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Executive Summary 
Chronic diseases are a leading driver of inpatient hospitalizations and overall health care spending, 
accounting for approximately 90% of the nation's $5.3 trillion in annual national health expenditures (CMS, 
2026; CDC, 2025). This brief analyzes seven prevalent conditions including stroke, ischemic heart disease 
(IHD), cancer, chronic obstructive pulmonary disease (COPD), Alzheimer’s disease, kidney disease, and 
diabetes. The study cohort comprises adults ages 18–64 who continuously enrolled in Washington Medicaid 
in reporting year 2024 (July 2023 – June 2024) and had at least one of the seven conditions (N=94,717). 
Employing multivariable logistic regression for hospitalization and gamma regression for costs, the analyses 
estimate adjusted hospitalization, expected annual inpatient costs, and marginal costs attributable to each 
condition. 

Key Findings:
• Stroke led in hospitalization rate (27.7%), 

expected cost ($12,892), and marginal cost 
($4,220), with the highest odds ratios (OR 2.26, 
95% confidence interval [CI] 2.11–2.42). 

• IHD ranked second in hospitalization rate 
(22.0%), marginal cost ($2,785), and odds ratios 
(OR 2.00, 95% CI 1.89–2.12). 

• Diabetes showed the highest prevalence 
(59,417 patients) and inpatient spending 
($196.4 million), yet it had the lowest 
hospitalization rate (10.5%), the lowest 

expected cost ($3,316), and a negative 
marginal cost (-$638).  

• Other conditions include COPD (16.4% 
hospitalization rate, $988 marginal costs), 
kidney disease (19.0%, $1,384), and cancer 
(13.9%, $1133). 

• Other factors associated with higher odds of 
hospitalization included urban residence 
(compared to rural), female sex (compared to 
male), younger age (18–44 years compared to 
45–64), and escalating disease severity levels.   

These patterns distinguish conditions with high inpatient intensity (stroke, IHD) from high-prevalence 
conditions (diabetes) amenable to outpatient-focused strategies, offering actionable insights for Medicaid 
resource allocation, prevention investments, and equity-focused approaches.
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Introduction 
Chronic diseases affect six in ten U.S. adults, with four in ten having multiple conditions. They remain leading 
causes of mortality, disability, and escalating costs (CDC, 2025). Inpatient care represents one of the most 
expensive components of the system. This brief examines inpatient utilization and costs for seven chronic 
conditions among non-elderly Washington Medicaid beneficiaries on measures of (1) hospitalization rates 
and odds ratios, (2) expected inpatient costs, and (3) marginal costs attributable to each condition. 

 

Data and Methods 
Data was extracted from the Washington All-Payer Claims Database (WA-APCD) via OnPoint’s platform, 
using CMS-aligned chronic condition algorithms. To capture clinical relevance and complete annual cost, 
the cohort was restricted to 94,717 non-elderly Medicaid adults (aged 18–64) with at least one of seven 
conditions and 12 months of continuous enrollment during reporting year 2024. Hospitalization was 
binary (any inpatient stay versus none), and costs encompassed all inpatient-related expenditures. 

A validated multivariable two-part modeling was applied: 

1. Logistic regression for probability of hospitalization  

2. Gamma regression with log link for positive costs  

Expected annual costs were derived by calculating the product of the predicted probability of 
hospitalization (Part 1) and the conditional predicted cost of hospitalization (Part 2). This metric serves 
as a critical bridge for population health management. Accounting for both the likelihood of an event 
and its associated cost makes it possible to project total system expenditures simply by multiplying this 
figure by the condition’s prevalence. 

Marginal costs were derived via recycled predictions, contrasting simulated scenarios with/without each 
condition while holding covariates constant (Zhou et al., 2024; Li & Mahendra, 2010; Kapitula, 2015). 
The metric represents the incremental inpatient expenditure independently attributable to a specific 
condition.  

Covariates included age group, sex, urban/rural status, 3M Clinical Risk Groups (CRGs) severity (0–6 
scale, Appendix Table 3). 

