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Introduction: As the United States population ages, the adult population with chronic

diseases is expected to increase. Exploring credible, evidence-based projections of

the future burden of chronic diseases is fundamental to understanding the likely

impact of established and emerging interventions on the incidence and prevalence

of chronic disease. Projections of chronic disease often involve cross-sectional data

that fails to account for the transition of individuals across di�erent health states. Thus,

this research aims to address this gap by projecting the number of adult Americans

with chronic disease based on empirically estimated age, gender, and race-specific

transition rates across predetermined health states.

Methods: We developed a multi-state population model that disaggregates the adult

population in the United States into three health states, i.e., (a) healthy, (b) one chronic

condition, and (c) multimorbidity. Data from the 1998 to 2018 Health and Retirement

Study was used to estimate age, gender, and race-specific transition rates across the

three health states, as input to the multi-state population model to project future

chronic disease burden.

Results: The number of people in the United States aged 50 years and older will

increase by 61.11% from 137.25 million in 2020 to 221.13 million in 2050. Of the

population 50 years and older, the number with at least one chronic disease is

estimated to increase by 99.5% from 71.522 million in 2020 to 142.66 million by

2050. At the same time, those with multimorbidity are projected to increase 91.16%

from 7.8304 million in 2020 to 14.968 million in 2050. By race by 2050, 64.6%

of non-Hispanic whites will likely have one or more chronic conditions, while for

non-Hispanic black, 61.47%, and Hispanic and other races 64.5%.

Conclusion: The evidence-based projections provide the foundation for

policymakers to explore the impact of interventions on targeted population

groups and plan for the health workforce required to provide adequate care for

current and future individuals with chronic diseases.
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What is already known about this topic?

- Adults population in the United States with chronic diseases is

expected to increase.

What is added by this research?

- An evidence-based age, gender, and race-specific projections of

the burden of chronic diseases show that the majority of the

adult population 50 years and older, across all races, will have

at least one chronic disease by 2050, with the majority between

the ages of 60 to 79 years.

What are the implications for public
health?

- The importance of prioritizing the promotion of access to

high-quality primary care to provide whole-person care that

ensures prevention and management of chronic disease care

and addresses evidence-based social determinants of health that

increase the risk of developing chronic diseases.

Introduction

According to the US Centers for Disease Control and Prevention,

in 2019, 54.1 million US adults were 65 years or older, representing

16% of the population. By 2040, it is estimated that the number of

older adults 65 years and older is expected to reach 80.8 million

and 94.7 million by 2060, representing 25% of the US population.

An aging population is characterized by the co-occurrence of

more than one chronic condition, which is referred to as

multimorbidity (1–4).

A meta-analysis of the prevalence of multimorbidity in high, low,

and middle-income countries found an overall pooled prevalence

of 33.1% (30.0–36.3). There was a considerable difference in

the pooled estimates between high-income countries and low

and middle-income countries, with prevalence ranging between

37.9 (32.5–43.5) and 29.7% (26.4–33.0), respectively (5). In the

United States, data from the 2018 National Health Interview

Survey (NHIS) indicates that 27.2% of US adults had multiple

chronic conditions. While multimorbidity is not new, there is

greater recognition of its impact and the importance of improving

outcomes for individuals affected. Multimorbidity is associated with

increased mortality (6), reduced quality of life, and functional status

(2, 7, 8), increased health services use (3, 9), and higher cost

of care.

To better understand the future chronic disease burden, as

well as explore the effectiveness of various interventions on the

incidence and prevalence of chronic disease, including quality of

life outcomes for people with chronic disease, requires an evidence-

based and credible forecast of the current and a future number

of American adults with chronic disease. Projections of chronic

disease often involve cross-sectional data that fails to account for

the transition of individuals across different health states. Thus,

this research aims to address this gap by projecting the number of

adult Americans with chronic disease based on empirically estimated

age, gender, and race-specific transition rates across predetermined

health states. The evidence-based projections from this research

could help healthcare providers to implement interventions for

targeted population groups to prevent and or manage their chronic

disease and plan for the health workforce required to provide

adequate care for current and future individuals with chronic

diseases to achieve the quadruple aim of healthcare, i.e., improve

population health, reduce cost, and increase patients’ and providers

satisfaction (10, 11).

