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ABSTRACT 

BACKGROUND:  

Disability poses significant challenges for individuals, families, and societies, leading to diminished quality of life. 

Hypertension is notably linked to disability among older adults. This study aimed to estimate the prevalence of disability 

and future healthcare costs among community-dwelling older adults with hypertension in Thailand from 2022 to 2040. 

METHOD:  

Data were obtained from the Health, Aging, and Retirement in Thailand (HART) survey, official government data, and 

published papers. The regression model was used to estimate the prevalence of disability among older adults. The micro-

costing method was used to obtain the actual hospital service costs incurred for hypertensive patients. Then, the service 

costs of older adults with hypertension and the consumer price index were used to project future healthcare expenses. 

RESULTS:  

Thailand’s population of older adults aged 60 years or older is projected to increase from 15.77 million in 2022 to 24.04 

million in 2040. Approximately 46% of those had hypertension. The prevalence of disability among community-dwelling 

older adults with hypertension in Thailand ranged from 22-33%, and the incidence ranged from 11-18% by age group. 

There are an estimated 1.13 million older adults with hypertension and disability in 2022, and this number is forecasted to 

increase to 1.91 million by 2040. Disability-related healthcare expenditures among community-dwelling older adults with 

hypertension in Thailand are estimated to be USD 70.72 million in 2022 and are forecasted to reach USD 152.80 million by 

2040. 

CONCLUSIONS:  

This study sheds light on the anticipated health burden faced by community-dwelling older adults with hypertension and 

disability, along with the associated healthcare costs in Thailand. These findings provide valuable insights for policymakers 

in formulating service provision strategies and budgetary planning at the national level. 
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INTRODUCTION 

Disability refers to a person being unable to complete activities of daily living or/and instrumental activities of daily living 

due to physical or mental health conditions [1–6]. Disability not only profoundly affects individuals but also affects families 

and society as a whole. For example, disability is associated with an increased risk of mental health [7,8], reduced physical 

activity [9], and a strong negative effect on quality of life, leading to long-term care and mortality. [10] Disability can also 

impose additional financial and caregiver burdens. For instance, taking care of individuals with disability increases 

depressive symptoms [11,12]. Another study demonstrated that the degree of caregiver burden was affected by the 

functional status of the care recipient, in which a caregiver caring for a disabled person with a disability experienced a 

severe degree of caregiver burden. [13] Caregiving can increase the financial strain on the family [1,14–16]. 

 

Hypertension is highly prevalent among older adults, making it one of the most common chronic conditions that they 

experience [17–24]. Hypertensive older adults have an increased risk of developing a disability. Previous studies have 

shown that hypertension increases the occurrence of disability [18,19]. In addition, the chance of developing disability 

among individuals increased with age [25]. Several studies have investigated disability among older adults with 

hypertension.[18,19,25,26]. The prevalence of disability among older adults varies among countries such as 39.2% in India 

[27], 24.7% in Malaysia [28], 15.3% in Taiwan [29], 35% in Australia, and 36.5% in Thailand [30]. Globally, studies show that 

approximately 15–30% of hypertensive older adults experience some form of disability, highlighting the global burden of 

this comorbidity. 

 

Given the high prevalence of hypertension and disability, financial projections are tools used by policymakers to 

manipulate service provision and budgeting allocation, as well as to monitor financial status [31,32]. Financial projections 

also aid in developing well-informed policies.[33] For instance, a study of long-term care expenditure projections in 