 



Research Brief No. 120  Forecasting and Research Division 

 

Office of Financial Management   3 

Results: Utilization and Cost Metrics 
Table 1. Hospitalization and costs among Medicaid adults 18–64 with chronic conditions (N= 94,717) 

Condition Hospitalization 
Rate 

Odds Ratio (95% CI) Expected 
Annual 
Cost 

Marginal 
Cost 
Impact  

Model Average Cost for 
Hospitalized (95% CI) 

Total 
Inpatient 
Cost 

Stroke 27.7% 2.26 (2.11–2.42) $12,892 +$4,220 $43,012 (40,039–46,216) $81.8M 

Ischemic 
Heart 

22.0% 2.00 (1.89–2.12) $8,962 +$2,785 $39,794 (37,214–42,570) $115.0M 

Kidney 
Disease 

19.0% 1.28 (1.21–1.35) $7,746 +$1,384 $40,078 (37,497–42,858) $127.8M 

COPD 16.4% 1.30 (1.23–1.37) $5,898 +$988 $35,909 (33,615–38,377) $123.8M 

Cancer 13.9% 1.28 (1.19–1.38) $4,658 +$1,133  $33,163 (30,748–35,771) $42.9M 

Alzheimer’s* 9.3% 0.62 (0.37–0.99) $3,359 –$1,337  $28,862 (20,158–41,325) $0.663M 

Diabetes 10.5% 0.81 (0.77–0.85) $3,316 –$638  $31,767 (29,805–33,881) $196.4M 

*Estimate for Alzheimer’s is not statistically significant due to small sample size (N=248) 

• Hospitalization Rate and Odds Ratio reflect utilization intensity: Stroke and IHD frequently trigger 
admissions. 

• Expected Annual Cost projects the average annual inpatient spend per patient with the condition across 
all individuals (including those not hospitalized). 

• Marginal Cost Impact isolates the condition’s added burden (positive = incremental cost; negative = 
relative savings versus comparator group). 

o The comparator group is the patient population with the condition hypothetically absent 
(counterfactual scenario, condition = 0), while the real scenario has the condition present 
(condition = 1). The marginal cost is the average difference in predicted inpatient costs between 
these two scenarios, holding all other patient characteristics constant. 

• Total Inpatient Spending highlights population-level impact, dominated by diabetes due to its high 
prevalence despite low inpatient utilization. 

• Model-based average cost, estimated using a generalized linear model restricted to hospitalized 
patients, accounts for factors such as age, severity, and comorbidities.  
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Discussion  
This analysis focuses on inpatient utilization and 
costs for selected chronic conditions among 
non‑elderly Washington Medicaid beneficiaries 
under age 65. By restricting the cohort to 
continuously enrolled adults, the study ensures 
complete claims capture and reduces potential 
sampling bias related to partial enrollment. 
However, this approach also means the findings 
reflect a clinically complex, stable subset of 
beneficiaries and should not be generalized to the 
entire Medicaid population, including transient 
members, pediatric enrollees, or individuals 
without the specified chronic conditions. 

Inpatient utilization varies dynamically across 
diseases due to differences in acute event risk, 
outpatient management options, and multiple 
influencing factors. Although administrative claims 
data limit the observable variables (e.g., health 
behaviors or social risks), the model’s main effects 
align closely with clinical expectations, confirming 
its practical value for policy interpretation. 

Hospitalization risk is shaped not only by disease 
burden but by the interplay of demographic, 
geographic, clinical, and contextual elements. 
These include access to care, health-care-seeking 
behavior, and management effectiveness. Urban 
residents exhibited higher odds of hospitalization 
than rural residents (Appendix Table 2), a pattern 
consistent with prior research showing that 
greater proximity to hospitals and fewer 
geographic access barriers in urban areas are 
associated with higher health care utilization 
(Chan et al., 2006).  

Our model indicates that younger adults (18–44) 
have higher odds of hospitalization compared with 
the 45–64 reference group. Although diabetes is 
associated with lower hospitalization odds overall 
in our adjusted model (OR 0.81), its very high 
prevalence in this cohort (59,417 individuals, 

about 62 percent) means that age‑related 
patterns within the diabetes population can 
strongly influence the global age effect. National 
data show that among adults with diabetes, 
hospitalization rates are highest in the 18–44 age 
group (47 per 1,000 adults), which is higher than 
the rates observed in older adults (Styles et al., 
2018). For this reason, even though diabetes itself 
is not a driver of higher hospitalization risk in the 
model, the age‑specific utilization patterns within 
this large subgroup contribute to the higher 
hospitalization odds observed among younger 
adults overall. The relationship between age and 
hospitalization varies across conditions. For 
example, older age is a well‑established risk factor 
for stroke. Future research that includes 
condition‑specific interaction terms would help 
clarify these age‑related patterns. 

Female beneficiaries exhibited slightly higher odds 
of hospitalization than males, consistent with 
national evidence showing that women have a 
higher prevalence of multiple chronic conditions 
and greater associated health care utilization 
(ASPE, 2013). 