Methods

Model design

To project the number of Americans 50 years and older with one

or more chronic conditions, we developed and validated a dynamic

multi-state population model (12–15) to simulate the population

of the United States and track their transition to and from three

health states. The health states are (a) healthy (adults with no chronic

condition), (b) one chronic condition (adult with any one of the nine

chronic conditions indicated in the Health and Retirement Survey),

and (c) multimorbidity (adults with at least two chronic conditions

indicated in the Health and Retirement Survey). For each health

state, adult individuals were further divided into a three-dimensional

vector: age (from age 50–100 and older), gender (male and female),

and race (non-Hispanic white, non-Hispanic black, Hispanic, and

other races). To ensure consistency and validation of the model

output, an additional state that accounts for the population below

50 years was included to ensure that individuals aged 50 transitions

to the adult population’s health states. To ensure a consistent aging

process, the population aged 50 years and younger was subdivided by

age (age 0–age 49). The number of people below age 50 increases by

births and net migration (estimated by calibration) and decreases by

deaths and becoming age 50. Births were estimated using race-specific

fertility rates from the National Vital Statistics report and the fecund

female population age 15–49, while life tables informed deaths (16).

At the end of each year, the surviving population in each age cohort

flows to the subsequent cohort, except the final age cohort, age 100

and older. Transition across health states was determined by 1-year

age-gender-race specific transition rates.

Health states
The chronic conditions in the Health and Retirement Survey

record self-reported lifetime histories of a modest number of illnesses

and conditions that are very important to older persons and account

for much of the morbidity and mortality among older persons in

western societies. The conditions consist of: (a) hypertension, (b)

diabetes mellitus, (c) cancer (various types at all bodily sites, except

minor skin cancers), (d) chronic lung diseases (often including

emphysema, but not asthma), (e) coronary health disease, (f)

congestive health failure, (g) stroke (cerebrovascular disease), (h)

arthritis (a collection of heterogeneous diseases and Musculoskeletal

pain syndromes), and (i) psychiatric problem (in general, not

further defined or categorized, except major depressive, depressive

symptoms, and dementia). Adult individuals who reported no

presence of any chronic conditions were classified as healthy; those

who reported only one of the chronic conditions were classified
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as adults with a single chronic condition, whereas those with at

least two or more chronic conditions were classified as adults

with multimorbidity.

Model assumption
Constant age-gender-race-specific mortality rates were used for

the population 50 years and younger. For the adult population, the

1000 bootstrap estimates for all the transitions across the health states

accounted for future improvement or deterioration. A race-specific

fertility rate was used, while we assumed a constant fertility rate

from 2018 over the simulation time. This assumption was deemed

appropriate because a fertility rate change will not impact the adult

population by 2060. The net migration rate, estimated via calibration,

was assumed to be constant over the simulation time.

Estimation of transition rates
The 1998 to 2018 Health and Retirement Study data (17)

was used to estimate the transition rates across health states. The

Health and Retirement Study is a longitudinal panel study that

surveys a representative sample of more than 26,000 Americans

over the age of 50 every two years. The study explores changes in

labor force participation and the health transitions that individuals

undergo toward the end of their work lives. Since its inception, the

study has collected information about income, work, assets, pension

plans, health insurance, disability, physical health and functioning,

cognitive impairment, and healthcare expenditure.

The input data to the transition rate estimate is in an extended

format, and each observation occupies one line of data. Each line

of observation includes the individual’s age and values of covariates

in the model. Everyone has multiple lines of observation. Since

the Health and Retirement Study is not an annual survey, we fill

in gaps with pseudo-data representing successive years to obtain

annual transition probabilities (18). If starting and ending states of

an interval are the same, the filled-in data assume that states. If an

interval’s starting and ending states differ, the filled-in data assume

one transition at a random time. Multinomial logistic regressions

are then fitted to estimate the probability of transitioning from a

starting health state to one of ending health states (including death).

Multinomial logistic regression models estimate age, gender, and

race-specific transition rates.

Model validation

The model structure has been validated and used for several

publications on similar chronic conditions in other countries (13–

15). Thus, the structure of the model has been presented to

researchers familiar with chronic disease care in several countries to

verify the conceptual framework of the model and its assumptions

regarding causal relationships as indicated in the literature cited

(19–21). The model structure is grounded in evidence of how

individuals transition from a healthy state to a single and multiple

chronic conditions over their lifetime. To ensure that the model

output is consistent with available data, selected simulated outcomes

were compared with available data. The results suggest that the

simulated model outputs compare favorably with the available data,

demonstrating that the model performs credibly.

Results

Transition rates by age, gender, and race

Figure 1 shows the age, gender, and race-specific transition

rates across the three health states and death. For both gender

and race, the progression to worse health status (healthy to one

chronic condition, healthy to multimorbidity, and from one chronic

condition to multimorbidity) increases with age, except for the

progression from healthy to one chronic condition where the

transition rates begin to decrease significantly from age 90. Also,

mortality across all the health states increases with age. On the

contrary, for both gender and race, the regression to a better health

status from multimorbidity to one chronic condition decreases

with age.