Thailand showed that long-term care expenses for the next 10 years would reach 0.80 percentage points of GDP or 3.83 

percentage points of government revenue, suggesting that expenditures on community-based long-term care would be 

affordable for Thai governments [34]. To date, no projection has been made to understand the future prevalence of 

disability and healthcare costs among hypertensive older adults in Thailand. Hence, the objectives of our study were to 

estimate (1) the prevalence of disability and (2) associated healthcare costs for community-dwelling older adults with 

hypertension in the future, providing evidence-based recommendations to government agencies in Thailand. Although 

several studies in Thailand have estimated the current costs of hypertension or long-term care, these studies have primarily 

focused on cross-sectional cost estimation or specific healthcare services and have not quantified the future burden 

associated with disability among hypertensive older adults. Previous Thai projection studies have also largely examined 

long-term care expenditures at the population level without integrating disease-specific epidemiological data with actual 

healthcare service costs. The present study addresses this evidence gap by integrating nationally representative 

epidemiological data from the HART survey, United Nations population projections, and actual provider cost data derived 

from Thai community hospitals into a single projection framework. Unlike previous Thai costing studies that estimated 

current expenditures, this study projects both the future prevalence of disability and the corresponding healthcare costs 

among community-dwelling older adults with hypertension through 2040. This forward-looking approach provides 

evidence to support long-term resource allocation, budget planning, and preventive policy development in Thailand's 

ageing society. 

 

METHODS 

DATA 

Data on hypertension and disability incidence were obtained from the Health, Aging, and Retirement in Thailand (HART) 

survey (wave-1 [2015] and wave-2 [2017]) [35]. The data are available for academic users from the website of the Center 

for Aging Society Research (CASR), NIDA, Thailand, at http://rc-demo.nida.ac.th/casr//. In addition, population projection 

data from 2022 to 2040 were obtained from the Department of Economic and Social Affairs, United Nations [36]. The cost 

of hypertension among older adults per person-year was obtained from a published paper. The original study estimated 

http://rc-demo.nida.ac.th/casr/
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healthcare costs using a traditional costing approach combined with the cost to charge ratio (CCR) method. Hospital 

costs were categorized into labor, material, and capital cost while indirect costs were allocated from supporting service 

departments using allocation criteria. The CCR for each service category was derived by dividing total costs by total 

charges and applied to patient billing records to estimate the actual cost of services. Unit costs per visit and annual costs 

per patient were then calculated by dividing total costs by the number of visits and patients with hypertension [37]. Data 

on the consumer price index (CPI) from 2010–2020 were obtained from the Bank of Thailand [38]. This secondary data 

analysis was approved by the ethics review board at Taipei Medical University (TMU-JIRB: N202304033). 

FUTURE CASES AND COST PROJECTION: 

1. The total number of older adults in Thailand from 2022 to 2040 was obtained from the Department of Economic and 

Social Affairs, United Nations. 

2. Estimation of the number of older adults with hypertension in Thailand based on the prevalence of hypertension by 

age groups in 2017 from the HART study. 

3. Estimate the prevalence of disability among older adults with hypertension for each age group using logistic 

regression. The model accounted for potential risk factors including age, number of chronic conditions, obesity status, 

and baseline disability. These factors were statistically significant predictors in our earlier study [26]. Our current analysis 

used marginal effects to quantify how each factor influenced disability rates across age groups. The logistic regression 

model included age, sex, number of chronic conditions, obesity status, and baseline disability. Model fit was 

evaluated using the Hosmer–Lemeshow test (p>0.05) and pseudo R2 (0.21), indicating acceptable validity. Disability 

was defined as having difficulty in performing at least one Activity of Daily Living (ADL) item in the HART survey, which 

includes dressing, grooming, bathing, eating, incontinence of bladder and bowel. The logistic regression model can 

be expressed as: logit(P(disability)) = β0 + β1(age group) + β2(sex) + β3(obesity) + β4(number of chronic conditions) + 

β5(baseline disability), where female sex, non-obesity, and the absence of baseline disability were used as the 

reference categories.  

4. Multiply the number of hypertensive adults with disability in year t by the (constant) disability prevalence rate to get 

the number of hypertensive adults still with a disability in year t+1. 

5. Multiply the number of hypertensive adults without disability in year t by the (constant) disability incidence rate to get 

the number of hypertensive adults newly with a disability in year t+1. 

