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1. Introduction 

To plan effectively, policy makers need to know how the need for long term care 
(LTC) services is likely to change in coming years.  

The proportion and number of older people is increasing rapidly in countries of the 
Asia and Pacific regions. This population ageing results from earlier reductions in fertility 
rates, and reductions in infant, child and adult mortality rates with resulting overall 
increases in life expectancies. Older people make significant contributions to their families, 
communities and to the national economy.  

Countries of the Asia and Pacific regions tend to have strong traditions of filial piety 
and reciprocal obligations. Most older people who need care and assistance with the 
activities of daily life are cared for by family members, or other ‘informal’ caregivers. 
However, the ability of families to provide practical care to older family members is 
diminishing because of smaller families, more women joining the paid workforce, changing 
living arrangements, migration of adult children to cities or overseas, as well as changing 
attitudes and expectations. 
 

Because of these changes it is 
important to develop or strengthen 
equitable LTC systems to ensure that the 
rights of all older people that need help, 
and their families, are met through 
appropriate care and support services. 1 
Ideally, these enable older people to ‘age 
in place’, either at home or in their own 
community. Planning these services 
needs to be informed by projections of 
LTC needs which can also inform policy 
makers on the need to invest in 
developing and financing LTC systems.  
 

In recent years there have been an 
increasing number of reports of studies 
that aim to model future need for LTC 
services. The outcomes of modeling 
studies can help to inform advocacy, 
policy development, planning of service 
provision, rational allocation of resources 
and to evaluate the impacts of new or 
changed policies. There are many factors 
that influence future need for care. 
Modeling studies can help to identify their 
relative importance. Models can be 
regularly updated using the latest 
evidence. It is possible to test models by 
comparing past projected values produced 
by the model against observed data for 
the same time period.  

 

1  A.M. Pot, A.M. Briggs, and J.R. Beard. 2018. The sustainable development agenda needs to include long-
term care. Journal of the American Medical Directors Association. 19 (9). Pp. 725-727. 

Box 1: What is Long-Term Care? 

 
The 2015 WHO World Report on Ageing 
and Health defines LTC as: “the activities 
undertaken by others to ensure that people 
with or at risk of a significant ongoing loss 
of intrinsic capacity can maintain a level of 
functional ability consistent with their basic 
rights, fundamental freedoms and human 
dignity.”  ‘Intrinsic capacity’ means ‘the 
composite of all the physical and mental 
capacities of an individual’. Capacities may 
be lost gradually or suddenly, some 
functions may recover, and it is often 
possible to slow deterioration. ‘Functional 
ability’ is made up of the intrinsic capacity 
of the individual, environmental 
characteristics, and interactions between 
the individual and these characteristics. 
Long-term care can be provided in a range 
of settings, including people’s homes 
(homecare), in the community in venues 
such as day care centers and community 
centers (community care) and in residential 
settings such as nursing homes, or care 
homes. LTC is delivered by a range of 
people including family members, a wide 
spectrum of health and care workers and 
social workers and by a range of public, 
private and voluntary organizations.  
 
Long-term care systems are systems to 
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The aim of this paper is to increase the understanding of policy makers and those 

planning modelling studies about the potential of projecting future need, demand and costs 
of LTC services. We review modeling studies and discuss their conclusions and relevance 
to LMICs, which differ in important ways from high income countries (HICs) in relation to 
the variables, culture and context that influence current and future LTC needs. We discuss 
the many challenges in projecting need for LTC services. We hope this will help policy 
makers to be able to interpret the results of these studies and to encourage the 
development of appropriate statistical models for these settings.  
 

Modeling future need for LTC is complicated. In the first section we provide 
background information and discussion to help in understanding modelling. We use a 
simple example to show how statistical projection models work. We identify and discuss 
the many factors that influence need for LTC services and discuss concepts and definitions 
that are relevant to be able to appraise and interpret the findings from forecasting models. 
We also identify national, regional and international organizations that contribute to 
approaches to modelling LTC need, demand and expenditure, or to developing and 
collating national statistics needed in modelling. A range of statistical approaches has been 
developed with advances in computing and greater availability of data. Increasingly, 
different modeling approaches are designed to work together. However, a detailed 
description of statistical methods is beyond the scope of this paper.  
 

In the second section we review and discuss the aims, methods and key findings of 
published studies that aimed to predict LTC need. In 2015 Worrall and Chaussalet 
published a review that provides a useful guide to methods used to forecast need and 
demand for LTC services from 2005 to 20122, so we searched for and reviewed studies 
published since then.  
 

Finally, we discuss conclusions and make recommendations related to modeling 
LTC need for LMICs in the Asia and Pacific regions. 

 
 

2. Understanding modeling to project future long term care needs 

2.1.  What is ‘modeling’? 

 
The word ‘model’ originally meant to make an imitation of something. A computer 

model aims to imitate, or represent, as closely as possible what happens in real life, using 
survey data to make predictions about the future. Table 1 presents a simple modeling 
exercise for an imaginary country to illustrate the idea of modelling. 
 

This exercise shows, in an overly simplified way, using only age, sex and 
population size, how existing and projected population and disability data can be used to 
make projections of the numbers and proportions of older people that will need care 
services in future years. This simple example can also be helpful in thinking through the 
variables and assumptions that need to be considered in making forecasts.  
 

The model makes projections for each decade up to 2050. The first row in the table 
has estimates for growth of the total population through to 2050. Most countries will have 
population data from the national census (usually conducted every 10 years), and from 

 

2  P. Worrall and T.J. Chaussalet. 2015. A Structured Review Of Long-Term Care Demand Modelling. Health 
Care Management Science. 18. pp.173–194. doi 10.1007/s10729-014-9299-6 
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demographers’ projections. The census will also provide estimates for the numbers of the 
older population in the age groups: 60 – 69 years; 70 – 79 years; and 80 years and older. 
This is important because the risk of disability and illness requiring care increases greatly 
in the oldest age group.3  
 

For this example, model, we have assumed moderate or severe difficulties with at 
least one ADL by about 8% of those in the 60-69 age group; 20% of those aged 70-79 
years, and 60% of those over 80 years.4 In reality, these assumptions would be based on 
the results of a nationally representative survey such as a longitudinal survey on ageing 
and health or a national survey on older persons. This simple model further assumes that 
the rate of need for LTC services will remain constant in future decades, while in reality 
there may be changes in rates of disability in future older populations based on factors 
including improved healthcare, nutrition and education over the life course or increased 
urbanization and associated trends including overweight and obesity, alcohol and tobacco 
consumption, and reduced exercise. It is also possible to make projections assuming either 
that, as life expectancy increases, older people on average will have more years free of 
disability, or that they will have more years lived with disability. In this example, ‘Long term 
care’ and ‘Need for care’ are not defined, and the model does not allow for transitions 
between different states of need for care. The model does not take into account many of 
the underlying factors that might influence future need, demand and expenditure (Figure 
1).  
 
Table 1: Example of a simple model projecting need for LTC in an imaginary country 

 
Variables Year 

2010 2020 2030 2040 2050 
Population (000,000) 20 21.5 23 23.5 24 
% [number] popn 
60 – 69 years 

6.8 
[1,360,000] 

8.1 
[1,741,500] 

10.1 
[2,323,000] 

10.5 
[2,467,500] 

11.2 
[2,688,000] 

Number of people 60-
69 years in need of 
LTC (2%) 

 
27,200 

 
34,830 

 
46,460 

 
49,350 

 
53,760 

% [number] popn 
70 -79 years 

3.3 
[660,000] 

4.6 
[989,000] 

6.7 
[1,541,000] 

7.5 
[1,762,500] 

8.9 
[2,136,000] 

Number of people 70-
79 years in need of 
LTC (8%) 

 
52,800 

 
79,120 

 
123,280 

 
141,000 

 
170,880 

% [number] popn 
 80+ years 

1.2 
[240,000] 

1.6 
[344,000] 

2.5 
[575,000] 

3.6 
[846,000] 

5.1 
[1,224,000] 

Number of people 
80+ in need of LTC 
(20%) 

 
48,000 

 
68,800 

 
115,000 

 
169,200 

 
244,800 

Total number of 
elders in need of LTC  
 (% of all elders 60+ 

128,000 
(5.7%) 

182,750 
(5.9%) 

284,740 
(6.4%) 

359,550 
(7.1%) 

469,440 
(7.8%) 

 

 

3    World Health Organization. 2015. World report on ageing and health. Geneva: World Health Organization; 
Lagergren M, Kurube N and Saito Y. 2018. Future Costs of Long-term Care in Japan and Sweden. 
International Journal of Health Services. 48(1):128-147. doi: 10.1177/0020731417727450; Kingston A, 
Comas-Herrera A, Jagger C. 2018. Forecasting the Care Needs Of The Older Population In England Over 
The Next 20 Years: Estimates From The Population Ageing And Care Simulation (PACsim) Modelling 
Study. Lancet Public Health. 3 (9). e447-e455. doi: 10.1016/S2468-2667(18)30118-X. 

4    These percentages chosen are a rough estimate, not based on an actual country. They are not intended to 
be prescriptive or predictive but to allow a simple discussion on modelling. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Kingston%20A%5BAuthor%5D&cauthor=true&cauthor_uid=30174210
https://www.ncbi.nlm.nih.gov/pubmed/?term=Comas-Herrera%20A%5BAuthor%5D&cauthor=true&cauthor_uid=30174210
https://www.ncbi.nlm.nih.gov/pubmed/?term=Jagger%20C%5BAuthor%5D&cauthor=true&cauthor_uid=30174210
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This simple model illustrates that, even if the proportion of elders in each age group 

that need care does not increase, the proportion of all elders requiring care will increase. 
This is because the proportion of the population aged 80 years or older is increasing more 
rapidly than the proportion of younger elders, and the likelihood of needing care increases 
among those older than 80 years.  When the only information a country has is based on 
disability questions in a census or intercensal survey and population projections, even a 
simple modelling of LTC needs can show that this is an important issue to consider given 
ageing populations. 
 

2.2 Influences on need and demand for long term care services for elders 

 
In the sample model presented above, only three factors are considered: age, size of 
population and percentage of population with need for LTC. In reality, a large number of 
factors influence the need and demand for LTC (Figure 1). These are often difficult to 
measure and also often change over time. Each of the influencing factors is influenced by 
other factors, and there are sometimes interactions between them. Past trends can be 
taken into account and might persist in future years. However, it is important to take into 
account that unexpected events, positive or negative, may occur that will change the 
drivers of need and therefore projected LTC need. Policy interventions may also influence 
both prevalence of disability and the need for care.  
 

Figure 1: Influences on need and demand for long term care services for elders 

 
 

Other factors that influence need and demand for LTC services include older 
people’s housing, living arrangements, proximity to family members, their physical 
environment, urban or rural setting, as well as socio-economic, cultural, educational, and 
religious factors. The relevance of survey data about living arrangements can be difficult to 
determine. For example, elders recorded as living alone may have supportive family 
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members living nearby, while elders living with family may not receive the level of care that 
they need.  
 

Demand for LTC services also depends on older people and their family members 
knowing that services are available and how they can access them. It will also depend on 
the costs, affordability and acceptability of services to the older person or their family.5  
 

Lack of data sometimes determines which potential drivers of need for care are 
included in a model. Forecasts cannot anticipate all future drivers of health change. For 
example, it is not possible to predict the impact of future technological innovations.6 This 
inevitably introduces uncertainty to the estimates that models generate. It is important 
when presenting the findings of a model to clearly describe the methods used and their 
limitations, the assumptions made, and the parameters, or influencing factors that were 
included, as well as details of different scenarios when specific parameters are varied. 
 

Researchers try to strike a balance between too simple a model that takes too few 
of these influencing factors into account, and a model that becomes too complicated with 
too much information, especially when several different scenarios are tested. Zeng et al 
appropriately warn that “Such simulations are useful for the academic and policy analysis 
to answer the ‘what, if’ questions about effects of changes in demographics and disability 
status transition rates on the future general trends and patterns of elderly disability, home-
based care needs and costs for disabled elders in China, but they cannot be considered to 
be accurate forecasts.”7 
 

2.3.  Concepts and definitions 

 
In this section we discuss the concepts and definitions that are important to understand 

when planning or reviewing a modelling study.  We discuss: 

• the different purposes of modelling at national and local levels 

• how demographers make projections about future population size and structure, 
and the factors that influence this 

• how need for care has been defined and measured 

• the meaning of ‘demand’ 
• how an individual’s care needs may change over time and whether disability rates 

in old age are likely to decrease in future decades 

• policy issues such as the age groups covered, and how ‘older people’ is defined  

• how different types of care settings and providers have different implications for 
projecting demand and costs of LTC services.  

Purposes of modeling at regional, national and local levels  

 
At national or international level modeling enables policy development, advocacy 

for resource allocation, understanding of factors that influence need and demand, and 
monitoring of the impacts of new or changed policies.  
 

 

5  K. Wattamwar, JZ. Qian, J. Otter, et al. 2017. Increases in the Rate of Age-Related Hearing Loss in the 
Older Old. JAMA Otolaryngology–Head & Neck Surgery. 143 (1). pp. 41-45 DOI: 
10.1001/jamaoto.2016.2661 

6  L. Evangelista, S.R. Steinhubl, and E.J. Topol. 2019. Digital Health Care For Older Adults. The Lancet. 393 
(10180):1493. doi.org/10.1016/S0140-6736(19)30800-1 

7    Y. Zeng, H. Chen, Z. Wang, and K.C. Land. 2015. Implications Of Changes In Households And Living 
Arrangements For Future Home-Based Care Needs And Costs For Disabled Elders In China. Journal of 
Aging and Health. 27 (3). pp. 519–550. 
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At local level modeling can provide relatively accurate short-term predictions that 
enable detailed planning of service provision and local budgets, based on local data and 
social trends. This does not require a long forecasting time horizon, reducing the 
uncertainty introduced by changes in the influences on need for LTC.  
 

Modeling at national or regional level has mostly had a time horizon of two decades 
or more.2 Not surprisingly, most published modeling studies have been at national or 
regional level. In their 2015 review, Worrall and Chaussalet refer to national or regional 
models as ‘long-term policy models’ and models used at local level as ‘short-term 
operational models’ (STOM).2 They note that one challenge in developing STOM is that 
data at the local level often lacks sufficient quality, detail and volume to be able to generate 
reliable projections of future care needs.  
 