For gender differences, males have a higher rate of progression

to a worse health state compared to females, while regression to a

better health state was better for females than males. Also, females

are more likely to maintain their health status than males. In the

case of mortality, males have higher death rates than females. For

race differences, non-Hispanic White had a higher transition rate

while non-Hispanic Black had the lowest transition rate from a

healthy to one chronic condition. For individuals transitioning from

healthy to multimorbidity, Hispanics had a higher transition rate for

all races, while non-Hispanic Whites had the lowest transition rate.

Likewise, Hispanics had the highest transition rates for individuals

transitioning from one chronic condition to multimorbidity, while

other races had the lowest transition rates. Hispanics had the highest

transition rates for regression from multimorbidity to one chronic

condition, whereas non-Hispanic Blacks had the lowest transition

rates. The transition rates from healthy to death and one chronic

condition to death show that non-Hispanic Blacks have the highest

transition rates among all the races, whereas Hispanics have the

lowest transition rates. For the transition from multimorbidity to

death, non-Hispanic Blacks have the highest transition rates, while

non-Hispanic Whites have the lowest transition rates.

The results in Table 1 suggest that the number of people in

the United States aged 50 years and older will increase by 61.11%

(100% confidence interval 57.2%−66.2%) from 137.25 million

(135.64–139.18) in 2020 to 221.13 million (213.24–231.34) in 2050.

Remarkably, the number of people aged 80 years and older will

increase by 137.26% (116.0%−164.6%), from 16.935 million (16.148–

17.863) in 2020 to 40.181 million (34.881–47.272) in 2050. Of the

population 50 years and older, the number with at least one chronic

disease is estimated to increase by 99.5% (95.1%−107.9%) from

71.522 million (69.065–73.781) in 2020 to 142.66 million (134.74–

153.39) by 2050. At the same time, those with multimorbidity are

projected to increase 91.16% (79.09%−103.24%) from 7.8304 million

(6.5965–9.4853) in 2020 to 14.968 million (11.813–19.277) in 2050.

The analysis suggests that by 2035, 35.66% (33.36–36.04) of the adult

population 50 years and older will have at least one chronic condition,

which is expected to increase to 47.81% (46.09–49.71) by 2050. At the

same time, 3.659% (2.905–4.696) of the adult population is expected

to have multimorbidity, increasing to 5.017% (3.948–6.481) by 2050.

Most individuals with at least one chronic condition (62.75% in

2020 and 58.54% in 2050) or multimorbidity (62.9% in 2020 and

58.9% in 2050) are between the ages of 60 to 79 years. However,

individuals aged 80 years and older with one chronic condition and

multimorbidity are projected to have the highest increase (244.3%
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FIGURE 1

Transition rates across health states. Mwhite: is male non-Hispanic white; Mblack: is male non-Hispanic black; Mhispanic: is male Hispanic; and Mother: is

male other races; while Fwhite: is female non-Hispanic white; Fblack: is female non-Hispanic black; Fhispanic: is female Hispanic; and Fothers: is female

other races.

for one chronic condition and 202.7% for multimorbidity) from 2020

to 2050.

For gender differences, by 2050, 53.33% (52.07–54.88) of the

individuals with one chronic condition are projected to be females,

while males form the majority of those with multimorbidity with an

estimated 50.71% (44.43–55.79) by 2050.

Tables 2–5 show the race-specific projections. The number of

non-Hispanic Whites adults 50 years and older with at least one

chronic condition is projected to increase from 46.6159 million

(44.786–48.339) in 2020 to 93.026 million (86.516–99.839) by

2050, representing an increase of 99.55% (93.2%−106.5%). Most

non-Hispanic Whites with one chronic condition are females

between the ages of 60 to 79 years. In addition, the age

group with the highest increase in one chronic condition is

individuals 80 years and older. Similarly, the number of non-

Hispanic Whites with multimorbidity is estimated to increase

from 4.8927 million (4.0826–5.9523) in 2020 to 9.12 million

(6.9983–12.6401) by 2050. For multimorbidity among the non-

Hispanic Whites, the majority are males between the ages of 60 to

79 years.

The projected number of non-Hispanic Blacks with at least one

chronic condition is 8.1994 million (7.6355–8.6193) in 2020 and

is expected to increase to 15.2213 million (13.33–16.98) by 2050

[that is a relative change between 2020 and 2050 of 85.64% (74.64–

97.01)]. Most non-Hispanic Blacks with one chronic condition and

multimorbidity are females between 60 to 79 years old. Similarly, to

all the races, the age group with the highest increase is individuals 80

years and older for both one chronic condition and multimorbidity.

The number of non-Hispanic Blacks withmultimorbidity is projected

to increase from 0.9625 million (0.7294–1.2165) in 2020 to 1.7505

million (1.1798–2.489) by 2050, representing a relative increase of

82.87% (61.75%−104.6%).
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TABLE 1 Projected number of adults 50 years and older with chronic disease in the United States.