Clinically, disease severity and complexity 
emerged as primary drivers, with hospitalization 
risk scaling alongside severity levels 2 through 6 
(moderate to special case). These findings 
highlight that hospitalization risk reflects not only 
clinical burden but also how care is accessed, 
sought, and delivered.  

These utilization patterns translate directly into 
distinct inpatient cost implications. The data 
reveals stark differences in Medicaid expenses 
among different chronic conditions. The wider 
ranges are observed between diabetes and stroke 
in expected annual costs (from $3,316 for diabetes 
to $12,892 for stroke), marginal costs (from ‑$638 
for diabetes to +$4,220 for stroke), and average 
costs among hospitalized patients (from $31,767 
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for diabetes to $43,012 for stroke). Excluding 
Alzheimer’s, total costs ranged from $42.9 million 
(cancer) to $196.4 million (diabetes).  

The model-derived cost of $43,012 for stroke 
hospitalizations represents a weighted average of 
Washington Health Care Authority payments, 
capturing both the standard DRG base rates and 
high intensity outliers. This figure aligns with 
Washington Administrative Code 182-550-3700, 
which triggers supplemental adjustments once a 
claim’s threshold cost exceeds the DRG allowed 
amount plus a $40,000 fixed-loss threshold. 
Consequently, the result reflects the realistic 
financial burden of clinically complex cohort that 
frequently necessitates outlier-level care.  

A percent-of-maximum scale across all metrics 
enables visual comparisons among the chronic 
conditions in this study (Appendix Figures 1 and 
2). Stroke ranks the highest in hospitalization rate, 
cost for hospitalized patients, expected cost, and 
marginal cost. IHD also shows high inpatient 
utilization and costs. These conditions have 
elevated hospitalization rates, and marginal costs 
stem from acute events (such as myocardial 
infarction, cardiac arrhythmias, neurological 
deficits, and post-stroke complications) that 
require intensive inpatient resources. They 
demand expanded hospital capacity planning, 
specialized staffing, and upstream prevention to 
reduce complications and readmissions. 

While diabetes has the highest prevalence, 
hospitalized rate and total inpatient cost, it has 
the lowest in expected cost and second lowest in 
marginal costs. The negative marginal cost (-$638) 
suggests that chronic diabetes alone does not 
drive excess inpatient costs when disease severity 
and other comorbidities are controlled. This is 
consistent with a greater reliance on outpatient 
management, including established clinical 
guidelines, continuous glucose monitoring, 
lifestyle interventions, and medications such as 

GLP-1 receptor agonists associated with reduced 
cardiovascular and renal complications (Sawami et 
al., 2024). The $196.4 million in total inpatient 
spending for diabetes underscores the importance 
of effective chronic disease management. 

Kidney disease consistently appears in the top 
three for all measures except for marginal cost. 
Mid-range conditions of COPD, kidney disease and 
cancer in this study suggest possible interplay of 
comorbidity. COPD exacerbations (often infection- 
or environment-triggered) and kidney disease 
complications (e.g., fluid imbalances) suggest 
targeted outpatient supports such as infection 
prevention and enhanced dialysis access. Cancer’s 
positive marginal effect reflects the intensive 
inpatient needs of advanced oncology cases, 
balancing alongside the broader shift toward 
outpatient chemotherapy.  

Ultimately, inpatient risk and cost arise from 
disease acuity, management efficacy, timing, 
severity, and contextual factors. Interested parties 
can therefore prioritize acute prevention and 
capacity for stroke and IHD, outpatient-focused 
strategies for diabetes, integrated multimorbidity 
care for mid-range conditions, and equity 
initiatives to optimize Medicaid inpatient 
expenditures. 

Conclusion 
This analysis distinguishes conditions with high 
inpatient intensity (stroke, IHD) from high-
prevalence conditions (diabetes) that drive 
substantial total inpatient burdens despite lower 
utilization. Stroke and IHD warrant investments in 
prevention and acute care infrastructure to 
address their elevated hospitalization and cost 
patterns. The lower inpatient metrics for diabetes 
are consistent with greater reliance on outpatient 
management, suggesting potential opportunities 
to further reduce systemwide burdens through 
expanded outpatient strategies.  
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Limitations
• The results of this study do not reflect 

utilization or spending for the entire 
Washington Medicaid population, as 
individuals under 18 and those 65 and older 
were not included. As a result, conditions 
more common among Medicare and 
commercially insured adults, including 
Alzheimer’s disease and stroke, are not fully 
captured. 