Projections of population size  

 
The validity of LTC projections depends greatly on the accuracy of demographers’ 

overall population projections. It would be surprising if they were correct. Population size, 
at national level, depends on trends in fertility rates, which can be hard to predict8, changes 
in life expectancy, which are also hard to predict9, and on emigration and immigration. 
There are also likely to be major population movements in response to disasters, war, sea 
rise and desertification from climate change.10  
 

Globally, life expectancy has been increasing for many years. Foreman et al 
recently projected life expectancy for 195 countries and territories.9 They estimated a 4·4-
year increase in life expectancy from 2016 to 2040.  

Need for care 

Definition of need for care 

  
There has long been a lack of clarity about the terms ‘need’ and ‘demand’ as used 

by health economists and public health policy makers11, and definitions of ‘long term care’ 
have varied in different countries and at different times. In this report we define ‘need’ for 
LTC services using the WHO definition: “That quantity of LTC services which a review of 
evidence suggests should be available over a relevant time period to ensure that older 
people with or at risk of a significant ongoing loss of intrinsic capacity can maintain a level 
of functional ability consistent with their basic rights, fundamental freedoms and human 
dignity.”3 This is a broad definition that includes the concept of preventing need for LTC 
and emphasizes rights. In their 2015 review, Worral and Chaussalet defined LTC as: “The 
health and social support services provided to those with chronic illness, physical or mental 
disability to help them both obtain and maintain an optimal level of functioning.”  Kane et al 
describe LTC as informal, or unpaid, support and care from family and/or friends; paid care 
including personal care, meals, homemaking, and custodial/home care services; 
supportive services in residential care settings such as nursing homes or assisted living; 

 

8   L. Dissanayake, and M. Weeratunga. 2017. Population Projections. UNFPA. 
9     K J. Foreman, N. Marquez, A. Dolgert, K. Fukutaki, N. Fullman, M. McGaughey. et al. 2018. Forecasting 

Life Expectancy, Years Of Life Lost, And All-Cause And Cause-Specific Mortality For 250 Causes Of Death: 
Reference And Alternative Scenarios For 2016-40 For 195 Countries And Territories. The Lancet. 392 
(10159). pp. 2052-2090. doi: 10.1016/S0140-6736(18)31694-5.  

10   T. Liu, Z. Ren, Y. Zhang, B. Feng, H. Lin, J. Xiao, et al. 2019. Modification Effects of Population Expansion, 
Ageing, and Adaptation on Heat-Related Mortality Risks Under Different Climate Change Scenarios in 
Guangzhou, China. Int J Environ Res Public Health. 16 (3). pp. E376. doi: 10.3390/ijerph16030376. 

11  J.R. Jeffers, M.F. Bognanno, and J.C. Bartlett. 1971. On The Demand Versus Need For Medical Services 
And The Concept Of "Shortage". American Journal of Public Health. 61(1) pp. 46-63.  
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and assistive technologies/devices and environmental adaptations.12 Gauler argues that 
LTC ‘is more accurately conceptualized as an interaction between services received and 
environments that may change dynamically over time.’13 
 
Measuring need for care 
 

Researchers use a variety of ways to measure need for care. This can make it 
difficult to compare their findings. The most commonly used is to ask about ability to 
perform activities of daily living (ADLs), such as moving from bed to chair, washing, 
grooming and going to the toilet. A question about mobility (usually ability to walk) is often 
included.14  Some also include questions about cognitive impairment and the ability to 
communicate with others.15 More complex activities that a person needs to be able to 
perform to be self-reliant at home and in the community are called instrumental activities of 
daily living (IADLs), such as shopping, preparing meals, housework, and managing money. 
IADL activities may need to vary to be appropriate in particular settings.  
 

There are two comprehensive assessment scales for ADLs that have been used by 
researchers for many decades, the Katz ADL16 and the Barthel Index.17 The reliability and 
internal consistency of the Barthel Index was established in 1988, with reasonable 
agreement between different ways of administering the scale, from self-report to clinical 
observation.18 For each activity the person is usually asked whether they find it somewhat 
difficult, very difficult, or are unable to perform the activity. The Katz scale is a dichotomous 
rating (dependent / independent) for six activities which the older person demonstrates, 
and dependence is categorized by the amount of assistance needed to complete the task. 
 
 
 
 
 
 
 

 

12  R. L. Kane, R. Priester, and A. Totten. 2005. Meeting The Challenge Of Chronic Illness. Baltimore, MD: 
Johns Hopkins University Press.  

13  J.E. Gaugler. 2014. Long-Term Care: Multiple Methods And Multiple Perspectives. Journal of Applied 
Gerontology. 33 (6) pp. 651-4. doi: 10.1177/0733464814544088.  

14  M.P. Lawton. 1971 The Functional Assessment Of Elderly People. Journal of the American Geriatrics 
Society. 19, 456–481. 

15   B. Nepal, L. Brown, S. Kelly, R. Percival, P. Anderson, R. Hancock, and G. Ranmuthugala. 2011. Projecting 
The Need For Formal And Informal Aged Care In Australia: A Dynamic Micro-Simulation Approach. 
National Centre for Social and Economic Modelling Working Paper Series 11/07, University of Canberra;  

 E. Leung. 2003. Projecting the Needs and Costs of Long Term Care in Australia. University of Melbourne. 
Research Paper Number 110. https://fbe.unimelb.edu.au/__data/assets/pdf_file/0005/2592050/110.pdf 

16   S. Katz, A.B. Ford, R.W. Moskowitz, B.A. Jackson, and M.W. Jaffe. 1963. Studies Of Illness In The Aged. 
The Index Of ADL: A Standardized Measure Of Biological And Psychosocial Function. Journal of the 
American Medical Association 185 pp. 914–919. 

17   F. Mahoney, and D. Barthel. 1965. Functional Evaluation: the Barthel Index. Maryland State Medical 
Journal 12 pp. 61–65. 

18    C. Collins, D. Wade, S. Davies, and V. Horne. 1988. The Barthel ADL Index: a Reliability Study. 
International Disability Studies 10 pp. 61–63. 
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Table 2: Comparison of content items in the Katz and Barthel daily living 
assessment instruments 

 
Area Katz ADL Barthel Index 
Eating/feeding X X 
Bathing X X 
Grooming/Hygiene  X 
Dressing X X 
Toileting X X 
Transfer X X 
Chair X X 
Walking   X 
Stairs   X 
Wheelchair  X 
Continence - bladder X X 
Continence - bowel X X 
Number of items 6 10 

Source: Hartigan I. 2007. A comparative review of the Katz ADL and the Barthel Index in assessing the 
activities of daily living of older people. International Journal of Older People Nursing. 2(3):204-212. 

 
 

Some classify disability as needing help with any one of the activities of daily 
living.7 Kingston et al have argued that when disability is assessed by the number of ADLs 
for which help is required, it is not obvious how this relates to care needs.19 Different 
researchers have categorized difficulties with ADLs and IADLs into different categories of 
dependency. For example, Lagergren et al used the following classification:  

• No or slight dependency: No ADL dependencies and able to walk outdoors  

• Moderate dependency: No ADL dependencies but unable to walk outdoors 

• Severe dependency: 1 to 3 ADL dependencies  

• Very severe dependency: 4 to 5 ADL dependencies.20 
 

In a Singapore model the researchers chose a cut-off between two and three ADL 
limitations because a government-sponsored LTC insurance scheme defined ‘severe 
disability’ as being unable to perform at least three of six activities of daily living. 21  
Sometimes researchers include ‘self-reported health’, however, Lagergren et al found that 
this predicted need for LTC less well than difficulties with ADLs.20  
 

Some UK surveys of need for care among older people have used a classification 
based on the time interval between necessary periods of help, which is based on self-
reported ADL ability, a timed ‘up and go’ test, standardised mini-mental state examination 
for cognitive ability, and assessment of urinary incontinence.22  
 

 

19  A. Kingston, P. Wohland, R. Wittenberg, L. Robinson, C. Brayne, Matthews F.E. et al.  
 2017. Is Late-Life Dependency Increasing Or Not? A Comparison Of The Cognitive Function And Ageing 

Studies (CFAS). The Lancet. 390 (10103). pp.1676–84. 
20   M. Lagergren, N. Kurube and Y. Saito. 2018. Future Costs of Long-term Care in Japan and Sweden. 

International Journal of Health Services. 48 (1). pp.128-147. doi: 10.1177/0020731417727450. 
21   J. Thompson, R. Malhotra, S. Love, T. Ostbye, A Chan, and D. Matchar. 2014. Projecting The Number Of 

Older Singaporeans With Activity Of Daily Living Limitations Requiring Human Assistance Through 2030. 
Annals of the Academy of Medicine, Singapore. 43 (1). pp. 51-6. 

22  C. Jagger. J.C.Collerton, K. Davies, A. Kingston, L.A. Robinson, M.P. Eccles , et al. 2011. Capability And 
Dependency In The Newcastle 85+ Cohort Study. Projections Of Future Care Needs. BMC Geriatrics. 11 
pp. 21. 
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Measurements of need for care have not generally included some conditions that 
could benefit from social interventions, such as loneliness, grief, mental health problems, 
addiction and poverty. 
 

Disability is determined both by a person’s characteristics (their intrinsic capacity) 
and by the environment they live in.23 The World Report on Ageing and Health makes the 
important point that distinguishing between trends in intrinsic capacity and environmental 
changes to better measure functional ability requires specific questions. Yet the 
instruments commonly used to measure disability generally do not make this distinction.3 

This means that modeling studies to project LTC need tend to use estimates of diminished 
intrinsic capacity rather than of diminished functional ability. It would be helpful if surveys 
that aim to gather data about the level of need for care, at both national and local level, 
include not only questions about ADLs, but also about the type and level of care currently 
received, and the environment. For example, in the Chinese Longitudinal Healthy 
Longevity Survey, if a respondent reported needing help with an ADL, two further 
questions are asked: “How many hours (not-paid) in total did your spouse, children, 
grandchildren and their spouses, or others help you last week?” and “How much is the total 
direct cost in cash paid for caregiving last week?”7  

Many national census questionnaires include questions about disability. However, 
disability prevalence based on census data often differs considerably from rates based on 
national surveys, because of different definitions, question wording, and methods.24  

Methodological difficulties in studying disability and health conditions among older 
people can result in bias affecting the validity of study results:  

• Selection bias can occur because the population registers from which random 
samples are often drawn may be less likely to include bed bound or homeless older 
people. Data collection through home visits might miss those older people out at 
work, who are relatively healthy and fit. On the other hand, when elders come to a 
central point to be interviewed those who are bed or house bound due to disability 
will be missed. Older people with cognitive impairment or speech difficulties after 
stroke are often excluded from studies.  

• Information bias can occur when questions are not well understood by those with 
cognitive impairment, or as a result of low literacy. Questions about sensitive 
conditions, such as incontinence or memory loss, may be avoided or not answered 
accurately. Scales validated from Western countries or for different age groups may 
be understood differently or be inappropriate. Translations of validated scales may 
also cause problems.  

 

23   International Classification Of Functioning, Disability And Health. 2001. Geneva: World Health Organization. 
24   S. Mitra and U. Sambamoorthi. 2006. Disability Estimates in India: What the Census and NSS Tell Us. 

Economic and Political Weekly. 41 (38) pp.4022-4026; UNESCAP. 2016. Long-Term Care Of Older 
Persons In Sri Lanka. Bangkok. Available at: http://www.unescap.org/resources/long-term-care-older-
persons-sri-lanka; M.C. Parmar, and N. Saikia. 2018. Chronic Morbidity and Reported Disability among 
Older Persons from the India Human Development Survey. BMC Geriatrics. 18 (1) pp.299. DOI: 
10.1186/s12877-018-0979-9. 

http://www.unescap.org/resources/long-term-care-older-persons-sri-lanka
http://www.unescap.org/resources/long-term-care-older-persons-sri-lanka
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• Respondent bias can occur when, for example, disease diagnoses are based on 
self-report, or if study participants believe they may receive benefits or services if 
they have a disability.  

 
Transitions between different states of need for care 
 

Older people’s need for assistance and care can change. For example, a fit and 
independent older person might experience a stroke with severe disability requiring a high 
level of care. They may subsequently recover with rehabilitation and spend time at a lower 
level of need for care. They may eventually become fully independent for some years 
before becoming frail and needing some assistance with IADLs. The range of possible 
transitions is shown in Figure 2. Longitudinal surveys with regular waves of data collection 
that include questions about ability to perform ADLs can provide data about the frequency 
of transitions between different states of need for care. Different pathways of these 
disability transitions can be taken into account through a statistical technique, Markov 
modeling, which uses a probability for each of the possible transitions.   

 
Figure 2: Pathways of disability transitions in the Markov model. 

 

 
 
Source: Hu B. 2019. Projecting future demand for informal care among older people in China: the road towards 
a sustainable long-term care system. Health Economics, Policy and Law. 14 (1). pp. 61-81. doi: 
10.1017/S1744133118000221. 
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Demand in relation to long term care services 

 
The LTC services that older people and their caregivers want to access may differ 

from those that assessment of the evidence suggests they need. ‘Demand’ is an economic 
concept meaning a person’s desire, ability and willingness to use, or to pay for, a product 
or service. Most of the models used in HICs take demand into account, in addition to need, 
for example they may extrapolate trends in current use of home visits by caregivers or 
residential care. In many LMICs in the region formal LTC services are not yet widely 
available, so this approach is not possible. The few modeling studies from LMICs have 
considered need rather than demand or current receipt of formal LTC services.  
 

Wittenberg et al, in an early study projecting financing needs for LTC, discuss 
demand for LTC and the relationship with supply of services.25 They pointed out that it is 
not realistic to study the future demand for formal care without considering the future 
supply of informal care by family members, neighbours and friends, or domestic workers.  
 

It is also worth noting that the language used in reports of models from countries 
with LTC systems with predominantly private service providers, where most older people or 
their families pay for services, use terms such as ‘consumer’, ‘LTC market, ‘choice’ and 
‘purchase’. The concept of ‘supply driven demand’ may also influence the number and mix 
of services provided to dependent older people. Self-interest on the part of doctors, LTC 
managers, or formal LTC providers might result in older people receiving a less than 
optimal mix of LTC services, or services that they do not need. 
 

Demand for privately provided LTC services depends on ability to pay. There is a 
complicated relationship between disability and poverty, which is different in LMICs and 
HICs.26 Poverty may increase the risk of disability, and disability often reduces the ability to 
gain an income. In their review Banks et al found that the association between poverty and 
disability was slightly less strong among older people than those of working age, perhaps 
because older people have had time to gain assets during their lifetime.26 It is also possible 
that because of higher premature mortality, poorer people who survive into old age may be 
more likely to be healthy than richer people of the same age.   