Age cohort 2020 2035 2050 Relative change
between 2020 and

2050 (%)

Population (million)

Total adult population 137.25

[135.64–139.18]

180.40

[175.17–186.85]

221.13

[213.24–231.34]

61.11%

[57.21% to 66.22%]

50–59 years 48.318

[48.212–48.419]

55.755

[55.634–55.870]

68.555

[68.401–68.700]

41.88%

[41.88% to 41.89%]

60–79 years 72.001

[71.212–72.910]

94.610

[92.326–97.129]

112.40

[109.69–115.39]

56.11%

[54.04% to 58.27%]

80 and older 16.935

[16.148–17.863]

30.042

[26.998–33.875]

40.181

[34.881–47.272]

137.267%

[116.0% to 164.6%]

≥1 chronic condition (million)

Adult population 71.522

[69.065–73.781]

114.48

[108.87–121.36]

142.66

[134.74–153.39]

99.5%

[95.1% to 107.9%]

50–59 years 15.929

[15.181–16.460]

17.688

[16.820–18.305]

22.277

[21.192–23.047]

39.85%

[39.59% to 40.01%]

60–79 years 44.881

[43.462–46.090]

70.752

[67.520–73.550]

83.511

[79.670–86.834]

86.07%

[83.31% to 88.40%]

80 and older 10.711

[10.012–11.662]

26.040

[23.190–29.936]

36.875

[31.757–44.038]

244.3%

[217.2% to 277.6%]

Multimorbidity (million)

Adult population 7.8304

[6.5965–9.4853]

12.085

[9.6091–15.490]

14.968

[11.813–19.277]

91.16%

[79.09% to 103.24%]

50–59 years 1.6234

[1.3501–1.9254]

1.7968

[1.4913–2.1314]

2.2662

[1.8802–2.6889]

39.6%

[39.26% to 39.66%]

60–79 years 4.9258

[4.1510–6.0167]

7.4836

[5.8964–9.7171]

8.8249

[6.9446–11.454]

79.16%

[67.30% to 90.39%]

80 and older 1.2812

[0.9838–1.5817]

2.8050

[1.9896–3.8781]

3.8777

[2.6510–5.5552]

202.7%

[169.5% to 251.2%]

Prevalence of ≥1 chronic condition (%) 21.77

[21.05–22.37]

34.66

[33.36–36.04]

47.81

[46.09–49.71]

119.7%

[118.9% to 122.2%]

Fraction female 52.57

[51.77–53.20]

53.37

[52.43–54.62]

53.22

[52.07–54.88]

1.25%

[0.57% to 3.16%]

Fraction male 47.43

[46.80–48.23]

46.63

[45.38–47.57]

46.78

[45.12–47.93]

−1.39%

[−3.59 to−0.61%]

Prevalence of multimorbidity (%) 2.383

[2.007–2.887]

3.659%

[2.905–4.696]

5.017

[3.948–6.481]

110.5%

[96.7% to 124.5%]

Fraction female 48.33

[44.71–52.14]

49.40

[44.54–55.21]

49.29

[44.21–55.57]

1.98%

[−1.10% to 6.59%]

Fraction male 51.67

[47.86–55.29]

50.60

[44.79–55.46]

50.71

[44.43–55.79]

−1.86%

[−7.18% to 0.89%]

Hispanic adults 50 years and older with at least one chronic

condition are estimated to increase from 11.7996 million (11.125–

12.546) in 2020 to 24.732 million (22.214–28.613) by 2050. This

change represents an increase of 109.61% (99.67–128.1). Like all

races, most Hispanics with one chronic condition are females within

the age group of 60 to 79 years, and the age group with the

highest increase in the number of people with at least one chronic

condition and multimorbidity is individuals aged 80 years and older.

Also, the number of Hispanics with multimorbidity is projected to

increase from 1.4632million (1.0713–1.902) in 2020 to 2.9136million

(1.8776–4.2586) by 2050. Most Hispanics with multimorbidity are

males between 60 to 79 years old.

Lastly, the number of other races who are not non-Hispanic

Whites, Blacks, or Hispanics in the United States with at least

one chronic condition is projected to increase from 4.9072 million

(4.3938–5.3519) in 2020 to 9.684 million (7.8591–11.6347) by 2050,

representing a relative increase of 97.34% (78.87–117.4) from 2020

to 2050. Most of the other races with one chronic condition are

females between the ages of 60–79 years. Among the other race, the

age group with the highest increase in the number of people with at
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TABLE 2 Projected number of non-Hispanic White adults 50 years and older with chronic disease (in millions by sex and age) in the United States.

