed at increasing 
physical activity have a lower cost–effectiveness ratio 
compared to mass media campaigns and primary-care Policy 
interventions (WHO, 2011c). 

• Some school-based interventions may be cost-effective (Lewis 
et al., 2010; Sassi et al., 2009; Wang et al., 2003); in particular, 
interventions that combine actions on physical activity and 
diet seem to be more efficient than interventions on a single 
domain
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Interventions to promote Physical Activity

• Primary-care interventions show positive and moderate effectiveness 
on reported levels of physical activity (Breckon, Johnston & 
Hutchison, 2008; Fleming & Godwin, 2008; Williams et al., 2007). 

• In some cases, this is correlated to an improvement of physiological 
parameters, such as blood pressure or lipid profile. Compared to 
other approaches, primary-care interventions have a good cost–
effectiveness ratio, despite the higher costs of some approaches 
(Garrett et al., 2011; Lewis et al., 2010; Sassi et al., 2009; WHO, 
2011c) . 

• In an assessment of four interventions, two of which were in primary 
care (exercise referral and brief interventions), the National Institute 
of Health and Care Excellence (NICE) concluded that only the “brief 
intervention” approach should be recommended (NICE, 2008c).
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Interventions to promote Physical Activity

• Typical worksite programs employ a range of strategies rather than 
a single action, and are usually offered to all employees. 

• Examples of approaches include supporting active travel (e.g. 
walking and cycling to/from work) through provision of adequate 
facilities (e.g. bike storage, showers), incentives and discounts for 
fitness clubs, health education programs and individual employee 
health checks (Bull, Adams & Hooper, 2008).
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Interventions to promote Physical Activity

• Community-based interventions encompass a diverse range of 
interventions accessible to the whole community. 

• Pedometer-based programs have become popular in recent years due 
to the low cost of the devices and the advantage of an objective 
measure of activity levels, and have been shown to be effective in 
children and adults in the short term (Lubans, Morgan & Tudor-Locke, 
2009; Bravata et al., 2007). 

• Providing step-based goals (e.g. 10 000 steps per day) rather than 
time-based goals (e.g. walk for 30 minutes) has been shown to be 
more effective, and effectiveness is increased when efforts are 
combined with behavior change support and goal setting (Williams et 
al., 2008a; Ogilvie et al., 2007). 

• NUS, Singapore – provide incentive on weight reduction
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Unhealthy Diet

• Obesity alone is estimated to account for approximately 1% to 3% of 
total health expenditure in most countries (Tsai, Williamson & Glick, 
2011). 

• An obese person incurs health care expenditures at least 25% higher 
than those of a normal weight person (Withrow & Alter, 2011). 

• Combined, the leading behavioral and metabolic risk factors 
associated with nutrition (high blood pressure, high blood glucose, 
overweight and obesity, high cholesterol, low fruit and vegetable 
intake) plus physical inactivity are estimated to be responsible for 
almost 80 DALYs per 1000 population over age 30 in the WHO 
European Region, which is more than any other world region (WHO, 
2009). 
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Interventions to promote Healthy Diet

• Information campaigns can be cost-effective but this is based 
on the low cost of these actions, with actual effectiveness 
being limited largely to impacts on knowledge and specific 
populations. 

• For example, the effects of a mass media campaign aimed at 
increasing fruit and vegetable intake, as well as physical 
activity, were assessed in a multi-country study based on a 
microsimulation approach (Sassi, 2010; Sassi et al., 2009). 
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Interventions to promote Healthy Diet

• Worksite information campaigns often accompanied by changes in 
catering are not effective (Cobiac, Vos & Veerman, 2010b; Engbers
et al., 2006). 

• In developing country settings, model based studies found that 
mass media campaigns for salt, saturated fat and cholesterol 
reduction had a more favorable cost-effectiveness profile (Ha & 
Chisholm, 2011; Willett et al., 2006).