Compression or expansion of morbidity 

 
We do not yet know whether the percentage of older people needing care will 

increase or decrease in future decades. The idea that with longer lives disability and poor 
health will be delayed and compressed into a shorter period at the end of life is referred to 
as the ‘healthy ageing hypothesis’ or ‘compression of morbidity’.27 New technologies and 
the activities of transnational corporations have increased risk factors, such as obesity and 
lack of exercise, that may result in an overall increase in the number of years lived in poor 
health and physical dependency.28  On the other hand, healthy public policy and health 

 

25  R. Wittenberg et al. 1998. Demand For Long-Term Care: Projections Of Long-Term Care Finance For 
Elderly People. PSSRU, London School of Economics. https://www.pssru.ac.uk/pub/ltcrep98.pdf  

26   L.M. Banks, H. Kuper and S. Polack. 2017. Poverty And Disability In Low- And Middle-Income Countries: A 
Systematic Review. PLoS ONE 12 (12) e0189996. https://doi.org/10.1371/journal.pone.0189996 

27  J.F. Fries. 2005. The Compression of Morbidity. Milbank Q. 83 (4). pp. 801–823. doi: 10.1111/j.1468-
0009.2005.00401.x; E. M. Crimmins and H. Beltrán-Sánchez. 2011. Mortality And Morbidity Trends: Is 
There Compression Of Morbidity? J Gerontol B Psychol Sci Soc Sci. 66 (1). pp. 75–86.doi: 
http://dx.doi.org/10.1093/geronb/gbq088 PMID: 21135070 

28  R. Moodie et al. 2013. The Lancet NCD Action Group. Profits And Pandemics: Prevention Of Harmful 
Effects Of Tobacco, Alcohol, And Ultra-Processed Food And Drink Industries. The Lancet. 381 (9867) pp. 
670-9. doi: 10.1016/S0140-6736(12)62089-3; H. Beltrán-Sánchez, M.P. Jiménez and S.V. Subramanian. 

https://doi.org/10.1371/journal.pone.0189996
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promotion efforts throughout the life course may reduce exposure to risk factors. Future 
morbidity and disability rates in old age will be influenced by cohort effects from exposure 
to occupational and environmental hazards, past and current quality, and coverage of 
health care services, including improved detection and management of chronic conditions, 
availability of rehabilitation services, and the availability of assistive devices and 
equipment.  
 

Chatterji et. al. found that trends in patterns of difficulties in functioning vary across 
and within countries and noted the lack of longitudinal data from LMICs.29 Chang et al have 
recently analyzed Global Burden of Disease Study 2017 data in relation to ageing-related 
diseases. They found that, globally, age-standardized, age-related disease burden among 
adults has declined since 1990, but there are wide variations in the levels, trends, and 
onsets of age-related disease burden across countries.30 Socio-economic and educational 
status are important factors in the risk of functional limitation in old age; health inequalities 
increase with age.31 Women on average, have longer lives and are at greater risk of poor 
health in old age.32  

Age group of concern and definition of ‘older people’ 
 
Age groups covered   
 

Some studies that aim to make projections of need for LTC include estimates of 
people with disability in all age groups; others are interested specifically in older people. 
This does have implications for policy. Kane and Kane have pointed out that older people’s 
preferences in relation to LTC services are similar to those of younger people with 
disabilities for care and support.33 Yet often the LTC system for older people is separate to 
that for children and younger people with disability. There tends to be a greater focus on 
social and workforce participation for younger people with disabilities, and on protection 
and safety for older people.33 But it can be argued that participation is just as important to 
older people. Countries that are now developing LTC systems for older people for the first 
time need to decide to what extent the new system will be integrated with current care and 
support services for disabled children and adults.  
 
Definition of ‘older people’ 
 

There is no global standardised definition of ‘older person’. WHO uses ’60 years or 
older’; some countries and agencies use a chronological age definition ‘65 years or older’; 
some modeling studies have included all those 50 years or older. In some settings older 
people may not know their date of birth and have no record. This is likely to be less of a 

 

2016. Assessing Morbidity Compression In Two Cohorts From The Health And Retirement Study. Journal 
of Epidemiology and Community Health. 70 (10).pp. 1011-6. doi: 10.1136/jech-2015-206722.  

29   S. Chatterji, J. Byles, D. Cutler, T. Seeman, and E. Verdes. 2015. Health, Functioning, And Disability In 
Older Adults - Present Status And Future Implications. The Lancet. 385 (9967). pp. 563–575. 

30   A.Y.Chang, V.F. Skirbekk, S. Tyrovolas, N.J. Kassebaum, and J.L. Dieleman. 2019. Measuring population 
ageing: an analysis of the Global Burden of Disease Study 2017. Lancet Public Health 4: e159–67. 

31   J.S. House, P.M. Lantz and P. Herd. 2005 Continuity And Change In The Social Stratification Of Aging And 
Health Over The Life Course: Evidence From A Nationally Representative Longitudinal Study From 1986 
To 2001/2002 (Americans' Changing Lives Study). J Gerontol B Psychol Sci Soc Sci. 60 Spec No 2:15-26; 
E. Loichinger and W. Pothisiri. 2018. Health Prospects Of Older Persons In Thailand: The Role Of 
Education. Asian Population Studies.14 (3). pp. 310-329, DOI: 10.1080/17441730.2018.1532140 

32  W.R. Holmes. 2017. Gender dimensions of population ageing: Rights and roles. Asia-Pacific Population 
Journal. 32 (1). pp. 7-50; A. Kingston, P. Wohland, R. Wittenberg, L. Robinson, C. Brayne, Matthews F.E. 
et al. 2017. Is Late-Life Dependency Increasing Or Not? A Comparison Of The Cognitive Function And 
Ageing Studies (CFAS). The Lancet. 390 (10103). pp.1676–84. 

33  R.L. Kane and R.A. Kane. 2001. What Older People Want From Long-Term Care, And How They Can Get 
It. Health Affairs. 20 (6).  https://doi.org/10.1377/hlthaff.20.6.114   

https://doi.org/10.1080/17441730.2018.1532140
https://doi.org/10.1377/hlthaff.20.6.114
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problem for future cohorts of older people. It is important to note which definition of older 
people is used when considering projected numbers likely to need LTC services. The 
difference between 60 years and 65 years makes a large difference to the numbers, even 
though a much smaller percentage of those aged 60 to 65 years will be care-dependent, 
compared to the ‘oldest old’ age group.  
 

The ‘oldest old’ age group (usually defined as 75+ years, or 80+ years) has the 
highest proportion of elders who need care. This age group is also the age group that is 
growing most rapidly. In countries that are further advanced in population ageing it makes 
sense to disaggregate the ‘oldest old’ age group further to 80-89 years and 90+ years.  

Care settings and providers 

 
Most LTC is provided at home by family members or through home visits by formal 

or informal carers. LTC services are also often received in community settings, such as 
community health centres, day care centres, older people’s associations, or at temples, 
mosques, or churches. Governments in OECD countries have been promoting home and 
community based care as a less costly option than residential care, and one preferred by 
older people.34 Leung highlighted that identifying costs for modeling in relation to home and 
community services is difficult because fees are not standardized and services may be 
used intermittently.35 Attendance at a day care centre, or older people’s association, does 
not imply that an older person requires care, so attendance numbers would not be useful 
for estimating LTC need, demand or costs for modeling purposes.      
 

There are different types of institutional care for different levels of need, from 
retirement communities to assisted living facilities, nursing homes with skilled care, and 
long term stay hospitals. The many different names for institutions that provide care, such 
as ‘residential care’, ‘nursing home’, and ‘aged care home’, can cause confusion. It is 
important to note, in relation to modeling demand for care, that the needs of residents may 
not fit with the type or level of residential care. For example, not all residents in institutional 
care require assistance with ADLs or nursing care. 36  Some may be living in a care 
institution because they are poor and have nowhere else to live. On the other hand, 
institutions intended to provide a home for independent but homeless older people will 
usually have residents who have developed various levels of dependency over the years 
that they have lived there. Older people may also be temporary residents in residential 
care, for example for convalescence, rehabilitation, or respite for family caregivers. This 
can make it difficult to use ‘residence in an institution’ as a proxy for level of need for care. 
In regional LMICs there are usually few LTC institutions, and major differences between 
those operated by the private, public and not-for-profit sectors. When including institutional 
care in a model to project LTC expenditure it is important to study and describe the types 
of institution in a country, the dependency level of the residents, the hours of care required, 
and costs. Srithamrongsawat et al provide a useful example.36  
 
LTC may be provided by: 

• family members  

• neighbours and friends  

 

34  B. Rechel, E. Grundy, J.M. Robine, J. Cylus, J.P. Mackenbach, C. Knai, M. McKee. 2013. Ageing in the 
European Union. The Lancet. 381. pp.1312–1322. 

35  E. Leung. 2003. Projecting the Needs and Costs of Long Term Care in Australia. University of Melbourne. 
Research Paper Number 110. 

36  S. Srithamrongsawat, K. Bundhamcharoen, S. Sasat, P. Odton, and S. Ratkjaroenkhajorn. Projection Of 
Demand And Expenditure For Institutional Long Term Care In Thailand. Health Insurance Systems 
Research Office. 2008. Available from: 
https://www.academia.edu/1351987/Projection_of_demand_and_expenditure_for_institutional_long_term_c
are_in_Thailand 
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• domestic workers 

• informal volunteers 

• managed volunteers, government organizations  

• not-for-profit organizations and  

• private sector organizations, including small and micro enterprises (which might be 
sub-contracted by government).  

 
The first four groups are often categorized in models as ‘informal care’ and the latter 

three as ‘formal care’. Some modelers distinguish between paid and unpaid care, or 
between trained and untrained caregivers. Because the word ‘informal’ has several 
meanings in English, such as ‘casual’ and ‘relaxed’, and, in economic terms, ‘self-
employed’ and ‘unofficial’, it can be a confusing term. It can have negative connotations.37 
Informal care may be defined as ‘unpaid care provided by family, friends and volunteers 
based on a complex social relationship between the carer and the supported person.’38 
Some define carers who receive less than market wage as informal carers. The OECD 
Economic Department defines formal care as provided by care assistants who have some 
form of employment contract.39 They note that an informal caregiver may receive social 
transfers conditional on their provision of care and possibly some informal payment from 
the person receiving care. Many domestic workers take on care roles for older employers; 
it is not clear whether they fit within the OECD definition.40 In Thailand, domestic workers 
may attend a short course in providing care for older people.41  
 

Many older people in need of care are looked after through a combination of informal 
and formal care. In countries currently developing LTC systems the number of trained 
caregivers is increasing; it may be difficult to obtain an estimate for modelling purposes of 
the proportion of trained care that might be available in future.   
 

Informal care had been given relatively little recognition, discussion or analysis.42 In 
2018 the International Labour Office published a useful report, which draws on data from 
over 90 countries to analyze the ways in which unpaid care work is organized, the extent 
and quality of care jobs and their impact on the well-being of individuals and society.43 The 
report highlights persistent gender inequalities linked with care work in households and the 
labor market. 
 
 
 

 

37   C.K.Y.Lai. 2003. Formal Caregivers, Informal Caregivers, And Carers. Reflections on Nursing Leadership. 
39 (3). https://www.reflectionsonnursingleadership.org/features/more-features/Vol39_3_formal-caregivers-
informal-caregivers-and-carers 

38   Connecting the Dots: Formal and informal care. 2014. Background Paper. Senior Government Officials 
Meeting. Hyderabad International Federation on Ageing. 10 June 2014. 

39   C. De la Maisonneuve, and J.O. Martins. 2013. A Projection Method for Public Health and Long-Term Care 
Expenditures. OECD Economics Department Working Papers, No. 1048, OECD Publishing. 
http://dx.doi.org/10.1787/5k44v53w5w47-en 

40  W.J. Tam, G.C. Koh, H. Legido-Quigley, N.H.L. Ha, P.L.K.Yap. 2018. "I Can't Do This Alone": A Study On 
Foreign Domestic Workers Providing Long-Term Care For Frail Seniors At Home. International 
Psychogeriatrics. 30 (9).pp.1269-1277. doi: 10.1017/S1041610217002459.  

41   S. Yasri and V. Wiwanitkit. 2018. Foreign Domestic Workers Providing Long-Term Care For Frail Seniors At 
Home. International Psychogeriatrics. 30 (10).pp.1567. doi: 10.1017/S1041610218000078.  

42   R. Percival and S. Kelly. 2004. Who's Going to Care? Informal Care and an Ageing Population, Canberra, A 
report prepared for Carers Australia by NATSEM, University of Canberra. 

43   L. Addati, U. Cattaneo, V. Esquivel, and I. Valarino. Care Work And Care Jobs For The Future Of Decent 
Work. International Labour Organization. 28 June 2018. Available at: 
https://www.ilo.org/global/publications/books/WCMS_633135/lang--en/index.htm 

https://www.reflectionsonnursingleadership.org/features/more-features/Vol39_3_formal-caregivers-informal-caregivers-and-carers
https://www.reflectionsonnursingleadership.org/features/more-features/Vol39_3_formal-caregivers-informal-caregivers-and-carers
https://www.reflectionsonnursingleadership.org/features/more-features/Vol39_3_formal-caregivers-informal-caregivers-and-carers
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2.4 Types of modeling methods 

 
The methods used to project estimates of future LTC need, demand and 

expenditure   have been evolving. Comas-Herrera et al and Wren et al provide useful 
discussions.44  
 

Micro-simulation models are based on representative samples, which are employed 
to simulate changes in individuals' disability status and LTC use. These models require 
regular surveys of the same large sample of individuals. Longitudinal surveys support 
dynamic micro-simulation, such as the Population Ageing and Care Simulation (PACSim) 
model45, while cross-sectional survey data can support static micro-simulation.  
 

Macro-simulation models group the population into sub-groups or cells. In a cell-
based model the unit of analysis is aggregates of individuals grouped by characteristics 
such as age and gender. The model developed by CPEC (formerly PSSRU) in the UK is 
an example.46 The model projects numbers of older people divided by sub-groups or cells, 
which are defined by age, gender, dependency, household type, housing tenure (a proxy 
for socio-economic group) and receipt of informal care. LTC demand is projected based on 
current patterns of use, with the probability of receiving health and social care attached to 
each cell. Cell-based, macro-simulation models can be more readily adapted to available 
data sources than micro-simulation models.  
 