Age cohort 2020 2035 2050 Relative change
between 2020 and

2050 (%)

≥1 chronic condition (million)

50–59 years 10.347

[9.8407–10.739]

11.483

[10.893–11.942]

14.464

[13.725–15.038]

39.79%

[39.48%−40.03%]

60–79 years 29.260

[28.395–30.063]

46.139

[44.027–47.866]

54.453

[51.942–56.510]

86.10%

[82.93%−87.97%]

80 and older 7.0089

[6.5512–7.5374]

17.040

[15.209–19.300]

24.109

[20.849–28.291]

244.0%

[218.3%−275.4%]

Total 46.6159

[44.786–48.339]

74.662

[70.129–79.108]

93.026

[86.516–99.839]

99.55%

[93.2%−106.5%]

Female

50–59 years 5.1688

[4.8547–5.4175]

5.7010

[5.3377–5.9886]

7.0841

[6.6341–7.4400]

37.05%

[36.65%−37.33%]

60–79 years 15.1119

[14.500–15.652]

24.070

[22.700–25.213]

28.092

[26.472–29.445]

85.89%

[82.56%−88.12%]

80 and older 4.2173

[3.8823–4.6583]

10.054

[8.7272–11.916]

14.308

[11.917–17.784]

239.3%

[207.0%−281.8%]

Male

50–59 years 5.1783

[4.9860–5.3623]

5.7828

[5.5556–6.0003]

7.3799

[7.0912–7.6559]

42.52%

[42.22%−42.77%]

60–79 years 14.148

[13.862–14.451]

22.068

[21.327–22.789]

26.360

[25.470–27.223]

86.32%

[83.74%−88.38%]

80 and older 2.7916

[2.6611–2.9202]

6.9860

[6.4725–7.5923]

9.8011

[8.9301–10.897]

251.1%

[235.6%−273.2%]

Multimorbidity (million)

50–59 years 0.9972

[0.8259–1.1720]

1.1019

[0.9096–1.2939]

1.3900

[1.1474–1.6326]

39.39%

[38.93%−39.31%]

60–79 years 3.0740

[2.6021–3.7479]

4.6747

[3.6213–6.1113]

5.5100

[4.2812–7.1998]

79.24%

[64.53%−92.10%]

80 and older 0.8215

[0.6546–1.0324]

1.8122

[1.2028–2.5807]

2.5120

[1.5697–3.8077]

205.8%

[139.8%−268.8%]

Total 4.8927

[4.0826–5.9523]

7.5888

[5.7337–9.9859]

9.412

[6.9983–12.6401]

92.368%

[71.4%−112.4%]

Female

50–59 years 0.4511

[0.3521–0.5682]

0.4962

[0.3860–0.6250]

0.6167

[0.4795–0.7779]

36.70%

[36.17%−36.91%]

60–79 years 1.4434

[1.1306–1.9062]

2.2337

[1.5682–3.2361]

2.6012

[1.8290–3.7738]

80.21%

[61.77%−97.98%]

80 and older 0.4669

[0.3514–0.6284]

1.0161

[0.5919–1.6156]

1.4210

[0.7573–2.3860]

204.3%

[115.5%−279.7%]

Male

50–59 years 0.5461

[0.4727–0.6140]

0.6058

[0.5224–0.6831]

0.7734

[0.6667–0.8722]

41.61%

[41.04%−42.05%]

60–79 years 1.6306

[1.4566–1.8417]

2.4410

[2.0531–2.8751]

2.9088

[2.4522–3.4260]

78.39%

[68.35%−86.02%]

80 and older 0.3546

[0.3032–0.4072]

0.7961

[0.6109–1.0118]

1.0910

[0.8124–1.4387]

207.75

[167.9%−253.3%]

least one chronic condition and multimorbidity is individuals aged

80 years and older. The projected number of adults 50 years and

older categorized as other races with multimorbidity is estimated

to increase from 0.5119 million (0.2233–0.8173) in 2020 to 0.8927

million (0.2893–1.9205) by 2050. Most of the other races with

multimorbidity are females.
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TABLE 3 Projected number of non-Hispanic Black adults 50 years and older with chronic disease (in millions by sex and age) in the United States.