MD_UM 20



Interventions to promote Healthy Diet

• Nutrient lists and labels on food packages and menus as well as rules 
on nutrient and health claims fall under the category of labelling. 

• In Europe, nutrient labelling had become mandatory in December 
2016. The existing studies show there is convincing evidence that 
consumers use nutrient lists, but lower socioeconomic status (SES) 
groups lag behind in label use. 

• Food labelling schemes were found to perform better than 
information campaigns in terms of cost–effectiveness, especially 
when implemented on a mandatory basis, but the studies available to 
support this claim are few and vary in the types of schemes assessed 
and methods applied. 
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Interventions to promote Healthy Diet

• Restrictions in the commercial promotion of food, was shown to be 
cost-effective in a small number of model-based economic studies 
focusing on restricting food advertising to children. 

• One of these studies compared the cost–effectiveness of restricting 
commercial promotion through mandatory and self-regulatory 
approaches in five countries (Sassi, 2010; Sassi et al., 2009; Cecchini
et al., 2010).

• Restrictions were highly cost-effective in the 20 years after 
implementation, especially in low- and middle-income countries, 
where they may even be cost-saving in some instances. Self-
regulation (assuming half the effectiveness, compared with statutory 
regulation, at the individual level) had significantly lower costs but 
also limited effectiveness. 
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Interventions to promote Healthy Diet

• The economic evidence available on policies aimed at affecting the 
marketing environment for food choices appears more solid and 
broadly based. 

• Policies aimed at making fruit and vegetables more available in 
schools were found to have positive, albeit modest, effects on dietary 
intake. 

• Evidence from the Netherlands found these initiatives to be cost-
effective, although the finding was sensitive to assumptions regarding 
the sustainability of dietary changes in the long term (Velde et al., 
2011). 
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Interventions to promote Healthy Diet

• Policies aimed at altering the prices of less healthy foods through 
the use of taxes were more thoroughly investigated by means of 
economic models. 

• Existing studies show that taxes on foods high in salt, sugar and fat, 
and on “junk food” are consistently cost-saving, that is, they cost 
less to implement than they save in terms of reduced health care 
expenditures, and they have a favorable health impact at the 
population level (Smith-Spangler et al., 2010; Sacks et al., 2011). 
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Interventions to promote Healthy Diet

• Product reformulation policies aimed at reducing the salt content of 
processed foods were found to be cost-saving or to have a favorable 
cost–effectiveness ratio in several economic evaluations (Wang & 
Labarthe, 2011; Barton et al., 2011; Eatwell, 2012). 

• Reductions in salt from both voluntary and legislative measures were 
found to be cost-effective, but legislation more so (Murray et al., 
2003). 
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Interventions to promote Healthy Diet

• In Norway, the effect of industry reformulation combined with an 
information campaign was modelled; these actions was cost-saving 
(Selmer et al., 2000). 

• For the United Kingdom, the estimate was made (using actual data) 
for both voluntary salt reduction by industry and an information 
campaign. On the basis that the salt reduction initiative saved 44 000 
QALYs, it was found to be cost-effective and when savings to the 
National Health Service are included ($116 million), it was found to be 
dominant (Eatwell, 2012)
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Conclusion

• Health economics has important role to play in health promotion; 
economic evaluation, role of economics in explaining and predicting 
individual behavior, and health promotion policy.

• Problems facing in promoting health are related to financial status –
poverty (poor nutrition, poor housing, environment degradation), low 
education, political instability.

• There are strong economic, as well as health reasons for investing in 
health promotion and disease prevention.
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Economic evaluation of prevention

• In economic terms, value is the ratio between the cost of a 
service and its benefits

• The metric that is used widely in health care is the cost-
effectiveness (CE), or cost-utility ratio

• Even if the intervention is not cost saving, ethically and morally 
it need to be performed 

• CE is performed on several approaches (prevention versus 
treatment), or treatment options for best practice (most cost-
effective option)
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Economic Evaluation 

Economic evaluation is performed ….