Depending on their complexity, the data requirements for such models include:  

1) Population projections by age and gender 
2) Disability prevalence or trends by age and gender 
3) Disability projections by age and gender 
4) Utilization patterns of formal care by age, gender and disability status 
5) Utilization of informal care by age, gender and disability status 
6) Household composition projections by age and gender 
7) Receipt of informal care by household type  
8) Housing tenure/socio-economic status/income and assets.44 

 
Most LTC projection models have used ‘discrete time’ simulation modeling. The values 

of the variables occur as distinct, separate ‘points in time’, with time viewed as a discrete 
variable.  
 

A new approach to modeling life expectancy, mortality and causes of death 
incorporates exploring a range of alternative scenarios.9 ‘Scenario analysis’ provides 
information about the range of all possible outcomes of the model. Assumptions about the 
variables used in the model can be set to produce a ‘best-case scenario’ and a ‘worst-case 
scenario’.47 In sensitivity analysis, a subset of scenario analysis, the impact of modifying 
the value of a single variable on the final outcome of the model is assessed.   
 

 

44   M.A. Wren et al. 2012. Towards the Development of a Predictive Model of Long-Term Care Demand For 
Northern Ireland and the Republic of Ireland. Centre for Health Policy and Management, Trinity College 
Dublin. Available at www.medicine.tcd.ie/health_policy_management; Comas-Herrera A, Wittenberg R and 
Pickard L. 2003. Making projections of long-term care: examples and methodological issues. PSSRU 
Discussion paper. London School of Economics and Political Science and University of Kent, London, UK. 

45   A. Kingston, A. Comas-Herrera, C. Jagger. 2018. Forecasting The Care Needs Of The Older Population In 
England Over The Next 20 Years: Estimates From The Population Ageing and Care Simulation (PACSim) 
modelling study. Lancet Public Health. 3 (9) pp. e447-e455. doi: 10.1016/S2468-2667(18)30118-X. 

46   A. Comas-Herrera, R. Wittenberg and L. Pickard. 2003. Making Projections Of Long-Term Care: Examples 
And Methodological Issues. PSSRU Discussion paper. London School of Economics and Political Science 
and University of Kent, London, UK. 

47   R. Astolfi, L. Lorenzoni and J. Oderkirk. 2012. A Comparative Analysis Of Health Forecasting Methods. 
OECD Health Working Papers, No. 59, Paris: OECD Publishing. http://dx.doi.org/10.1787/5k912j389bf0-en 

http://www.medicine.tcd.ie/health_policy_management


 

 
19 

Most models make use of Sullivan’s method to calculate health expectancy. This is the 
number of remaining years, at a particular age, that an individual can expect to live in a 
healthy state. It is calculated by subtracting the probable duration of disability and inability 
to perform major activities from the life expectancy, based on data from population surveys 
and period life tables. The Sullivan health expectancy reflects the current health of a real 
population adjusted for mortality levels and independent of age structure. Sullivan’s index 
is also known as Disability Free Life Expectancy. 
 

2.5 Platforms for decision-support and population ageing-related data  

 
There are now several international platforms that can guide decisions about which 

modelling methods to use, and there are international and regional organisations that 
collate data relevant to modelling.  
 

Decision-support platforms aim to facilitate international comparability of 
expenditure forecast, through the standardisation of model structure, assumptions, and 
data; the ability to test and compare the potential results of policy reforms; and the ability to 
address emerging global issues related to international movement of older people, 
personnel, services and capital.47 
 

In 2012 the OECD Health Division published a comparative analysis of 25 models 
that were developed by, or used for, LTC policy analysis by OECD member countries and 
other international organizations.47

 The European Commission's Directorate-General for 
Economic and Financial Affairs has published the assumptions and methodologies they 
have used to make economic projections for the EU Member States to 2070.48  
 

Several HICs have established university centres that undertake regular modeling 
to produce projections to inform government policy with updated data. The UK Care Policy 
and Evaluation Centre (CPEC, formerly Personal Social Services Research Unit) of the 
London School of Economics and the University of Kent, prepares regular projections for 
the UK Department of Health and the Office for Budget Responsibility. They have many 
helpful reports on different aspects of modeling to project LTC needs. The Stockholm 
Gerontology Research Center and the Australian National Centre for Social and Economic 
Modelling are other examples.  
 

 

48  European Commission Directorate-General for Economic and Financial Affairs. The 2018 Ageing Report: 
Economic and Budgetary Projections for the EU Member States (2016-2070). Institutional Paper 079. 
https://ec.europa.eu/info/sites/info/files/economy-finance/ip079_en.pdf; Economic and Financial Affairs. 
2017. The 2018 Ageing Report: Underlying Assumptions and Projection Methodologies. Institutional Paper 
065. https://ec.europa.eu/info/publications/economy-finance/2018-ageing-report-underlying-assumptions-
and-projection-methodologies_en 

https://ec.europa.eu/info/sites/info/files/economy-finance/ip079_en.pdf
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CPEC has played an important role in developing unit costs for many aspects of 
LTC for policy-makers, providers and researchers. A ‘unit cost’ is the total expenditure 
incurred to produce one unit of output, for example, one hour of a nurse or 
physiotherapist’s time, the cost of a day care attendance, or a week in a residential care 
home. CPEC researchers source unit costs from routinely collected information and 
through research. For the past 25 years PSSRU at the University of Kent has produced a 
regular publication: ‘Unit Costs of Health and Social Care’, funded by the UK Department 
of Health and Social Care.49 It is also possible to download an excel database of the unit 
costs for all UK health and social care professionals from the PSSRU website. 
 

Several groups have been established to make recommendations about ageing-
related statistics. The Titchfield City Group on ageing and age disaggregated statistics is 
an international collaboration to improve measurement of older people, which was formally 
endorsed by the UN Statistical Commission in March 2018. The overall objective of the 
Titchfield Group is to develop standardized tools and methods for producing both data 
disaggregated by age and ageing-related data, and to encourage countries to do so, by 
playing a leading role in the development and communication of new standards and 
methodologies. They had their first official meeting in July 2018. 50  The Group is 
undertaking a five-year project to take stock of current data sources and will prepare 
guidance on projection approaches, which will enable global comparisons.51  
 

The United Nations Economic Commission for Europe (UNECE) has established a 
Task Force on Ageing-related Statistics, which has made recommendations for national 
statistical offices for improving the production of ageing-related statistics, from identification 
of concepts for measurement, to the communication of results.52 
 

The Gateway to Global Ageing Data (https://g2aging.org/) is a useful platform for 
population survey data on ageing around the world.  UN ESCAP publishes an annual 
Population Data Sheet with a range of key indicators on population dynamics, including 
population size and growth rates, fertility rate, life expectancy and age structure, at country, 
subregional and regional levels (https://www.unescap.org/resources/2018-escap-
population-data-sheet). 
 

The WHO developed the Study on Global AGEing and Adult Health (SAGE) to 
compile comprehensive longitudinal information on the health and well-being of adult 
populations and the ageing process. The core SAGE collects data on adults aged 18+ 
years, with an emphasis on populations aged 50+ years, from nationally representative 
samples in six countries: China, Ghana, India, Mexico, Russian Federation and South 
Africa.53 Since 2002 there have been three waves of data collection. The database is 
available to researchers at the WHO website.  
 

The Global Burden of Disease program has recently reported on their work on more 
standardised and replicable methods to improve the accuracy of population and fertility 
estimates. 54  They have also published data on disability-adjusted life-years for 359 

 

49   L.A. Curtis, and A. Burns. 2018. Unit Costs of Health and Social Care 2018. Project report. University of 
Kent. https://doi.org/10.22024/UniKent/01.02.70995 <https://doi.org/10.22024/UniKent 

50    First technical meeting of the Titchfield City Group on Ageing and Age-disaggregated Data. 2018.  
Government Statistical Service. https://gss.civilservice.gov.uk/events/first-official-meeting-of-the-titchfield-
city-group-on-ageing-and-age-disaggregated-data/#related-links 

51   S. Crofts. 2018. International Collaboration to improve measurement of older people: Introducing the 
Titchfield City Group on ageing and age disaggregated statistics. Office for National Statistics, UK.   

52   UNECE. 2016. Recommendations on Ageing-related Statistics, Task Force on Ageing-related Statistics. 
United Nations New York and Geneva. https://www.unece.org/stats/publications/ageing.html 

53    World Health Organization. Study on Global AGEing and Adult Health (SAGE) 
https://www.who.int/healthinfo/sage/en/ 

54   GBD 2017 Population and Fertility Collaborators. 2018. Population and fertility by age and sex for 195 

https://gss.civilservice.gov.uk/events/first-official-meeting-of-the-titchfield-city-group-on-ageing-and-age-disaggregated-data/#related-links
https://gss.civilservice.gov.uk/events/first-official-meeting-of-the-titchfield-city-group-on-ageing-and-age-disaggregated-data/#related-links
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diseases and injuries, and healthy life expectancy (HALE) for 195 countries and territories, 
from 1990–2017.55 New estimates will be published soon.  
 

It is important to be aware that some international data sources have limitations that 
can bias projections if used directly in models. The primary target of the WHO Global 
Monitoring Framework for Non-Communicable Diseases is a reduction of 25% in 
premature deaths (generally below 65 years in LMICs). This target results in structural 
ageism that is often unrecognized. For example, the WHO STEPwise Approach to 
Surveillance is a standardized method for collecting, analysing and disseminating data that 
has a recommended sample age range of 18 to 69 years56 , which excludes a large 
proportion of older people. HelpAge International has called on WHO and the Member 
States to remove upper age caps from data sources underpinning efforts to monitor UHC. 
The method used to determine the disability weightings used in calculations of healthy life 
expectancies by the Global Burden of Disease project has also been criticised.57 

 

3.  Review of modeling studies 

3.1 Review methods 

 
We searched Medline and Google Scholar for publications relevant to predicting 

LTC needs and expenditure among older people, worldwide. Search terms included: ‘older 
people’, ‘long term care’, ‘social care’, ‘disability’, ‘life expectancy’, ‘healthy life expectancy’, 
‘activities of daily living’, ‘dependency’, ‘simulation’, ‘modelling’, ‘long term care 
expenditure’, ‘forecasting dependency’, and ‘predicting needs’. In 2015 Worrall and 
Chaussalet published a review of LTC modeling studies, including papers published in 
English from 2005 to the end of 2011.2 We therefore searched for and reviewed LTC 
modeling studies published in English from January 2012 to February 2019.  

The titles and abstracts were reviewed to identify relevant articles, which were 
reviewed for eligibility for a qualitative synthesis. References of relevant articles were also 
reviewed to find further relevant articles. We also searched for grey literature, and 
reviewed modeling studies described in the Country Diagnostic Study reports, where 
sufficient information was available.   

The draft paper was sent to a panel of experts on ageing and LTC, with a question 
guide. The aim was not to achieve consensus, but rather to compile opinions and 
experience from a varied panel with relevant expertise. The paper was then modified in 
response to the panel’s comments and suggestions.  

 

countries and territories, 1950-2017: a systematic analysis for the Global Burden of Disease Study 2017. 
The Lancet. 392(10159):1995-2051. doi: 10.1016/S0140-6736(18)32278-5. 

55   GBD 2017 DALYs and HALE Collaborators. 2018. Global, Regional, And National Disability-Adjusted Life-
Years (Dalys) For 359 Diseases And Injuries And Healthy Life Expectancy (HALE) For 195 Countries And 
Territories, 1990–2017: A Systematic Analysis For The Global Burden Of Disease Study 2017. The Lancet. 
392. pp.1859–922. 

56   World Health Organization. STEPS Manual. https://www.who.int/ncds/surveillance/steps/manual/en/ 
57   K. Voigt and N.B. King. 2014. Disability Weights In The Global Burden Of Disease 2010 Study: Two Steps 

Forward, One Step Back? Bulletin of the World Health Organization. 92:226-228. doi: 
http://dx.doi.org/10.2471/BLT.13.126227; E. Nord. 2013. Disability Weights In The Global Burden Of 
Disease 2010: Unclear Meaning And Overstatement Of International Agreement. Health Policy.111 (1) pp. 
99–104. 



 

 
22 

3.2 Review findings and discussion 

Number of relevant study reports identified  

 
Worrall and Chaussalet included in their 2015 review papers that contained: 

1) a model in which an effort was made to predict the future number of arrivals into 
LTC or incidence of LTC needs or  

2) a model of future expenditure on LTC or a related service or  
3) a model of patient progression through the LTC system and  
4) the topic or setting related to population health or health service delivery. 

 
Their review includes the 17 papers published between 2005 and 2012 that met 

their inclusion criteria. We found a further 14 papers and reports published from 2012 
through to February 2019 (see details in Appendix 1). We have also included in this review 
a 2008 modeling study from Thailand, and two Australian modeling studies from 2003 and 
2011, that were not included in Worrall and Chaussalet’s review. These studies are 
summarized in Table 2.  
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Table 2: Summary of modelling studies 2012–2019 
 
 

Reference Country 
 

Age 
group 

Aim Time 
horizon 

Method and data 
sources 

Factors taken 
into account 

Findings Sensitivity findings 

1. Hu B. 2019. Projecting future 
demand for informal care among 
older people in China: the road 
towards a sustainable long-term 
care system. Health Economics, 
Policy and Law 14(1):61-81. doi: 
10.1017/S1744133118000221. 

China 60+ To project the 
demand for 
informal care 
and quantify the 
level of LTC 
resources 
needed to meet 
LTC needs. 

>=10 - 
<= 20 
years 

The macro-
simulation 
approach 
(PSSRU model) 
and the Markov 
approach are 
integrated into 
one Bayesian 
modelling 
framework 
 
National 
longitudinal 
survey 

-   Disability trends 
-   Availability of 

formal care 
services 

-   Household 
living 
arrangement 

Demand for 
informal care will 
increase from 
41.3 million 
people (95% CI: 
39.9-42.7) in 
2015 to 82.6 
million people 
(95% CI: 78.3-
86.9) in 2035.  

Projected demand is 
sensitive to changes 
in older people's 
disability trajectory 
and the availability of 
formal care provided 
by the government, 
but less sensitive to 
an increase in 
singleton households 
in the future. 

2. Lagergren M, Kurube N and 
Saito Y. 2018. Future Costs of 
Long-term Care in Japan and 
Sweden. International Journal of 
Health Services. 48(1):128-147. 
doi: 
10.1177/0020731417727450. 