6.  Added step 4 and 5 to get the total number of hypertensive adults in year t+1 with a disability. 

7.  Followed similar steps (repeat 3-5) for the projected years.  

8.  Assign healthcare costs per year by multiplying the total number of older adults living with hypertension and disability 

by the cost of hypertension among older outpatient services from a published paper [38]. Future healthcare costs are 

adjusted by the lower-bound, mean, and upper-bound of the consumer price index (CPI). 

ASSUMPTIONS  
The projection is intended as a baseline estimate rather than a forecast of intervention-adjusted outcomes. Healthcare 

costs were calculated from a provider’s perspective were based on data from community hospitals in Thailand. The 

assumptions of this analysis were as follows: 1) healthcare costs are assumed to be constant with an increase due to the 

consumer price index (CPI) throughout the projected period; and 2) disability prevalence and incidence rate among 

community-dwelling older adults with hypertension are assumed to be constant. Although this assumption may not fully 

reflect future epidemiological changes, it is commonly adopted in long-term healthcare expenditure projection studies 

when reliable forecasts of future disease trends are unavailable. This approach isolates the impact of population ageing 

on healthcare demand while avoiding speculative assumptions regarding future hypertension management, behavioural 

risk factors, and policy changes. Therefore, the estimates should be interpreted as a baseline projection scenario. 

 

Microsoft Excel and Stata version 18 MP (Stata Corp LP, College Station, TX, USA) were used for data analysis and 

projection. 

A SENSITIVITY ANALYSIS  

One-way sensitivity analysis was performed to evaluate the robustness of the projected healthcare costs under alternative 

assumptions. Disability prevalence was selected as the key parameter because it directly determines the projected 
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number of older adults with hypertension and disability and, consequently, the total healthcare expenditure. In the 

sensitivity analysis, disability prevalence was varied by ±20% while all other model parameters were held constant. The 

projected number of older adults with hypertension and disability and the total healthcare costs were then recalculated 

for each scenario (see Supplementary Table and Figures: eTable 3, eFigure 2 to eFigure 5). 

 

A ±20% variation was selected as a plausible uncertainty range because parameter-specific measures of uncertainty, 

such as confidence intervals for the projected prevalence and incidence estimates, were unavailable. Deterministic one-

way sensitivity analysis using a plausible range of parameter values is a widely accepted approach for assessing 

uncertainty in health economic modelling. Therefore, the purpose of the ±20% variation was to evaluate the robustness of 

the projections rather than to represent statistical confidence limits [39,40]. The robustness of the findings was assessed by 

comparing the results of the sensitivity analyses with those of the base-case analysis. 

 

RESULTS 

PARTICIPANTS WERE THAI OLDER ADULTS AGED 60 YEARS OR ABOVE. 

Figure 1 provides information about older adults aged 60 years or older in five main groups: 1) individuals aged 60 years 

or older according to the United Nations, 2) individuals without hypertension, 3) individuals with hypertension, 4) individuals 

with hypertension but who are not disabled, and 5) projected older adults with hypertension and disability. The results 

showed that the number of projected older adults in the five groups is forecasted to increase by 2040. Specifically, 

according to information from the United Nations, there will be 24.03 million older adults in Thailand who are 60 years of 

age and older by 2040. Based on the constant prevalence and incidence rate assumption (eTable 1), the number of 

individuals with hypertension is estimated to be 7.07 million people in 2022 and is projected to reach 11.15 million people 

by 2040. Among individuals with hypertension, those with hypertension but who were not disabled were estimated to be 

4.82 million people in 2022 and are expected to reach 9.24 million people by 2040. Additionally, the number of older adults 

with hypertension and disability is estimated to be 1.13 million people in 2022 and is projected to reach 1.91 million people 

by 2040. 