Age cohort 2020 2035 2050 Relative change
between 2020 and

2050 (%)

≥1 chronic disease (million)

50–59 years 1.8920

[1.7732–1.9764]

2.0731

[1.9372–2.1709]

2.5934

[2.4242–2.7151]

37.07%

[36.71%−37.37%]

60–79 years 5.1999

[4.9250–5.4070]

7.9304

[7.2875–8.4762]

9.2501

[8.5027–9.8901]

77.89%

[72.64%−82.91%]

80 and older 1.1075

[0.9373–1.2359]

2.4979

[1.8941–3.0597]

3.3778

[2.4076–4.3753]

205.0%

[156.9%−254.0%]

Total 8.1994

[7.6355–8.6193]

12.5014

[11.118–13.706]

15.2213

[13.33–16.98]

85.64%

[74.64%−97.01%]

Female

50–59 years 0.9467

[0.8744–0.9975]

1.0329

[0.9505–1.0909]

1.2791

[1.1773–1.3507]

35.11%

[34.65%−35.41%]

60–79 years 2.7028

[2.5303–2.8349]

4.1817

[3.8298–4.4699]

4.8336

[4.4260–5.1707]

78.84%

[74.92%−82.39%]

80 and older 0.6737

[0.5631–0.07625]

1.5029

[1,1131–1.8587]

2.0498

[1.4143–2.6938]

204.3%

[151.2%−253.3%]

Male

50–59 years 0.9453

[0.8974–0.9870]

1.0402

[0.9848–1.0890]

1.3143

[1.2445–1.3755]

39.03%

[38.68%−39.37%]

60–79 years 2.4972

[2.3780–2.5996]

3.7487

[3.4577–4.0099]

4.4165

[4.0767–4.7237]

76.86%

[71.44%−81.71%]

80 and older 0.4337

[0.3742–0.4853]

0.9949

[0.7809–1.2010]

1.3280

[0.9934–1.6815]

206.2%

[165.5%−246.5%]

Multimorbidity (million)

50–59 years 0.2130

[0.1681–0.2580]

0.2338

[0.1843–0.2848]

0.2929

[0.2307–0.3565]

37.48%

[37.27%−38.16%]

60–79 years 0.6167

[0.4735–0.7695]

0.9357

[0.6438–1.2800]

1.0918

[0.7531–1.4922]

77.05%

[59.05%−93.91%]

80 and older 0.1328

[0.0878–0.1890]

0.2765

[0.1597–0.4568]

0.3658

[0.1960–0.6403]

175.5%

[123.1%−238.9%]

Total 0.9625

[0.7294–1.2165]

1.446

[0.9878–2.0216]

1.7505

[1.1798–2.489]

81.87%

[61.75%−104.6%]

Female

50–59 years 0.0972

[0.0737–0.1241]

0.1064

[0.0805–0.1365]

0.1318

[0.0997–0.1691]

35.53%

[35.18%−36.26%]

60–79 years 0.2963

[0.2135–0.3879]

0.4604

[0.2880–0.6765]

0.5319

[0.3329–0.7824]

79.53%

[55.93%−101.6%]

80 and older 0.0778

[0.0506–0.1117]

0.1622

[0.0862–0.2635]

0.2171

[0.1065–0.3743]

178.9%

[110.5%−234.9%]

Male

50–59 years 0.1158

[0.0944–0.1375]

0.1274

[0.1038–0.1517]

0.1611

[0.1311–0.1919]

39.13%

[38.905–39.57%]

60–79 years 0.3204

[0.2523–0.3943]

0.4753

[0.3457–0.6236]

0.5599

[0.4082–0.7334]

74.75%

[61.83%−86.00%]

80 and older 0.0550

[0.0372–0.0778]

0.1144

[0.0692–0.1933]

0.1487

[0.0851–0.2667]

170.6%

[128.7%−243.1%]
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TABLE 4 Projected number of Hispanic adults 50 years and older with chronic disease (in millions by sex and age) in the United States.

Age cohort 2020 2035 2050 Relative change
between 2020 and

2050 (%)

≥1 chronic disease (million)

50–59 years 2.5907

[2.4400–2.7267]

2.9035

[2.7270–3.0625]

3.6682

[3.4463–3.8678]

41.59%

[41.24%−41.85%]

60–79 years 7.3341

[7.0190–7.6569]

11.835

[11.153–12.659]

14.056

[13.239–15.044]

91.66%

[88.62%−96.49%]

80 and older 1.8748

[1.6667–2.1631]

4.7988

[3.9698–6.1682]

7.0086

[5.5290–9.7020]

273.8%

[231.7%−348.5%]

Total 11.7996

[11.125–12.546]

19.537

[17.849–21.889]

24.732

[22.214–28.613]

109.61%

[99.67%−128.1%]

Female

50–59 years 1.2915

[1.2059–1.3694]

1.4372

[1.3377–1.5272]

1.7908

[1.6673–1.9025]

38.66%

[38.26%−38.93%]

60–79 years 3.7812

[3.6062–3.9682]

6.1549

[5.7926–6.5917]

7.2247

[6.7941–7.7456]

91.07%

[88.40%−95.19%]

80 and older 1.1254

[0.9961–1.3028]

2.8186

[2.3239–3.6155]

4.1383

[3.2314–5.7171]

267.7%

[224.4%−338.8%]