• Continuous enrollment scope: The 12-month 
continuous enrollment requirement filters out 
“churn” population, meaning results reflect a 
more stable, potentially higher-acuity cohort 
and may not generalize to transient Medicaid 
enrollees.  

• The study relies on diagnosis and procedure 
codes, which are subject to underreporting, 
miscoding, or variability in provider 
documentation. This can lead to 
misclassification or underrepresentation of 
some chronic conditions, affecting prevalence 
estimates and model accuracy. 

• As a non-experimental study, causal 
relationships cannot be established. Although 
covariates were included to control for 
confounding, unobserved factors — such as 
health behaviors, social risk factors, or 
functional status, may influence both 
inpatient use and costs. 

• The analysis is limited to inpatient 
expenditure and does not capture costs in 
other services. Outpatient services, 
emergency department visits, 
pharmaceuticals, long-term care represent 
substantial portions of chronic disease related 
spending. A broader view of total health care 
costs would provide a more complete picture. 

• Marginal costs were estimated using recycled 
predictions to isolate condition-specific 
effects, but many individuals have multiple 
chronic conditions. Overlapping influences, 
nonlinear interactions, extreme cost outliers, 
and unobserved heterogeneity may not be 
fully accounted for in the models. 

• While urban/rural status, age, and sex were 
included, other important sociodemographic 
and determinant of health factors such as 
race/ethnicity, language barriers, 
neighborhood deprivation, or access to 
specialty care were unavailable. 

• The 3M Clinical Risk Groups severity levels 
provide standardized classification that may 
not capture all clinical nuances of individual 
patients or reflect algorithmic limitations in 
certain subgroups. 
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Appendix:  

Figure 1: Comparison of hospitalization metrics across chronic conditions. 

 

 

Figure 2: Comparison of cost metrics across chronic conditions. 
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Table 2. Odds ratios and 95% confidence intervals adjusted for risk factors. 

Factor Count (n) Hospitalization (n) Odds ratio 95% CI Low 95% CI High 

Total 94,717 11,259       

Rural   27,136 2,633 0.79 0.76 0.836  

Urban (reference) 67,581 8,626       

Female 51,544 5,996 1.10 1.05 1.15 

Male (reference) 43,173 5,296       

Age group            

18-34 10,912 1,560 1.97 1.84 2.11 

35-44 15,502 1,905 1.38 1.30 1.47 

45-64 (reference) 68,303 7,794       

Disease Severity          

         6 2,829 1,717 43.81 39.34 48.83 

         5 2,778 1,273 25.23 22.68 28.08 

         4 8,205 2,870 16.48 15.12 18.00 

         3 13,595 2,079 5.95 5.46 6.49 

         2 21,575 1,700 2.85 2.61 3.12 

         1 (reference) 28,026 757       

         0 17,709 863 1.81 1.64 2.00 

Diabetes            

Yes 59,417 6,194 0.81 0.77 0.86 

No 35,350 5,065       
Ischemic_heart_disease           

Yes 13,117 2,890 2.00 1.89 2.12 

No 81,600 8,369       
Kidney Disease           

Yes 16,815 3,188 1.28 1.21 1.35 

No 77,902 8,071       
Alzheimer's           

Yes 248 23 0.62 0.37 0.99 

No 94,469 11,236       
Stroke           

Yes 6,868 1,904 2.26 2.11 2.42 

No 87,849 9,355       

COPD           

Yes 21,075 3,448 1.30 1.23 1.38 

No 73,642 7,811       
Cancer           

Yes 9,284 1,294 1.28 1.19 1.38 

No 84,443 9,965       
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Note: Severity level 1 (minor chronic disease) is the reference group. Severity level 0 reflects “no significant 
chronic disease” as defined by the CRG algorithm, but all individuals in this study still have at least one 
chronic condition. Many severity‑0 patients are younger urban adults with diabetes, a subgroup that shows 
higher hospitalization rates nationally. This demographic pattern likely contributes to the higher odds of 
hospitalization observed for severity level 0 relative to level 1. 

Table 3. 3M CRG Severity Classification. Severity level corresponds to the last digit of the CRG code. 

Severity Level Description 

0 Healthy or no significant chronic disease 

1 Minor chronic disease 

2 Moderate chronic disease 

3 Major chronic disease 

4 Extreme chronic disease 

5 Catastrophic chronic disease 

6 Special case (unique conditions or situations not fitting other categories) 
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