Japan, 
Sweden    

65+ To project LTC 
costs to 2040 for 
different 
assumptions of 
population 
change, LTC 
need by age 
group and 
gender, and 
LTC provided 
per level of need 
and cost. 

21+ 
years  

Two scenarios 
 
National 
longitudinal 
surveys 

- population by 
age group and 
gender 

- LTC needs by 
age group and 
gender 

- service provided 
by level of need 

- unit costs of the 
services 
provided 

Japan: constant 
level of need: 
cost increase of 
93% in 2040 
Continued trend 
of need: 80% 
cost increase in 
2040. 
Sweden: 52% 
and 24%, 
respectively. 
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3. Kingston A, Comas-Herrera 
A, Jagger C. 2018. Forecasting 
the care needs of the older 
population in England over the 
next 20 years: estimates from 
the Population Ageing and Care 
Simulation (PACSim) modelling 
study. Lancet Public Health. 
3(9):e447-e455. doi: 
10.1016/S2468-2667(18)30118-
X. 

England 65+ To estimate and 
project the 
numbers of 
older people and 
the years lived 
in older age 
requiring care at 
different 
intensities 

>=10 - 
<= 20 
years 

Population 
Ageing and Care 
Simulation 
(PACSim) model 
(a dynamic 
microsimulation 
model). 
 
National 
longitudinal 
surveys 
 
 

- Socio-
demographic 
factors  

- health 
behaviours  

- 12 chronic 
diseases and 
geriatric 
conditions 

- dependency, 
categorised as: 
high [24-h care]; 
medium [daily 
care];  

  low [less than     
daily]; or 
independent. 

65-74: Numbers and prevalence of 
dependency will fall.  
 ≥85 years: Numbers with high dependency 
will increase by 91·8%; Numbers of those 
with less than daily dependency will 
increase by 148·0%, but prevalence will 
increase little. 
65+ men: 4·2 years of independence 
gained compared with LE gains of 3·5 
years.  
65 + women: 3·0 years gained in LE 
compared with 1·4 years with low 
dependency and 0·7 years with high 
dependency.  
Population 65+: increases in number who 
are independent but also in those with 
complex care needs, due to more 
individuals reaching 85 + who have higher 
levels of dependency, dementia, and 
comorbidity. 

4. Pearson J et al. 2017. 
Changing the balance of social 
care for older people: simulating 
scenarios under demographic 
ageing in New Zealand. Health 
& Social Care in the Community. 
25:962-974 

New 
Zealand 

65 + To test the 
effects on social 
care use (formal 
and informal) of 
changes in the 
overall disability 
profile of older 
people and of 
alterations to the 
balance of 
community‐base
d or residential 
care. 

>=10 - 
<= 20 
years 

Microsimulation 
model 
 
National survey 
series on health  
 
National survey 
series on 
disability 

- Disability 
- Social care use 

(community / 
residential) 

Moderate 
increases in 
disability and 
associated social 
care use with 
baseline settings. 

Assuming lower 
disability rate only 
moderately reduced 
use of informal and 
formal community 
care. Only moderate 
compensatory 
increases in 
community‐based 
care required to 
markedly decrease 
the transition to 
residential care.  
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5. Wittenberg R and Hu B. 2015. 
Projections of Demand for and 
Costs of Social Care for Older 
People and Younger Adults in 
England, 2015-2035, London: 
London School of Economics. 

England 65+; also 
younger 
adults, 
18 to 64 
years. 

To project future 
numbers of 
disabled older 
people and 
younger adults, 
the likely level of 
demand for 
long-term care 
services and 
disability 
benefits, the 
costs associated 
with meeting this 
demand and the 
social care 
workforce 
required. 

>=10 - 
<= 20 
years 

PSSRU 
aggregate long-
term care 
projections model 
 

• General 
Household 
Survey 

• Survey of older 
care homes 

• Admissions 
data on 
residential care 
and home-
based care 

• Expenditure 
data 

- population 
projections by 
age and gender 
- future mortality 

rates 
- future disability 

rates by age 
and gender 
- marital status  
- cohabitation 

rates 
- GDP projections  
- home-

ownership rates 
for older people 
- proportions of 

people receiving 
informal care, 
formal 
community care 
services, 
residential care 
and disability 
benefits 
- proportion of 

care recipients 
privately funded 
- proportion of the 

costs of publicly 
funded care met 
by older service 
users through 
user charges 
- health and 

social care unit 
costs  
- supply of formal 

care 

The numbers of 
disabled older 
people would rise 
by 65% between 
2015 and 2035, 
from around 2.9 
million to around 
4.8 million. The 
number of older 
people with more 
severe disability 
would increase 
by 74% from 
1.15 million in 
2015 to 2.0 
million in 2035. 

Sensitivity analyses 
performed on variant 
population projections 
and trends in disability 
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6. Zeng Y et al. 2015. 
Implications of changes in 
households and living 
arrangements for future home-
based care needs and costs for 
disabled elders in China. Journal 
of Aging and Health. 27(3):519–
550. 

China 65+ To estimate and 
project changes 
in older adults’ 
disability status 
and the 
associated 
home-based 
care costs. 

21+ 
years 

ProFamy 
extended cohort-
component 
method with 
introduction of 
multistate 
projections of 
ADL status 
transition 
dynamics for 
older adults’ 
projection. 
 
 

• Census data 

• Chinese In-
depth Fertility 
Survey 

• Chinese 
Longitudinal 
Healthy 
Longevity 
Survey 

- Disability status 
of older adults 
measured by 
ADLs  

-  Home-based 
care costs by 
age and gender 

-  Number of 
unpaid hours 
spent caring by 
family members 

-  Rural/urban 
residence 

-  Marital status 
-  Number of co-

residing children 
-  Living in private 

or institutional 
household 

• Disabled elders 
and % national 
GDP devoted to 
home-based 
care costs for 
disabled elders 
will increase 
more quickly 
than growth of 
total older 
population; 

• Home-based 
care needs and 
costs for 
disabled 80+ will 
increase much 
faster than those 
for disabled 65–
79 after 2030;  

• Disabled 
unmarried elders 
living alone and 
their home-
based care costs 
increase 
substantially 
faster than 
unmarried 
disabled elders 
living with 
children;  

• Caregivers’ 
resources under 
two-child policy 
will be much 
better than under 
one-child policy 

Possible changes in 
mortality and elderly 
disability status are 
the major factors 
affecting home-based 
care needs and costs; 
 
Four projection 
scenarios (low, 
medium, high(a), and 
high(b)) for 
combinations of 
mortality decline and 
ADL status changes 
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7. Kim N. 2015. Long-term care 
services expenditure projection 
in South Korea from 2015 to 
2050. The International Journal 
of Health Planning and 
Management. 30(1):45-56. doi: 
10.1002/hpm.2204 

South 
Korea 

65+ To project 
estimates of 
total LTC 
expenditure in 
South Korea 
from 2015 to 
2050  

21+ 
years 

Macrosimulation 
approach 
(modified PSSRU 
model)  
 
Korean Statistical 
Information 
Service 

- Age 
- Sex 
 

Total LTC 
expenditure 
predicted to 
continuously 
increase, 
reaching 4.2% 
GDP in 2050 

 

8. Thompson J et al. 2014. 
Projecting the number of older 
Singaporeans with activity of 
daily living limitations requiring 
human assistance through 2030. 
Annals of the Academy of 
Medicine, Singapore. 43(1):51-6 

Singapore 60 + To project the 
number of 
resident 
Singaporeans 
60 years of age 
and older with 1 
or more ADL 
limitations 
requiring human 
assistance 

>=10 - 
<= 20 
years 

Simulation model 
 
Nationally 
representative 
survey 
 
Studies of older 
adults in nursing 
homes with ADL 
limitations 
(convenience 
sample) 
 
Singapore 
Census of 
Population 2010 
data 

- Requiring 
assistance for 
one or more 
ADLs 

- Age and gender 

The number of 
elderly 
Singaporeans 
requiring 
assistance with 
ADLs is expected 
to increase 
rapidly from 
31,738 in 2010 to 
82,968 (7% of all 
older people) in 
2030. 53% of 
them had 3 or 
more ADL 
limitations.  
Majority 
estimated to be 
women (69%) 
and to be 
80+(64%). 

Assumption that 
disability rates remain 
steady. 
 
Assumption that the 
distribution of ADL 
limitations among 
residents of nursing 
homes is the same as 
that of older people 
living in the 
community. 

9. Ansah JP et al. 2014. 
Implications of long-term care 
capacity response policies for an 
aging population: a simulation 
analysis. Health Policy. 
116(1):105-13. doi: 
10.1016/j.healthpol.2014.01.006
. 

Singapore 65 + To examine the 
dynamic impact 
of different LTC 
capacity 
response 
policies 

21 + 
years  

System Dynamics 
methodology 
applied to a 
simplified, 
aggregate, 
computer 
simulation model 
for policy 
exploration 

- Older people 
who have 
functional 
limitations that 
require human 
assistance 
- Acute and LTC 

services, 
including 
community-
based and 
institutional care 

Policies to build 
LTC capacity 
slowly, tend to 
shift care 
demands to the 
acute care sector 
and increase total 
care needs, 
compared to 
proactive and 
quick adjustment 
LTC capacity 
response 
policies.  
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10. Prasitsiriphon O et al. 2014. 
Costing Model for Long-term 
care system in Thailand. 
Nonthaburi: HISRO, Health 
System Research Institute. 

Thailand 60+ To develop a 
costing model 
for the LTC 
system, using 
different 
scenarios, to 
show the future 
financial impact, 
and to inform 
decisions of 
policy makers.  

>=10 - 
<= 20 
years 

Actuarial 
projection, based 
on the Rapid 
Assessment 
Protocol of the 
ILO 
2010 population 
census 

• National Income 
Data from the 
National 
Economic and 
Social 
Development 
Board  

• Database of 
Government 
revenue and 
expenditure, 
Fiscal Policy 
Office, Ministry of 
Finance 

• Household 
Socioeconomic 
Survey, National 
Statistical Office.  

• Household 
Socioeconomic 
Survey of the 
National 
Statistical Office  

• Survey for Long 
Term Care 
System for 
Elderly protection 
2009-2010, and 
Health 
Examination 
Survey 2008-
2009 

 The number of 
older people with 
severe disability 
will increase from 
0.22 million in 
2010 to 0.36 
million in 2022 
(63.6% increase). 
52% of these will 
be in the 80+ age 
group, and 76% 
are women.   
 
If LTC benefits 
apply to both 
severe and 
moderate levels 
of disability, the 
number of 
beneficiaries will 
increase from 
0.32 million in 
2010 to 0.51 
million in 2022 
(54.5% increase). 

Expenditure in the 
case of universal 
coverage would 
increase from 0.16% 
to 0.22% of GDP and 
from 0.6% to 1.1% of 
government revenue 
 
Two policy scenarios: 
universal coverage 
and means-tested 
targeting. 
 
Disability rate kept 
constant during the 
projection period. LTC 
costs increase with 
inflation. 
 
The means tested 
targeting policy and 
the universal 
coverage policy were 
reported as not much 
different in their 
expenditure 
outcomes. 
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11. De la Maisonneuve C and 
Martins JO. 2013. Public 
spending on health and long-
term care: a new set of 
projections. OECD Economic 
Policy Paper 6. Paris: 
Organisation for Economic Co-
operation and Development. 
 

OECD 
BRIICS 
(Brazil, 
China, 
India, 
Indonesia, 
Russia and 
South 
Africa) 

65+ To update and 
refine the 2006 
OECD 
projections for 
health and LTC 
public 
expenditure by 
extending the 
country 
coverage and 
improving the 
method of 
estimating future 
developments in 
health and LTC 
expenditure. 

21+ yrs Main demo-
graphic and non-
demographic 
drivers of public 
LTC expenditure 
were analyzed in 
a uniform cross-
country frame-
work and 
projected to 2060. 
Cost containment 
and cost-pressure 
scenarios. 
Longevity gains 
are assumed to 
translate into 
additional years 
of good health 

 Focusing on the 
cost-containment 
scenario, for 
OECD countries 
average public 
LTC expenditure 
is projected to 
increase from 
0.8% to 1.6% of 
GDP in 2060. For 
the BRIICS, 
average public 
LTC expenditure 
is projected to 
increase from 
0.1% to 0.9% of 
GDP in 2060. 

The LTC projections  
seem robust to 
alternative 
specifications of 
income elasticity, 
health status and 
longevity 
assumptions. In 
contrast, an increase 
in dependency rates 
or decline in rates of 
informal care 
provision decline 
could have a much 
stronger impact on 
expenditures. 
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12. Wren MA et al. 2012. 
Towards the Development of a 
Predictive Model of Long-Term 
Care Demand For Northern 
Ireland and the Republic of 
Ireland. Centre for Health Policy 
and Management, Trinity 
College Dublin. Available at 
www.medicine.tcd.ie/health_poli
cy_management 
 
 

Republic of 
Ireland and 
Northern 
Ireland  

65+ 
 

To develop a 
predictive model 
of future LTC 
demand 

>=10 - 
<= 20 
years 

Macro-simulation 
model 
 
Census data 
 
Northern Ireland 
Survey of Activity 
Limitation and 
Disability 
 
National Disability 
Survey  
 
Department of 
Health, 
Social Services 
and Public Safety, 
provided data on 
formal care in 
the community  

Formal care 
services for older 
people in ROI 
divided into: 

• residential care 

• home helps 

• home care 
packages 

By 2021 number 
in residential LTC 
will rise by 12,270 
in ROI, (59% 
increase since 
2006). In NI, rise 
will be 4,270, up 
45%. An 
additional 23,670 
in ROI will use 
formal home 
care, up 57% 
since 2006. In NI 
4,200, up 37%. 
Demand for 
informal home 
care will expand 
by 23,500 in ROI 
(57%) and by 
11,000 in NI 
(26%)  
• 2,833 extra 
people will 
require residential 
or formal home 
care each year in 
ROI; in NI 565 
• In ROI, unmet 
need for care was 
14% (8,020 
people). 

These projections 
assume that patterns 
of use of care by 
people with disabilities 
remain unchanged. 
 