Male

50–59 years 1.2992

[1.2295–1.3581]

1.4663

[1.3837–1.5361]

1.8774

[1.7722–1.9664]

44.51%

[44.14%−44.79%]

60–79 years 3.5529

[3.4094–3.7141]

5.6809

[5.3608–6.0676]

6.8316

[6.4450–7.2994]

92.28%

[89.03%−96.53%]

80 and older 0.7494

[0.6629–0.8603]

1.9802

[1.6114–2.5527]

2.8703

[2.2253–3.9849]

283.0%

[235.7%−363.2%]

Multimorbidity (million)

50–59 years 0.3028

[0.2302–0.3902]

0.3381

[0.2555–0.4365]

0.4278

[0.3235–0.5528]

41.27%

[40.53%−41.68%]

60–79 years 0.9176

[0.6792–1.1838]

1.4275

[0.9545–1.9999]

1.6943

[1.1353–2.3721]

84.65%

[67.15%−100.3%]

80 and older 0.2428

[0.1619–0.3280]

0.5578

[0.3114–0.8892]

0.7915

[0.4188–1.3337]

225.9%

[158.6%−306.7%]

Total 1.4632

[1.0713–1.902]

2.3234

[1.5214–3.3156]

2.9136

[1.8776–4.2586]

99.13%

[75.26%−123.9%]

Female

50–59 years 0.1371

[0.0973–0.1837]

0.1522

[0.1074–0.2045]

0.1897

[0.1337–0.2551]

38.31%

[37.40–38.87%]

60–79 years 0.4331

[0.2953–0.5854]

0.6847

[0.4105–0.9842]

0.8024

[0.4811–1.1539]

85.24%

[62.94%−97.13%]

80 and older 0.1389

[0.0864–0.1937]

0.3143

[0.1603–0.5314]

0.4495

[0.2165–0.8224]

223.7%

[150.6%−324.5%]

Male

50–59 years 0.1657

[0.1329–0.2096]

0.1859

[0.1482–0.2356]

0.2381

[0.1898–0.3021]

43.73%

[42.83%−44.15%]

60–79 years 0.4844

[0.3747–0.6135]

0.7428

[0.5270–1.0157]

0.8919

[0.6336–1.2181]

84.12%

[69.12%−98.55%]

80 and older 0.1040

[0.0753–0.1359]

0.2436

[0.1511–0.3677]

0.3420

[0.2014–0.5492]

228.9%

[167.4%−304.2%]
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TABLE 5 Projected number of other adults 50 years and older with chronic disease (in millions by sex and age) in the United States.

Age cohort 2020 2035 2050 Relative change
between 2020 and

2050 (%)

≥1 chronic disease (million)

50–59 years 1.0999

[0.9828–1.1846]

1.2283

[1.0907–1.3279]

1.5519

[1.3788–1.6769]

41.10%

[40.29%−41.56%]

60–79 years 3.0872

[2.8448–3.3042]

4.8468

[4.2676–5.3310]

5.7521

[5.0644–6.3334]

86.32%

[78.02%−91.68%]

80 and older 0.7201

[0.5662–0.8631]

1.7029

[1.1205–2.3582]

2.3800

[1.4159–3.6244]

230.5%

[150.1%−319.9%]

Total 4.9072

[4.3938–5.3519]

7.778

[6.4788–9.0171]

9.684

[7.8591–11.6347]

97.34%

[78.87%−117.4%]

Female

50–59 years 0.5487

[0.4836–0.5946]

0.6086

[0.5328–0.6619]

0.7583

[0.6642–0.8245]

38.19%

[37.33%−38.66%]

60–79 years 1.5952

[1.4542–1.7136]

2.5305

[2.2494–2.7866]

2.9676

[2.6363–3.2725]

86.03%

[81.28%−90.97%]

80 and older 0.4340

[0.3396–0.5224]

1.0081

[0.6614–1.3750]

1.4154

[0.8355–2.1206]

226.1%

[146.1%−305.9%]

Male

50–59 years 0.5511

[0.4992–0.5923]

0.6198

[0.5579–0.6688]

0.7936

[0.7146–0.8560]

43.99%

[43.16%−44.51%]

60–79 years 1.4920

[1.3693–1.5906]

2.3163

[2.0182–2.5507]

2.7844

[2.4282–3.0656]

86.63%

[77.33%−92.73%]

80 and older 0.2861

[0.2266–0.3423]

0.6948

[0.4591–0.9844]

0.9646

[0.5804–1.5037]

237.2%

[156.2%−339.3%]

Multimorbidity (million)

50–59 years 0.1103

[0.0614–0.1523]

0.1231

[0.0693–0.1695]

0.1555

[0.0871–0.2146]

40.98%

[41.78%−40.89%]