To know the cost implications

To decide on which intervention among several interventions with 
the same objective is most cost-effective and provide the highest 
return

To determine whether the program is worth invested in

To ensure that the program could be sustained



Cost-effectiveness studies

• CE is a comparison tool to help evaluate choices. It will not 
always indicate a clear choice, but it will evaluate options 
quantitatively based on a defined model

• The metric that is used widely in health care is the cost-
effectiveness (CE), or cost-utility ratio
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Kernick D P. (2003) Introduction to health economics for the medical practitioner. Postgrad. Med J: 79 147-150

Economic evaluation- relating the costs and benefits of 
alternative ways of delivering health care
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Cost-effectiveness analysis
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Cost

Program A

Program B

Looking for the more cost-effective

intervention

Cost versus Benefits

But to determine which 

intervention among several 

interventions with the same goal 

is more cost-effective

EE is not about 

comparing the cost 

and benefit of a 

program



CEA
Some examples on health interventions for 

primary prevention and screening
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Policy Decision to continue HRP
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HRP for HIV/AIDs in Malaysia had the 
financial support from World Bank for 
about 3 decades.

In 2016 MOH has been asked to 
continue with the program without the 
support.

Economic evaluation was needed to 
provide evidences to assist the decision 
whether to continue with the program. 

Findings: its worthwhile to continue the 
program although a longer time is 
needed to see the return of investment.

Cost-effective from the perspective of 
the government by causing savings in 
direct health care cost from infections 
that were averted.
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Policy Decision on Rotavirus Vaccination

 The burden of  rotavirus 

infection causing diarrhea 

among children was high in 

Libya.

EE was warranted to justify 

in getting aids from WHO 

since a big investment on 

vaccine is needed.

 ICER showed : highly cost-

effective to  vaccinate children 

with Rotavirus vaccine.

Reduction in cases and savings 

from less hospitalization.

A PhD thesis by Salem Alkoshi



Evaluating the cost-
effectiveness of 
cervical screening
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Pilot project for organized cervical 

cancer screening (2012) 

 all women aged 20 years old and 

above were invited for PAP smear and 

received recall to repeat the test. 

A CEA was conducted to determine 

which recall method would be most 

cost-effective.
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Calling women for PAP smear via telephone was 

the most cost-effective method.
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Breast Cancer 

Screening 

Program

 Several studies had been 

conducted locally on the 

KAP of screening for breast 

cancer among women in 

Malaysia.

 KAP on breast cancer and 

its screening uptake differ 

across populations.
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 We need to know which 

population needs more 

intervention and 

 Whether the current 

practice is still relevant or 

need to change.

 A cross sectional study 

was conducted to assess 

the situation.

Breast Cancer 

Screening 

Program
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Breast Cancer Screening program

 Breast Self Examination 

(BSE) as  screening for 

breast cancer and Clinical 

Breast Examination (CBE) 

are still relevant in Malaysia, 

where resources are limited. 

 Question on whether  we 

should follow the practice of 

mammogram as a national 

community screening for 

breast cancer as in 

developed countries. 
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Implications of study findings 

CEA of Breast Cancer Screening

An economic evaluation had 

been conducted to 

determine the cost of various 

breast cancer screening 

types in Malaysia.

Whether its worth for MOH 

to provide mammogram as a 

community screening for 

breast cancer.

Mammogram as a community breast cancer screening is not cost-

effective…

The  current  practice  of  CBE  followed  by  mammography  when 

abnormality  is  detected,  and  mammogram  of  women  with  risk  

factors  are cost-effective according to the threshold set by MAHTA 

(1 GDP per capita)

Recommendation: efforts should be  focused  on  improving  the  

participation  rate  for  CBE  and  increasing  the  budget allocation 

for mammogram for the current BC screening program.



Thank you
maznahd@ummc.edu.my
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