The numbers 
requiring formal 
residential or home 
care will increase 
further if informal 
carers are unable to 
provide the same rate 
of care as in 2006, 
which would require 
all day/daily care for 
an additional 1,565 
people each year in 
ROI and informal care 
to 730 in NI 
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13. Yu R et al. 2012. Trends in 
prevalence and mortality of 
dementia in elderly Hong Kong 
population: projections, disease 
burden, and implications for 
long-term care. International 
Journal of Alzheimer's Disease. 
2012:406852. doi: 
10.1155/2012/406852. 

Hong Kong 60+ To describe the 
trends in 
prevalence and 
mortality of 
dementia among 
older people in 
Hong Kong to 
2039. 

21+ 
years 

Surveys of 
dementia 
prevalence 
 
Department of 
Health of Hong 
Kong mortality 
data 

 Number of people 
60+ with 
dementia 
projected to 
increase by 
222%, from 
103,433 in 2009 
to 332,688 in 
2039, with a large 
proportion of 
those living in 
institutions. 
 

 

14. Srithamrongsawat S et al. 
2008. Projection of demand and 
expenditure for institutional long 
term care in Thailand. Health 
Insurance Systems Research 
Office. 2008. Available from: 
https://www.academia.edu/1351
987/Projection_of_demand_and
_expenditure_for_institutional_lo
ng_term_care_in_Thailand 

Thailand 60+ To project 
demand and 
expenditure for 
institutional 
long-term care 
services, and 
assess policy 
options   
 

>=10 - 
<= 20 
years 

Multiple state 
model; linear 
model; and 
modified multiple 
state model. 
 
National Health 
Examination 
Survey (NHES)  
 
Survey of 
Elderly Population 

Transitions 
between 
disability states, 
based on 
Australian data, 
and assuming a 
stationary 
population 
structure. 
 
- Assumption that 
prevalence of 
dependency 
remains constant 
at age of 60 
every year 
through time 
- Costs assumed 
constant with an 
increase due to 
inflation rate. 
- Proportions of 
older people in 
institution care 
constant  

Older men with 
severe and 
profound 
dependency 
increase from 
1.4% of the older 
population in 
2004 to 1.9% in 
2024. Older 
women would 
increase from 
1.7% of the older 
population to 
2.0%. If assumed 
that 2 – 25 % of 
those with severe 
and profound 
dependency will 
be admitted to 
institutions costs 
incurred would be 
2,766 - 34,573 
million Baht in 
2024. 
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15. Oliveira M et al. 2006. 
Projections of OECD Health and 
Long-Term Care Public 
Expenditures. Available at 
SSRN: 
https://ssrn.com/abstract=20051
71 or 
http://dx.doi.org/10.2139/ssrn.20
05171 

OECD 
countries 

65+ To propose a 
comprehensive 
framework for 
projecting public 
heath and LTC 
expenditures, 
considering the 
impact of 
demographic 
and non-
demographic 
effects for both 
health and LTC. 

21 + 
years 

Main 
demographic and 
non-demographic 
drivers of public 
LTC expenditure 
analyzed in a 
cross-country 
framework, 
projected to 2050. 
Alternative 
scenarios 
simulated - 'cost-
pressure' and 
'cost-
containment', with 
sensitivity 
analysis. 

Death-related 
costs 
Health status of 
the population 
Income elasticity 
Residual effect of 
technology 
Relative prices 
Increased Labour 
participation 
Wage inflation 

Depending on the 
scenarios, total 
health and LTC 
spending 
projected to 
increase on 
average across 
OECD countries 
from 3.5 to 6 
percentage points 
of GDP for the 
period 2005-
2050. 
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Settings 

 

Of the 17 studies reviewed by Worrall and Chaussalet only one was from an LMIC 
(China). In our review eight of the 14 papers reported on LTC projections for an HIC (two 
from England; two from Singapore; one each from New Zealand, the Republic of Ireland 
and Northern Ireland, South Korea and Hong Kong). One paper included and contrasted 
two HICs (Sweden and Japan) and another, from the OECD Economic Department, 
included all OECD countries58 , as well as the BRIIC countries - Brazil, China, India, 
Indonesia, Russia and South Africa. Two papers reported LTC projections for China. Since 
2008, researchers in Thailand have calculated four different future estimates of the need 
for LTC, each using a different approach.59 We have reviewed two of these for which we 
could access the full text. 
 

The situation in HICs that have been ageing for longer and more slowly, and that 
have well established LTC systems, is different to that in LMICs of the Asia-Pacific region 
that have been ageing more rapidly and more recently and have not yet established LTC 
systems. Nevertheless, there are some useful lessons from HICs with fully developed LTC 
systems, and from the thinking underlying the development of predictive models.  
 

Modeling approaches in HICs tend to use current rates of older people using 
different types of formal LTC services, and assessment of their actual costs, as a basis for 
projecting future LTC demand and expenditure. However, this cannot be done where there 
is not already an established LTC system. Some models in HICs take into account 
prevalence data based on self-report of diagnosed chronic disease, but in low resource 
settings there are often high rates of undetected disease.  

Study aims  

 
Worrall and Chaussalet in their review of papers between 2005 and 2011 noted that 

it was difficult to classify the stated or implied aims of the papers due to the fact that 
authors often stated several aims and objectives.2 This is also true of study reports since 
2011.  
 

The aims of the modeling studies fall into the broad categories of projecting need, 
projecting need and demand, projecting costs, and testing policy settings.  
 

Two studies aimed to estimate and project future numbers of older people and their 
need for LTC services.45,21

 Five studies also projected future expenditure for LTC 

services.60,20,7,61,62 Four of these projected future costs of formal LTC services, based on the 
costs of existing LTC services. For example, Lagergren et al costed home-based services 
(home help, home health care, home rehabilitation, daycare), and institutional care for 

 

58   The 34 OECD member countries are: Australia, Austria, Belgium, Canada, Chile, Czech Republic, 
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Israel, Italy, Japan, 
Korea, Latvia, Lithuania, Luxembourg, Mexico, the Netherlands, New Zealand, Norway, Poland, Portugal, 
Slovak Republic, Slovenia, Spain, Sweden, Switzerland, Turkey, the United Kingdom, and the United 
States.  

59  S. Sasat and T. Sakunphanit. 2018. Thailand Country Diagnostic Study Report. Strengthening Developing 
Member Countries’ Capacity In Elderly Care. Asian Development Bank. 

60  R. Wittenberg and B. Hu. 2015. Projections of Demand for and Costs of Social Care for Older People and 
Younger Adults in England, 2015-2035. London: London School of Economics. 

61
  O. Prasitsiriphon et al. 2014. Costing Model for Long-Term Care System in Thailand. Nonthaburi: HISRO, 

Health System Research Institute;  
62

  N. Kim. 2015. Long-Term Care Services Expenditure Projection in South Korea from 2015 To 2050. The 

International Journal of Health Planning and Management. 30 (1) pp.45-56. doi: 10.1002/hpm.2204 
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Sweden and Japan.20 Zeng et al, in China, focused on home-based care costs, including 
cash expenditures. Institutional care costs were not included because only a small 
proportion of older people are living in institutional care in China and there is a lack of data 
about the costs of such care.7 Hu projected hours of care required by family members in 
China.63 One study from Thailand projected future need for institutional care.36

 Two studies 
tested the effect of different policy settings64, and one paper projected trends in prevalence 
and mortality of dementia among older people in Hong Kong.65 One report from Australia 
described separate modeling of ‘need for’ and ‘use of’ aged care services allowing 
investigation of unmet need.15 There was also a protocol paper that described the 
development of a new combined model to explore how changes in arrangements for the 
future treatment and care of people living with dementia, and support for family and other 
unpaid carers, could result in better outcomes and more efficient use of resources.66 
 

The aims of the studies are set out in Appendix 1. 

Age groups 

 
Eleven of the studies used the age groups: 65 – 74 years, 75 – 84 years and 85+ 

years, while five studies used 60 – 69 years, 70 – 79 years and 80+ years. Kim used the 
age groups: 65 – 69 years, 70 – 74 years, 75 – 79 years and 80+ years. When considering 
the findings of a model it is important to note the age group because it makes a 
considerable difference to population estimates and can make comparisons difficult.  

Forecasting time horizons 

 
Worrall and Chaussalet’s review found that 14 of 17 studies had a time horizon 

greater than 20 years, with one paper forecasting between 10 and 20 years ahead, one 5 
to 10 years, and only one, from the UK, with a horizon of less than 5 years. We found that 
most studies since 2012 also had a long-time horizon, with 12 papers forecasting more 
than two decades ahead, and five between 10 and 20 years.   

Types of services and costs included in modeling LTC expenditure 

 
Costs of family care 
 
Studies that model LTC costs differ in the care and services that they include. The studies 
from high income settings, such as Chung et al’s modeling for Hong Kong, tend to include 
only costs of formal home and community services, and residential care, but not the costs 
of home care provided by family members, including opportunity costs.67 However, even in 

 

63   B. Hu. 2019. Projecting Future Demand For Informal Care Among Older People In China: The Road 
Towards A Sustainable Long-Term Care System. Health Economics, Policy and Law. 14(1):61-81. doi: 
10.1017/S1744133118000221. 

64   R. Lay-Yee, J. Pearson, P. Davis, M. von Randow, N. Kerse, L. Brown. 2017. Changing the Balance Of 
Social Care For Older People: Simulating Scenarios Under Demographic Ageing In New Zealand. Health & 
Social Care in the Community. 25:962-974; J.P. Ansah et al. 2014. Implications Of Long-Term Care 
Capacity Response Policies For An Aging Population: A Simulation Analysis. Health Policy. 116(1):105-13. 
doi: 10.1016/j.healthpol.2014.01.006. 

65   Yu R et al. 2012. Trends in prevalence and mortality of dementia in elderly Hong Kong population: 
projections, disease burden, and implications for long-term care. International Journal of Alzheimer's 
Disease. 2012:406852. doi: 10.1155/2012/406852. 

66   A. Comas-Herrera, M. Knapp, R. Wittenberg, S. Banerjee, A. Bowling, Grundy F.et al. 2017. MODEM: A 
comprehensive approach to modelling outcome and costs impacts of interventions for dementia. Protocol 
paper. BMC Health Services Research. 17:25. 

67   R.Y. Chung, K.Y.K. Tin, B.J. Cowling, K.P. Chan, W.M. Chan, A.V. Lo, et al. 2009. Long-Term Care Cost 
Drivers And Expenditure Projection To 2036 In Hong Kong. BMC Health Services Research 9 pp.172. 
doi:10.1186/1472-6963-9-172 
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HICs with well established LTC systems, caregiving is primarily provided by family 
members.68,69 The International Labour Office argued in 2001 that care work should be 
recognised, respected and compensated.70 The costs of increased need for health care for 
carers, especially older carers, have also been neglected.15 Carers are at risk of mental 
stress, isolation, lack of sleep and injuries from lifting.71 Carers also require support after 
the death of the person they care for.72 
 

Prasitsiriphon et al in Thailand undertook a time motion study to record the time 
spent by family members caring for a dependent elder.61 The cost of LTC by family 
members was estimated using the salary of a formal caregiver in one district, minimum 
wage and market price. Zeng et al in China also included home care costs and the number 
of unpaid hours spent caring by family members.7 Lack of data about informal care may 
result in proxies being used that might lack validity. For example, in the OECD and BRIICs 
modeling study, the rate for overall participation in the workforce was used as a proxy for 
informal carers in the BRIICS countries.39 
 

For reasons of equity, especially gender equity, it is important to project numbers 
for all those who need care and to estimate costs on this basis, rather than estimating the 
costs only of those receiving formal LTC care services.43 A LTC system should include a 
caregiver allowance, or some way to recompense family caregivers for their reduced ability 
to earn outside the home. It is also useful to project the numbers who need care and have 
family caregivers, as well as those who have no one to provide care.  
 
Categories of dependency 
 

Some researchers making projections about LTC expenditure make an assumption 
in their model that all older people with any level of dependency receive services, others 
use categories of dependency and of care services, and calculate the provision of services 
based on empirical data. For example, in Australia residential services are divided into 
high-care (24-hour nursing) and community care is partitioned into high and low care 
depending on the level of support provided.15  
 
Range of services included 
 

When unit costs have been developed for models that aim to forecast expenditure 
on LTC services, some costs may be missed, and there is sometimes a lack of clarity 
about which items are included. For example, the costs of palliative care, respite care, day 
care centres, home modification, transport, medications, supplies of incontinence aids or 
assistance with laundry costs, and assistive devices may not be included when forecasting 
costs. The system-related costs of coordination; recruiting, training, supervising and 
retaining a LTC workforce; and the development and maintenance of a LTC information 
system, are not always included in unit costs. It is important that older people and their 
families can access information about new LTC services and appropriate mechanisms to 
communicate information should also be costed. 

 

68  A. Sole-Auro and E.M. Crimmins. 2014. Who Cares? A Comparison Of Informal And Formal Care Provision 
In Spain, England And The USA. Ageing & Society. 34 (3) pp. 495–517. doi: 10.1017/S0144686X12001134 

69  National Academies of Sciences, Engineering, and Medicine. 2016. Families Caring for an Aging America. 
Washington, DC: The National Academies Press. https://doi.org/10.17226/23606. 

70   M. Daly, ed. 2001. Care Work: The Quest For Security. Geneva, International Labour Office. 
71   J.A. Mello, J. Macq, T. Van Durme, S. Cès, N. Spruytte, C. Van Audenhove, et al. 2017. The determinants 

of informal caregivers' burden in the care of frail older persons: a dynamic and role-related perspective. 
Aging & Mental Health. 21 (8). pp. 838-843. doi: 10.1080/13607863.2016.1168360.  

72  S. Wilson, C. Toye, S. Aoun, S. Slatyer, W. Moyle, and E. Beattie. 2017. Effectiveness Of Psychosocial 
Interventions In Reducing Grief Experienced By Family Carers Of People With Dementia: A Systematic 
Review. JBI Database System Reviews and Implementation Reports. 15 (3). pp. 809-839. doi: 
10.11124/JBISRIR-2016-003017. 
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Concerns about neglect and abuse of older people with disabilities, whether at 

home or in institutions, were not mentioned in the modeling studies. However, it is 
important that the costs of governance, regulation, and monitoring are included when 
projecting future expenditure. The potential for LTC services to prevent increasing levels of 
need and costs for both LTC and health care also does not seem to have been taken into 
account. This includes support to family caregivers.  
 