60–79 years 0.3176

[0.1315–0.4941]

0.4458

[0.1377–0.8072]

0.5289

[0.1653–0.9555]

66.51%

[2.74%−93.39%]

80 and older 0.0840

[0.0304–0.1709]

0.1584

[0.0335–0.4794]

0.2083

[0.0369–0.7504]

148.0%

[21.5%−339.1%]

Total 0.5119

[0.2233–0.8173]

0.7273

[0.2405–1.4561]

0.8927

[0.2893–1.9205]

74.39%

[29.56%−134.9%]

Female

50–59 years 0.0498

[0.0270–0.0723]

0.0552

[0.0301–0.0800]

0.0688

[0.0373–0.0999]

38.01%

[38.28%−38.12%]

60–79 years 0.1493

[0.0611–0.2508]

0.2125

[0.0635–0.4316]

0.2487

[0.0749–0.5054]

66.63%

[22.70%−101.5%]

80 and older 0.0478

[0.0172–0.0957]

0.0890

[0.0185–0.2656]

0.1175

[0.0201–0.4220]

145.9%

[16.7%−341.1%]

Male

50–59 years 0.0605

[0.0345–0.0807]

0.0678

[0.0392–0.0910]

0.0867

[0.0498–0.1165]

43.42%

[44.52%−44.43%]

60–79 years 0.1683

[0.0704–0.2506]

0.2332

[0.0742–0.4081]

0.2801

[0.0904–0.4886]

66.41%

[28.38%−94.96%]

80 and older 0.0362

[0.0132–0.0752]

0.0695

[0.0150–0.2137]

0.0908

[0.0168–0.3283]

150.8%

[27.8%−336.5%]
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Discussion

The results show that the number of people in the United States

aged 50 years and older is projected to increase significantly.

Consequently, by 2050, most individuals 50 years and older will have

one or more chronic conditions. Most of the population 50 years

and older with one or more chronic conditions are projected to be

between the ages of 60 to 79 years, and the number of individuals

80 years and older with one or more chronic conditions is expected

to more than double from 2020 to 2050. Most individuals 50 years

and older with one chronic condition are females, while that with

multimorbidity are males.

The insight that the majority of the adult population 50 years and

older, across all races, will have at least one chronic condition has

health and economic implications. Within the health domain, these

insights emphasize the importance of prioritizing the promotion of

access to high-quality primary care services that can provide whole-

person care that ensures prevention and management of chronic

disease care and address evidence-based social determinants of health

that increase the risk of developing chronic diseases. Moreover,

individual, family and community-oriented health education that

highlights the importance of a healthy lifestyle and addresses

structural issues that perpetuate health disparities should be a

vital part of the health system to change the trajectory of chronic

disease. The health education provided to individuals, families

and the community and care models offered to the population

should emphasize the continuous care models for addressing chronic

conditions that help individuals to lead better lives. This health

education and care models should focus on self-care (i.e., tasks

performed by healthy people to stay healthy) and self-management

(i.e., day-to-day tasks undertaken to reduce the impact of chronic

disease on physical health status) approaches. These approaches

should focus on encouraging the individual to stay healthy and for

those with chronic conditions, the ability to manage the symptoms,

treatment, physical and psychosocial consequences, and lifestyle

changes inherent in living with a chronic condition.

Chronic disease and especially multimorbidity, is associated with

increased mortality (6), reduced quality of life, and functional status

(2, 7, 8), increased health services use (3, 9), and higher cost of care.

As a result, health care systems and policymakers should prioritize

cost-effective interventions that have the potential to reduce the cost

of chronic disease management to the health care system. Chronic

disease is associated with substantial work productivity losses. Thus,

policymakers and employers should focus on programs and resource

allocation to reduce the incidence and prevalence of chronic disease

and absenteeism resulting from chronic diseases to maintain and

increase productivity.

The main strength of this paper is the use of 20 years’

worth of data to estimate the incidence and prevalence of chronic

diseases among the adult population in the United States. The

main limitation of this research is, first, the list of chronic

diseases included in the Health and Retirement Study is not a

comprehensive list of chronic diseases, and the chronic diseases

reported in the survey are self-reported. A broader definition

of chronic diseases would include more conditions that are not

captured in this study. These can potentially underestimate the

incidence and prevalence of chronic diseases projected in this

study. Hence, the numbers provided in the research should be

interpreted within the context of the chronic diseases captured

in the survey used herein. Another important limitation is that

individuals transitioning to the adult population are assumed

to have similar chronic disease transition patterns observed in

the Health and Retirement Survey. Lastly, a limitation of the

statistic model is that since the data used for this study (Health

and Retirement Study) is not an annual survey, we fill in gaps

with pseudo-data representing successive years to obtain annual

transition probabilities.
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