FIGURE 1. PROJECTED OLDER ADULTS AGED 60 YEARS OLD OR ABOVE IN THAILAND 
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PROJECTED OLDER ADULTS WITH HYPERTENSION AND DISABILITY IN THAILAND BY AGE GROUPS 

Figure 2 presents information from a projection of older adults with hypertension and disability by age groups. The results 

showed that the number of older adults with hypertension and disability aged 70–79 years is forecasted to reach more 

than 0.75 million by 2040, which is the highest age group. Specifically, the number of older adults aged 60–69 years with 

hypertension and disability was estimated to be 0.46 million in 2022 and is projected to increase gradually to 0.50 million 

by 2040. Moreover, the number of older adults with hypertension and disability between the ages of 70 and 79 was 

estimated to be 0.39 million in 2022 and is projected to grow moderately to 0.75 million by 2040. While the number of older 

adults with hypertension and a disability aged 80 years or older was estimated to be 0.26 million in 2022, it is projected to 

increase to 0.66 million by 2040. 

FIGURE 2. PROJECTED OLDER ADULTS WITH HYPERTENSION AND DISABILITY IN THAILAND BY AGE GROUPS 
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FIGURE 3. PROJECTED TOTAL ANNUAL HEALTHCARE COSTS 

 

Note. CPI = Consumer Price Index. Exchange rate 35THB=1USD [41] 
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HEALTHCARE COST PROJECTION 

We found that the mean annual healthcare costs for older adults with hypertension and disability were estimated at USD 

63 in 2022. It will amount to USD 80 per person in 2040, which is higher when the costs are compared to the capitation rate 

paid for outpatient services by the universal health coverage scheme (UCs) in Thailand. The capitation rate for outpatient 

services is USD 39 per person in 2023. [42] In addition, it is forecasted to be USD 64 in 2040 based on the average annual 

growth rate of the capitation rate between 2017 and 2021, which is approximately 3%. The estimates depict a substantial 

increase from 2022, where lower annual costs were approximately USD 69.38 million, which is expected to increase to USD 

126.32 million by 2040. Moreover, the average annual healthcare expenditure, initially USD 70.72 million in 2022, is projected 

to increase to USD 152.80 million by 2040. These rising costs, as shown in Figure 3 and Supplementary eFigure 1, emphasize 

the critical need for proactive strategies to manage and mitigate healthcare expenses in Thailand's aging population 

with hypertension.  

 

Regarding policy related to dependent individuals in Thailand, the National Health Security Office (NHSO) provides a long-

term care program that covers Thais of all ages who have difficulty performing activities of daily living (ADL) and who 

have cognitive impairment.[43] The NHSO allocates an annual budget to the local government for public healthcare and 

social care (e.g., volunteer, home visit, home modification) that is equal to USD 171 per capita per year in 2023. This 

allocation is based on the number of dependents in the community. Even though there is an annual budget for long-term 

care services, it is unknown whether future healthcare costs will exceed the government's budget due to Thailand's rapidly 

aging population. The results of our projection from 2022 to 2040 suggest that prevention and promotion programs such 

as community-based hypertension screening, adherence support programs, and rehabilitation services are necessary for 

this target group to help sustain the Thai insurance scheme in terms of reducing disability risk and long-term costs. These 

findings may also support budget planning within the Universal Coverage Scheme (UCS), the National Health Security 

Office (NHSO), and Thailand's Long-Term Care (LTC) programme by identifying future resource requirements for outpatient 

care, rehabilitation capacity, and community-based preventive services. Strengthening primary care, medication 

adherence, blood pressure control, and community rehabilitation may delay disability onset and improve the 

sustainability of the health system. 

ASSUMPTION 

The projection was intended as a baseline scenario based on the best available empirical data, given the absence of 

robust nationally representative longitudinal data to support reliable time-varying estimates over the 2022–2040 period. 