Health care costs 
 

There is not a clear dividing line between health care services older people receive 
and LTC services. The OECD Economics Department undertook a series of studies 
projecting public expenditure for both health care and LTC services, initially across OECD 
countries, and then across both OECD and BRIICS countries.73 But Zeng et al decided not 
to include inpatient and outpatient medical care expenditures in their study projecting costs 
of care in China, primarily because nationwide data was not available.7

 Population ageing 
results in increased demand on the health care system, including increases in need for 
surgery, and hospital admissions.74 Modeling studies project that demographic changes 
will result in large increases in the number of patients with chronic diseases such as 
hypertension75, stroke76, heart failure77, COPD78, Parkinson’s disease79, and cancers80, as 
well as some infectious diseases, such as salmonellosis.81  
 
Public and private expenditure 
 

Some studies attempt to look at both public and private expenditure on LTC 
services, which can be difficult to separate. De la Maisonneuve and Martins in their study 
of OECD and BRIICS countries included only public spending on both LTC services and 

 

73  J. O. Martins, C. de la Maisonneuve, and S. Bjørnerud. 2006. Projections of OECD Health and Long-Term 
Care Public Expenditures. Available at SSRN: https://ssrn.com/abstract=2005171 or 
http://dx.doi.org/10.2139/ssrn.2005171; C. De la Maisonneuve and J.O. Martins. 2013. Public Spending On 
Health And Long-Term Care: A New Set Of Projections. OECD Economic Policy Paper 6. Paris: 
Organisation for Economic Co-operation and Development. 

74   X. Wu, C.K. Law and P.S.F. Yip. 2019. A Projection of Future Hospitalisation Needs in a Rapidly Ageing 
Society: A Hong Kong Experience. International Journal of Environmental Research and Public Health. 16 
(3). pii: E473. doi: 10.3390/ijerph16030473; B.T. Stewart, E. Wong, S. Gupta, S. Bastola, S. Shrestha, A.L. 
Kushner, et al. 2015. Surgical Need In An Aging Population: A Cluster-Based Household Survey In Nepal. 
The Lancet. 157(5):857-864. 

75  N. Sudharsanan and P. Geldsetzer. 2019. Impact of Coming Demographic Changes on the Number of 
Adults in Need of Care for Hypertension in Brazil, China, India, Indonesia, Mexico, and South Africa. 
Hypertension. 73. pp. 770-776. doi: 10.1161/HYPERTENSIONAHA.118.12337. 

76  Y. Béjot, H. Bailly, M. Graber, L. Garnier, A. Laville, L. Dubourget, et al. 2019. Impact of the Ageing 
Population on the Burden of Stroke: The Dijon Stroke Registry. Neuroepidemiology. 52 (1-2) pp. 78-85. doi: 
10.1159/000492820. 

77  M. Gouveia. 2019. The Current And Future Burden Of Heart Failure In Portugal. ESC Heart Fail. doi: 
10.1002/ehf2.12399. 

78  M. Sadatsafavi, S. Ghanbarian, A. Adibi, K. Johnson, J.M. FitzGerald, W. Flanagan, et al. 2019. 
Development and Validation of the Evaluation Platform in COPD (EPIC): A Population-Based Outcomes 
Model of COPD for Canada. Medical Decision Making. 39 (2). pp.152-167. doi: 
10.1177/0272989X18824098. 

79  M. Wanneveich, F. Moisan, H. Jacqmin-Gadda, A. Elbaz, and P. Joly. 2018. Projections Of Prevalence, 
Lifetime Risk, And Life Expectancy Of Parkinson's Disease (2010-2030) in France. Movement Disorders. 33 
(9). pp. 1449-1455. doi: 10.1002/mds.27447. 

80  S. Pilleron, D. Sarfati, M. Janssen-Heijnen, J. Vignat, J. Ferlay, F. Bray, and I. Soerjomataram. 2019. 
Global Cancer Incidence In Older Adults, 2012 And 2035: A Population-Based Study. International Journal 
of Cancer. 144 (1). pp.49-58. doi: 10.1002/ijc.31664.  

81   P. Turgeon, V. Ng, R. Murray, and A. Nesbitt. 2018. Forecasting The Incidence Of Salmonellosis In Seniors 
In Canada: A Trend Analysis And The Potential Impact Of The Demographic Shift. PLoS One. 13 (11) 
e0208124. doi: 10.1371/journal.pone.0208124. 
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health care for older people. They noted that if private spending was included this would 
add another 2% of GDP on average to expenditure on health and LTC in 2005.82 
 
Taking account of change in modes of care and inflation 
 

Most of the studies assume that the current mix of available LTC services will 
continue. However, in HICs there are political concerns about the sustainability of current 
care systems, so governments are seeking to minimize the use of institutional care and to 
expand formal home care for their older populations.83 LMICs in Asia are in a position to 
develop home and community-based LTC services, and small group homes for residential 
care, to support and complement family care in a way that will reduce the need to develop 
more expensive institutional care.84 Residential care is needed for respite care, for the 
small proportion of older people who need full-time nursing care, and for the homeless and 
destitute.  
 

When projecting costs there is sometimes a failure to take into account possible 
future change in cost per service unit caused by inflation, real increases in staff salaries, or 
changes in the prices of assistive devices, supplies and medication.20 

Sources of data used in the studies 

 
In general, the modeling efforts suffered from lack of sufficient data of good quality. 

Most researchers used secondary sources of data, including national census data, national 
health surveys when available, and population projections from the World Population 
Prospects series of the United Nations Population Division. The UN population projections, 
though, report data disaggregated only for 60+, 65+ and 70+ age groups, and not by sex.  
 

Some studies were able to use data from nationally representative health surveys 
of older people.  For example, Lagergren et al used data from the Nihon University 
Japanese Longitudinal Study of Aging.20 Thompson et al used the Social isolation, Health 
and Lifestyles Survey in Singapore.21  
 

There are hazards in extrapolating results from studies in other countries or 
settings. There are differences in cohort effects, current risk factors, and policies on LTC. 
For example, major differences in projections for LTC need and costs have been found 
even between rich countries, such as Sweden and Japan.20 There are also cultural 
differences in preferences for and use of LTC services 85 , even within Europe. 86  The 
demographic situation in China differs from other LIMCs because of the one-child policy 
introduced in the late 1970s. 87  This has implications for family members caring for 

 

82   C. de la Maisonneuve, J.O. Martins. 2013. Public Spending On Health And Long-Term Care: A New Set Of 
Projections. OECD Economic Policy Paper 6, Organisation for Economic Co-operation and Development, 
Paris. 

83   N. Kodate, and V. Timonen. 2017. Bringing the Family in through the Back Door: the Stealthy Expansion of 
Family Care in Asian and European Long-Term Care Policy. J Cross Cult Gerontol 32 pp. 291–301 DOI 
10.1007/s10823-017-9325-5. 

84   J. Zhou, A. Walker. 2016. The Need For Community Care Among Older People In China. Ageing and 
Society. 36 (6) pp.1312-1332.  https://doi.org/10.1017/S0144686X15000343 

85   W.J. Tam and P. Yap. 2015. Lessons to Exchange: A Comparison of Long-Term Care Between Two 
Cultures: Uganda and Singapore. Journal of the American Medical Directors Association. 16 (12). 
pp.1104.e15-9. doi: 10.1016/j.jamda.2015.09.009.  

86  E. Gentili, G. Masiero and F. Mazzonna. 2017. The Role of Culture in Long-term Care. Journal of Economic 
Behavior & Organization. 143. pp.186-200. https://doi.org/10.1016/j.jebo.2017.09.007 

87  Y Zeng. 2007. Options Of Fertility Policy Transition In China. Population and Development Review. 33. pp. 
215-246. 
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dependent older people at home. 88  Even within countries relevant variables may be 
different in different settings, such as urban89, rural and plantation; highland and lowland, 
and within different ethnic groups. Despite this, where data is lacking, it may be possible to 
identify data from a similar country or setting that could be used in modeling. For example, 
Srithamrongsawat et al, used a longitudinal dataset from Australia to calculate the 
probabilities of older people transitioning between different states of dependency because 
this data was not available for Thailand.36   
 

It is important to recognise that national data sources may be inconsistent. Even in 
New Zealand, a small HIC, estimates of the proportion of older people living in institutional 
care varied greatly.90 Broad et al found great variability between 58 national estimates of 
use of residential LTC drawn from three primary data sources: national censuses, disability 
surveys and subsidy payment data. In 2006, reports of the percentage of people aged 65 
years and over living in a LTC facility ranged from 4.6% to 8.2%. Inconsistencies in 
national data can then be reproduced in the estimates reported by international or regional 
organisations. Broad et al found that estimates for New Zealand in OECD reports were 
also markedly inconsistent. Reasons for variable estimates based on census data were 
changing definitions used for ‘institutional care’, and census data not including those 
receiving LTC in private or public hospitals who could not be separated from those 
receiving acute or short-term care. Broad et al do note that the quality of reported 
estimates has been improving in New Zealand.  

Modeling methods used in the studies 

 
The studies used a variety of modeling methods of varying complexity. Most used 

micro- or macro-simulation models. The choice of model was largely determined by data 
availability. Appendix 1 shows the methods used in the reviewed studies.  
 

In their review Worrall and Chaussalet found several other methods that have been 
adapted to model LTC demand, including trend extrapolation; Markov chains; and grey 
systems theory. Hu integrated the CPEC macro-simulation approach and the Markov 
approach into one Bayesian modeling framework.63 Zeng et al used the ProFamy extended 
cohort-component method, with introduction of multistate projections of ADL status 
transition dynamics for older adults projection.7 Ansah used a simulation model for policy 
exploration.91  In Thailand, researchers used an actuarial projection, based on the Rapid 
Assessment Protocol (RAP) developed by the International Labour Organisation. The RAP 
uses a simple methodology that builds on single age population projections, single age 
estimates of labor force participation rates; along with a relatively crude economic scenario 
based on assumptions about GDP growth, productivity, inflation and wages, interest and 
poverty rates.61  
 

Some studies took into account that older people’s need for assistance and care 
can change, such as the Zeng et al and Hu studies from China.7,63 Others simply use 
estimates of the proportion of older people in different age groups with ADL limitations.21 
 
Consistency and comparability of findings – an example of two studies from China 

 

88  V.W.Q. Lou and Q. Ci. 2014. Ageing Under The One-Child Policy: Long-Term Care Needs And Policy 
Choices In Urban China. International Journal of Public Policy. 10 pp. 4-5. DOI: 10.1504/IJPP.2014.063095  

89   P. Khongboon, and S. Pongpanich. 2018. Estimating Long-Term Care Costs among Thai Elderly: A Phichit 
Province Case Study. J Aging Res. 4180565. doi: 10.1155/2018/4180565 

90  J.B. Broad, T. Ashton, T. Lumley, M.J. Connolly. 2013. Reports Of The Proportion Of Older People Living In 
Long-Term Care: A Cautionary Tale From New Zealand. Aust N Z J Public Health. 37 (3) pp. 264-71. 

91   J.P. Ansah, R.L. Eberlein, S.R. Love, M.A. Bautista, J.P. Thompson, R. Malhotra, et al. 2014. Implications 
Of Long-Term Care Capacity Response Policies For An Aging Population: A Simulation Analysis. Health 
Policy. 116 (1) pp. 105-13. doi: 10.1016/j.healthpol.2014.01.006. 
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The importance of presenting findings with clear descriptions of the methods, 

assumptions and data sources used is exemplified by the two studies from China by Zeng 
et al in 2015 and Hu B in 2018, which both aimed to project the numbers of older people 
with disability, demand for informal care and to quantify the level of LTC resources needed 
to meet LTC needs.  
 

Both studies found that there will be a great increase in the numbers of older 
people that will need care in future years. But their projected numbers are very different 
(Table 3). For example, Zeng et al reported that in 2030 there will be 19 – 24.9 million older 
people with disability, while Hu reported that there will be 120.2 million older people with 
disability. The researchers used a different definition for disability. Applying the same 
definition used by Zeng et al to the data used in the Hu model, the figure for disabled older 
people in need of assistance with ADLs is 38.9 million. This is still much higher than the 
estimate from Hu. The definition of older people was also different. Zeng et al included 
those 65 years and older, while Hu used a definition of 60 years and older. It is not 
surprising that this would make a large difference to the projected numbers.  
 

Other likely contributions to the difference in projected numbers were that 
population data came from different revisions of the United Nations population estimates, 
and data for the prevalence of difficulty with ADLs came from different nationally 
representative surveys. Zeng et al used data from the Chinese Longitudinal Healthy 
Longevity Survey, which has been conducted every three years in a randomly selected half 
of the counties and cities of 23 provinces (of a total of 31 provinces) in China since 1998, 
covering 85% of the total population.7 Data for the Hu model came from the China Health 
and Retirement Longitudinal Survey, which collects health and ageing-related information 
on people aged 45 and over in private households in China. Baseline interviews were 
conducted in 2011 with a second wave in 2013.63 Although both surveys ask about ability 
to do the same six ADLs, the possible responses are worded differently.  
 

Despite these differences it is interesting that the calculated percentage increase in 
the number of older people with disability between 2020 and 2030 was very similar in both 
studies (49.6% in the Zeng et al study and 50.8% in the Hu study).  
 

This example highlights the need to invest in building capacity at national level to 
interpret and clearly communicate the findings and implications of LTC projection models 
to policymakers. 
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Table 3: Differences between the China modeling studies of Zeng et al and Hu B. 

 Zeng et al, 2015 Hu B, 2018 

Reported projections 
for number of older 
people with disability 

2010:  8.4 million 
2020:  12.7 to 14.6 
2030:  19.0 to 24.9 
2050:  37.3 to 61.8 

2015: 67.7 million 
2020: 80.6  
2030: 120.2  
 

Definition of older 
person 

65 years or older 60 years or older 

Source of population 
data 

United Nations (2011). World 
Population Prospects, the 2005 
Revision Volume II: 
Sex and Age. 

United Nations (2016). World 
Population Prospects, the 2015 
Revision. New York: United Nations. 

Source of disability 
data 

Chinese Longitudinal Healthy 
Longevity Survey (Waves 2002 – 
2005; 2005 – 2008) 
Survey question asked about six 
ADLs: eating, dressing, bathing, 
toileting, continence, and indoor 
transferring 
Each ADL item has different 
specific responses, which can be 
summarized as:  
1. Can do without assistance 
2. Can do, with some assistance 
3. Cannot do without assistance 

China Health and Retirement 
Longitudinal Survey (Waves 2011 – 
2013)  
Survey question asked about six 
ADLs: eating, dressing, bathing, 
using the toilet, controlling urination 
and defecation, and getting in and 
out of bed. 
Four possible responses:  
1. I do not have difficulty 
2. I have difficulty but can do it 
3. I need help 
4. I cannot do it 

Definition of disability  If older person needs help in any 
one of the six ADL items 
 
Note – not clear whether this 
refers to those who answered 2 or 
3, or only 3.   
 

