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OUTCOMES

Length of Stay Actual Length of Stay > Expected Length of Stay
Inpatient Admissions Inpatient Admission within 90 days of encounter
Emergency Department Admissions Emergency Department Admission within 90 days of encounter

PREDICTOR VARIABLES

Age 10 year bins

Sex Male or Female
Severity of Illness 1 - Minor; 2 - Moderate; 3 - Major; 4 - Extreme
Location Albemarle (including Charlottesville City) or Other
Discharge Destination Home (including home health) or Facilities (SNF, Rehab, Long term care)
Social Determinants of Health 0, 1, 2, or 3 (Social + Economic + Environmental)

log $
%&$ = Age + Sex + Risk + Location + Discharge + SDOH + (1 | Pt_ID) 

1930 1950 1970 1990

Sanitation & 
Environmental Health

• Leading causes of death 
were associated with 
unhealthy living conditions

• Pneumonia, influenza, 
tuberculosis, diarrhea, and 
enteritis accounted for 
one-third of all deaths1

• Public health efforts 
focused on motor-vehicle 
safety regulations, 
occupational safety laws, 
food safety laws, and 
fluoridation of drinking 
water

Improvements to 
Health Care

• Heart disease and 
cancer became the 
leading causes of 
death

• Focus of 
intervention shifted 
to improving health 
care services, 
including childhood 
vaccination, 
maternal and 
prenatal care, and 
detection of high 
blood pressure

Contribution of 
Health Behaviors

• Heart disease, 
cancer, stroke, and 
lung disease become 
leading cause of 
death

• Large seminal 
clinical studies begin 
to identify the 
contributions of 
smoking, diet, 
physical inactivity, 
alcohol use, and high 
blood pressure2 to 
the leading causes 
of death

Social and Economic 
Determinants

• Focus “upstream” of these 
factors to identify root 
causes

• Research suggests that up 
to 40% of health outcomes 
can be attributed to social 
and economic 
determinants4,5 (i.e. 
socioeconomic status, 
race and ethnicity, social 
networks and support 
systems, work conditions, 
and income inequality)

Precision 
Medicine

• New understanding of 
the association of 
genetic risk with 
disease outcomes3

• Pharmacologic 
treatment can be 
tailored to individuals 
based on genetic 
profile

• Complete sequencing 
of the human genome 
further accelerated 
genome-wide 
association studies

Historical Perspective on Determinants of Health
2000s

The goal of this study was to identify the prevalence of social and economic needs for an inpatient 
population at the University of Virginia Health System and the impact of those needs on unplanned inpatient 

admissions, emergency department admissions, and length of stay.

Figure 1. Data inclusion and exclusion criteria 
for a set of inpatient medical records 
examined within the UVA Health System. 

(Eq. 1)

Table 1. Logistic regression model variables and outcome predictions. 

• A retrospective analysis was 
conducted from electronic 
medical records for nearly 
16,000 individual patients.

• Text analysis of complete 
medical records identified if 
patients had a documented 
need for one or more SDOH 
needs within the 12 months 
preceding an inpatient 
admission. 

• SDOH needs were categorized 
as social, economic, or 
environmental needs.

• A nonlinear mixed effects 
logistic regression model 
(Eq. 1) was developed to 
describe the correlation 
between predictor variables 
and outcomes (Table 1). 

• Fixed effects included age, 
sex, severity of illness, 
location of residence, 
discharge destination, and 
SDOH needs. Random 
effects accounted for 
variability between patients. 

Figure 2 (above). Prevalence of social, economic, and 
environmental needs identified in data set.

Figure 3 (above). Logistic regression coefficients associated with predictor variables for model 
outcomes measured (inpatient admissions, emergency department admissions, and length of 
stay). Bars represent coefficients for each variable in logistic regression model. Error bars = 
95% confidence interval. Blue label indicates log odds ratio associated with each variable.

Figure 2 (right). Probability 
of model outcomes. (A). 
Probability of ED Admission 
as a function of SDOH need 
and residence location. (B). 
Probability of Inpatient 
Admission as a function of 
SDOH need and severity of 
illness. (C). Probability that 
actual length of stay is 
greater than the expected 
length of stay as a function 
of SDOH need, severity of 
illness, and discharge 
destination. (Unless 
otherwise specified in 
model predictions: Age = 
62, Sex = Female, Severity 
of Illness = 2, Location = 
Charlottesville, Discharge = 
Home)

• Social determinants of health have significant impacts on all 
health outcomes studied here.

• Social determinants of health are more predictive of all outcomes 
studied here compared to age, sex, and location of residence.

• When considering probability for emergency department 
admissions, social determinants of health are the single most 
important predictor.

• Future work will aim to improve upon existing models for 30-day 
and 90-day readmission risk by incorporating social determinants 
of health factors since they have been shown to be important 
predictors of readmission in the patient population studied here.