Similar assumptions were observed in previous published studies. Chen Y et al conducted a study in 2023 in which disability 

incidence among older adults with hypertension is effectively assumed constant over time in the absence of modeled 

changes, which is a common approach in such Markov or microsimulation models[44]. A similar assumption was observed 

in the burden-of-disease studies by Liu AB et al that are often cited to justify assuming constant disability rates in analytic 

models of chronic conditions like hypertension[45].  

COMPARISON WITH OTHER STUDIES 

However, findings from this study were lower than those from previous studies due to differences in healthcare facility level 

and income level. For example, a previous study showed that the monthly medical care costs for older adults with 

functional disabilities in the US were estimated at USD 420 per person in 2022 and are forecasted to reach USD 430 per 

person in 2030 [46]. Another study showed that in the US, the average annual healthcare expenditure of hypertension for 

older adults aged 65 or older was USD 778 per person in 2010, which was greater than that for adults aged 18-44 years 

(USD 636) and aged 45-64 years [47]. In another study, older adults aged 65 years or older with hypertension were 

forecasted to face more than USD 2,000 in incremental healthcare costs per year compared with those aged 64 years or 

younger in 2014 [48]. 

STRENGTHS AND LIMITATIONS 

Our findings have practical implications. This study provides information on the prevalence and incidence of hypertension, 

the proportion of older adults with hypertension and disability, and the total projected annual healthcare costs. The results 
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suggest the initiation of programs for preventing disability among older adults with hypertension, which will consequently 

reduce future healthcare costs among target groups. 

 

The constant-rate assumption reflects the absence of robust longitudinal national data on future changes in hypertension 

control, disability incidence, and disability prevalence among older adults with hypertension in Thailand. We consider it a 

strength although we acknowledge that this approach likely provides a conservative baseline estimate and may 

underestimate or overestimate future burden depending on changes in prevention, treatment, and population health 

dynamics. 

 

This study has limitations. We assumed constant hypertension incidence and constant disability incidence among older 

adults in our projection. Therefore, our findings are likely to underestimate the number of older adults with hypertension 

and disability and future healthcare costs. Second, no breakdown by disability severity was possible. Thus, further studies 

along with different scenarios are recommended to determine the prevalence and incidence rate, which could improve 

the generalizability of these findings. In addition, improvements in hypertension detection, medication adherence, blood 

pressure control, and preventive programmes could reduce future disability incidence and healthcare expenditure. 

Conversely, worsening cardiovascular risk profiles could increase future costs. Furthermore, the projected costs include 

only outpatient hypertension-related healthcare services from the provider perspective and exclude inpatient care, 

rehabilitation, assistive devices, home care, long-term care, informal care, and productivity losses because Hypertension 

is predominantly managed in outpatient settings, and most routine monitoring and treatment occur without 

hospitalization. Additionally, disability in this study was defined as having difficulty in at least one activity of daily living 

(ADL). Consequently, our findings are likely to represent conservative estimates of the overall financial burden. 

 

CONCLUSIONS 

In conclusion, our study revealed an increasing prevalence of disability and anticipated healthcare expenditures among 

community-dwelling older adults with hypertension in Thailand. With a projected 41% increase in the number of 

hypertensive older adults experiencing disability and a 54% increase in associated healthcare costs from 2022 to 2040, 

urgent action is warranted. Implementing health promotion initiatives and disability prevention programs targeted at this 

demographic can mitigate disease burdens and alleviate the strain on healthcare resources. Proactive measures are 

essential to safeguard the well-being of older adults with hypertension, ensuring a healthier and more sustainable future 

for Thailand's aging population. Community-based screening, adherence support, and rehabilitation were identified as 

important strategies to reduce disability risk and long-term costs among older adults with hypertension. 
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APPENDIX: SUPPLEMENTARY TABLE AND FIGURES 

eTable 1: Prevalence and incidence rate of disability by age group 

eFigure 1: Total annual healthcare costs per person 

eTable 2: The Consumer Price Index (CPI) in Thailand 

eTable 3: Prevalence and incidence rate of disability by age groups by ±20% 

eFigure 2: Projected older adults with hypertension and disability in Thailand by age groups (by +20%) 

eFigure 3: Projected total annual healthcare cost for community-dwelling older adults with hypertension in Thailand (by 