Independence (no ADL or IADL 
disability)  
Mild disability (IADL disability only)  
Moderate disability (one ADL 
disabilities) and  
Severe disability (two or more ADL 
disabilities).  

Modeling method ProFamy extended cohort-
component method with 
introduction of multistate 
projections of ADL status 
transition dynamics for older 
adults projection.  

Macrosimulation approach (PSSRU 
model) and the Markov approach 
integrated into one Bayesian 
modeling framework. Monte Carlo 
simulation technique was used to 
capture parameter uncertainty. 

 

Source: Author 
 

Key projections from the modeling studies 

Current and projected estimates of rates and numbers of older people with disability  
 

Current estimates of disability rates used in models vary greatly between different 
studies. This is because of different methods, different definitions and categorisation of 
disability, and real differences in prevalence in different settings. For example, 
Prasitsiriphon et al used estimates from the Thailand Survey for Long Term Care System 
for Elderly protection in 2009-2010 and the Health Examination Survey 2008-2009: of 
those aged 60 years and over in 2010, 4.1% were estimated to have mild disability; 1.2% 
moderate disability; and 2.6% severe disability.61 In contrast, in China in the population 
aged 60 years and over in 2015, 22.4% were estimated to have mild disability; 5.5% 
moderate disability; and 4.6% severe disability.63 In Myanmar, in 2012, 22% of those 60 
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years and older were found to be unable to perform one or more ADLs92, compared to 
7.3% in 2014 in Thailand.93  
 

There is considerable variation in the pace of increase in the numbers of older 
people in need of LTC. In some countries the numbers in need of care increase greatly, 
while the prevalence rate of disability increases only a little. In England there is expected to 
be an increase in the numbers who are independent, but also an increase in complex care 
needs, because of disability among those in the oldest age group. However, in many 
European countries, demographic changes are projected to exert relatively little influence 
on future public LTC expenditures. 
 

Where population ageing is rapid, as in most countries in the Asia and Pacific 
regions, the share of the very old people in the population increases very rapidly with a 
major projected impact on LTC needs. For example, in Singapore there is projected to be a 
large increase of 161.4% in older people (60 years and over) needing assistance by 2030. 
In China it is projected that older people with disability and the costs of caring for them at 
home will increase more quickly than the increase in the total population of older people. 
Dementia can be expected to contribute greatly to the increase in need for care. For 
example, in Hong Kong the number of older people with dementia is projected to increase 
by 222%, from 103,433 in 2009 to 332,688 in 2039.65 
 

In all the studies that project disability rates, the oldest age group (80 years and 
older) can be expected to show the greatest increase in numbers in need for care. Women 
in the oldest age group are projected to have higher rates of disability and need for care 
than men. The greatest expense on health and LTC services occurs during the month 
before death. 
 
 Modeling future need for care is able to show variations in the pace of increase, 
which is valuable for planning. For example, Zeng et al found that home-based care needs 
and care costs for people of 80 years and older with disability in China will increase much 
faster than those for people between 65 and 79 years of age after 2030.87 This information 
enables government planners to prepare for periods of greater need in the LTC system. 
 
Projections of LTC expenditure and the value of unpaid care 
 

The estimates from modeling future LTC expenditure suggest rapid growth in 
spending to substantial levels. It is important when using the projections for advocacy to 
present the figures as an investment, and also to present estimates of the costs of not 
investing in LTC services. These include the cost to the national economy of low 
participation of women in the paid workforce, as well as increased precautionary saving 
and reduced consumption.7 The report on care work by the International Labour 
Organization analyses the amount of time spent caring for older people and the costs 
around the world, and presents recent data that could be used in modeling.43 The authors 
note that unpaid care work remains mostly invisible, unrecognized and unaccounted for in 
decision-making. Based on time-use survey data in 64 countries they estimate that unpaid 
hours of care work amount to the equivalent of 2.0 billion people working 8 hours per day 
with no remuneration, or nine per cent of global GDP. The great majority of unpaid care 
work consists of household work (81.8 per cent), followed by direct personal care (13.0 per 
cent) and volunteer work (5.2 per cent).43 
 

 

92  B. Teerawichitchainan and J. Knodel. 2018. Long-Term Care Needs in the Context of Poverty and 
Population   Aging: the Case of Older Persons in Myanmar. Journal of Cross Cultural Gerontology. 33. 
pp.143–162.   

93   National Statistical Office. 2014. The 2014 Survey of the Older Persons in Thailand. Bangkok. 
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Studies of family care and outcomes over time are helpful to inform modeling 
studies and policy making.94 For example, in a follow up study in six European countries, 
Ludecke et al found that most family caregivers were still caring for the elder a year later. 
Not surprisingly, where a distant relative or neighbour provided care the elder was more 
likely to be in residential care a year later than when a spouse or adult child was the 
caregiver. Older people with higher dependency or dementia were also more likely to be in 
residential care.  
 
Policy analysis and economic benefits of investment in LTC 
 

The economic benefits of an efficient and universally available LTC system have 
not yet received sufficient attention. Some models are able to show the impact of 
implementing different policies. The projection findings from Hong Kong show that if the 
policy response to the need to build capacity of the LTC system is slow, then the health 
care sector will face increased demands and LTC needs will grow more quickly.65 Across 
OECD countries, total government and compulsory insurance spending on LTC (including 
both the health and social care components) accounted for 1.7% of GDP on average in 
2015.95 Across the BRIICS countries, De la Maisonneuve and Martins projected a steep 
increase from 0.1% in 2013 to 0.9% of GDP in 2060 if policy responses are slow.82 Ansah 
et al conducted a study modeling the effect of different policy responses to the need for 
LTC and clearly showed that slower responses to building capacity for LTC shifts care 
demands to the acute health care sector and increases total care needs.91 It is therefore 
important that policymakers are proactive in their responses, and see spending on LTC as 
an investment.  

 

 

94  D. Lüdecke, B. Bien B, K. McKee, B. Krevers, E. Mestheneos, M. Di Rosa, et al. 2018. For Better Or 
Worse: Factors Predicting Outcomes Of Family Care Of Older People Over A One-Year Period. A Six-
Country European Study. PLoS One. 13 (4) e0195294. doi: 10.1371/journal.pone.0195294.  

95  OECD. 2017. “Long-term care expenditure”, in Health at a Glance 2017: OECD Indicators. Paris: OECD 
Publishing. DOI: https://doi.org/10.1787/health_glance-2017-81-en 
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4. Conclusions  
 

This review of modeling studies for LTC shows that the numbers of older people in 
need of LTC services can be expected to grow rapidly in LMICs in the Asia and Pacific 
regions and highlights the urgency of active policy responses. The review also shows that 
there is much variation in projected trends in LTC needs and expenditure in different 
countries and settings. However, direct comparisons are rarely possible because of the 
different methods and types of data used, as well as differences in the way that estimates 
and findings are reported.  
 

However, modeling for LTC is a complex process. There are many factors that 
influence need and demand for LTC, and inevitable lack of certainty about how these 
factors may change over time. Uncertainty is also introduced by the methodological 
difficulties in collecting accurate data to inform models. Sophisticated statistical techniques 
have been developed and continue to evolve in order to address these complexities and 
uncertainties. To most of us a statistical model is a mysterious ‘black box’; data are put in, 
and results come out. We know that the quality of the input data is important for meaningful 
results, but few are able to understand the statistical formulas and processes. It is 
therefore important to work with statisticians who are skilled at projection modeling. It is not 
essential to understand the statistical techniques, but it is important to understand the 
concepts and definitions used in modeling so that we can interpret and make appropriate 
use of the findings.  
 

Communication and data presentation skills are also important to be able to present 
the findings and their implications to policymakers, planners and those responsible for 
resource allocation. Despite inevitable uncertainties, if the assumptions made in a model 
and the data sources are described clearly, the limitations of the results are explained, and 
the findings are presented with uncertainty estimates, the conclusions can still be useful.  
 

Most studies to date that project LTC needs are from HICs. The LMICs of the Asia 
and Pacific regions differ in important ways in relation to the provision of LTC services, 
especially in relation to the stage and pace of population ageing, and to the development 
of formal LTC services. This means it is not very useful to extrapolate the findings from 
studies in HICs.  
 

There are many advantages to developing the capacity at national level to 
undertake intermittent modeling studies to project future need and demand for LTC under 
different scenarios. Such models can also usefully test the future effects of different policy 
actions. At sub-national level, simple models with a short time horizon, informed by locally 
collected data and regularly updated to check trends, can provide valuable information for 
local level planning.   
 

Despite the limitations, estimates of current and future needs and expenditure for LTC 
are valuable for:  

• advocacy with international, regional and national policy and decision makers;  

• planning rational allocation of resources;  

• planning for recruitment, training, certification, management, support and retention 
of the LTC workforce;  

• increasing understanding of the sensitivity of LTC expenditure in relation to 
influencing factors; and 

• stimulating and evaluating new strategies to design and manage cost-effective 
services. 
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Forecasts from modeling could also demonstrate how investment in LTC services, 
and the development of a LTC workforce, would stimulate the national economy, through 
opportunities for employment for youth and the ‘young old’, for small local enterprises to 
provide services, and for women currently caring for older family members to join the 
workforce. However, it is also worth noting that modeling studies in OECD countries, such 
as the US, the UK, and Australia, have not been able to sufficiently influence resource 
allocation to ensure that their LTC systems are adequate to meet increasing needs.96, 97  
The UK Sheffield University CIRCLE Sustainable Care programme supports policy makers 
and practitioners to think about sustainability in LTC in relation to rights, values, ethics and 
justice, as well as resource distribution.98 
 

Few reports mention or comment on the political nature of decisions about the mix 
of public and private sector provision of LTC services. The findings of expenditure 
modeling studies highlight the need for government and public debate about this balance.  
 

It is also important that policymakers consider the lessons from projection models in 
the light of other concurrent transitions, including climate change, population movements, 
the NCD epidemic, and technological shifts.  
 

Forecasts of future major increases in numbers in need of LTC should encourage 
policymakers and politicians to invest in an equitable and sustainable LTC system to 
enable all older people to maximise their functional ability and live with dignity, which is 
necessary to achieve Universal Health Coverage, and the Sustainable Development 
Goals.  

5. Recommendations 
 

National governments should build capacity to model projections of need, demand 
and expenditure for LTC services. 
 

➢ An appropriate university department or research institute should be 
commissioned and funded to undertake modeling studies to project need, 
demand and expenditure for LTC services. There may be an existing centre 
with statistical modeling skills and experience that already provides projections 
for the health system or the disability sector. There are advantages to 
combining these functions in one centre.   

 
➢ An audit of data required for modeling LTC projections, including to inform the 

development of unit costs, should be supported, and funds made available to 
enable research to fill data gaps.   

 
➢ National research institutes and funding bodies should encourage and support 

longitudinal studies of the factors that influence need and demand for LTC 
services, and universities should be encouraged to add these subjects to their 
research agendas. Qualitative studies can complement and help to inform the 
design of modeling studies. In addition to the preferences and concerns of older 
people and their family members it is important to encourage and support study 
of the knowledge, attitudes and beliefs of those who have links to the provision 

 

96  R. Humphries, R. Thorlby, H. Holder, P. Hall, and A. Charles. 2016. Social Care For Older People: Home 
Truths. The King’s Fund; Nuffield Trust.  https://www.kingsfund.org.uk 

97   R.I. Stone and N. Bryant. 2012. The Impact Of Health Care Reform On The Workforce Caring For Older 
Adults. Journal of Aging & Social Policy. 24(2):188-205. doi: 10.1080/08959420.2012.659144.  

98  Centre for International Research on Care, Labour & Equalities. Sustainable Care: Connecting People And 
Systems. 2017-2021. Faculty of Social Sciences, Sheffield University. 
http://circle.group.shef.ac.uk/sustainable-care/ 
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of LTC, including in the health care system, community organisations, religious 
structures, and professional organisations. 

 
➢ A process for regular modeling should be established so that projections are 

updated and trends can be analysed. The choice of statistical approach will 
depend on the specific expertise of the statisticians involved, who should be 
confident in the techniques to be used. The decision should also be based on 
review of recent and future advances in modeling techniques; and the 
availability of data. The predictive validity of the modeling methods used needs 
to be examined retrospectively against future empirical studies.  

 
➢ A priority should be to prepare current estimates of need for LTC services, 

where they are not yet available, for advocacy purposes and policy 
development. Such a study has recently been published from Myanmar.92  

 
➢ Reports of modelling studies should include a clear description of: 

• the definitions of the LTC services included;  

• the definition of the population being considered;  

• the definition of needing care and how it was measured;  

• the data sources and assumptions used;  

• the method and data sources used to develop unit costs and the rate of 
inflation applied;  

• the start and end dates for the projections; and 

• the statistical uncertainty associated with the findings. 
 
➢ Capacity should be built to interpret and communicate the findings of modeling 

studies in ways that policymakers and other non-statisticians can understand.  
 
➢ A cross-ministry LTC coordination committee should be established or 

strengthened that would make use of projections to inform policy and planning for 
the LTC system at national level.  

 
➢ A scheme should be established to enable post-graduate students to undertake 

placements and PhDs with regional and international institutes with expertise in 
modeling LTC projections. 

  
➢ A LTC information system should be developed or strengthened, both to improve 

the care and continuity of care of older people and to facilitate the collection of 
assessment and consultation data which can inform future modeling exercises.  

 
➢ Guidelines should be prepared for local government giving them responsibility for 

undertaking a regular modeling exercise at five year intervals to provide accurate 
short-term predictions, based on local data and social trends, that enables detailed 
planning of service provision and local budgets.  

 
➢ Modeling to project the potential impact of different policies on older people and 

their carers, on LTC services and their providers, on the health care system, and on 
the economy should be encouraged.  

 
➢ Modeling projected need, demand and costs should be part of a broader situation 

analysis about current services available and the social, economic and political 
challenges to establishing or strengthening LTC systems. Qualitative research 
about knowledge, attitudes, beliefs and practices with older people, carers, health 



 

 
46 

care providers, LTC providers and policy makers should complement the findings of 
statistical modeling.  

 
 
 
 
 
 
 
 