+20%) 

eFigure 4: Projected older adults with hypertension and disability in Thailand by age groups 

 (by -20%) 

eFigure 5: Projected total annual healthcare cost for community-dwelling older adults with hypertension in Thailand (by -

20%) 

ETABLE 1: PREVALENCE AND INCIDENCE RATE OF DISABILITY BY AGE GROUPS  

Age groups Prevalence rate Incidence rate 

60-69 years old 22.40% 10.95% 

70 -79 years old 29.60% 15.24% 

80 years old or above 33.30% 17.68% 

Noted:  Stata command for prevalence (margins, at (age_group 2015=0 any_adl_2015==1) 

 

            Age groups Predicted probability (95% CI) p-value 

60–69 years 0.224 (0.080–0.368) 0.002 

70–79 years 0.296 (0.132–0.459) <0.001 

80 years old or above 0.333 (0.172–0.494) <0.001 

Stata command for incidence (margins, at (age_group_2015=0 any_adl_2015==0) 

 

      Age groups Predicted probability (95% CI) p-value 

60–69 years 0.110 (0.076–0.143) <0.001 

70–79 years 0.152 (0.119–0.197) <0.001 

80 years old or above 0.177 (0.133–0.232) <0.001 
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EFIGURE 1: TOTAL ANNUAL HEALTHCARE COSTS PER PERSON 

 

Note. CPI =  The Consumer Price Index  

 

ETABLE 2. THE LOWER BOUND, MEAN, AND UPPER BOUND OF THE CONSUMER PRICE INDEX (CPI) IN THAILAND FROM 2010 TO 

2020 

The Consumer Price Index (CPI) 
 

Upper bound of the CPI 2.30% 

Mean of the CPI 1.36% 

Lower bound of the CPI 0.40% 

 

A One-way Sensitivity Analysis of Prevalence of disability (±20%) 

One-way sensitivity analysis was performed to evaluate the robustness of the projected healthcare costs under alternative 

assumptions. Disability prevalence was selected as the key parameter because it directly determines the projected 

number of older adults with hypertension and disability and, consequently, the total healthcare expenditure. In the 

sensitivity analysis, disability prevalence by age groups was varied by ±20% while all other model parameters were held 

constant. The projected number of older adults with hypertension and disability and the corresponding total healthcare 

costs were then recalculated for each scenario. 

 

ETABLE 3: PREVALENCE AND INCIDENCE RATE OF DISABILITY BY AGE GROUPS BY ±20% 

Age groups Prevalence rate Prevalence rate +20% Prevalence rate-20% 

60-69 years old 22.40% 42.40% 2.40% 

70 -79 years old 29.60% 49.60% 9.60% 

80 years old or above 33.30% 53.30% 13.30% 
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EFIGURE 2: PROJECTED OLDER ADULTS WITH HYPERTENSION AND DISABILITY IN THAILAND BY AGE GROUPS (BY +20%) 

 
 

EFIGURE 3: PROJECTED TOTAL ANNUAL HEALTHCARE COST FOR COMMUNITY-DWELLING OLDER ADULTS WITH HYPERTENSION 

IN THAILAND (BY +20%) 
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EFIGURE 4: PROJECTED OLDER ADULTS WITH HYPERTENSION AND DISABILITY IN THAILAND BY AGE GROUPS (BY -20%) 

 

EFIGURE 5: PROJECTED TOTAL ANNUAL HEALTHCARE COST FOR COMMUNITY-DWELLING OLDER ADULTS WITH HYPERTENSION 

IN THAILAND (BY -20%) 
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