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HAD Defined

 Loss of one or more ADLs during/after hospitalization.
 Known by several names:

Hospital-Associated Disability
Hospital Associated Deconditioning
Post-hospital syndrome

 Typically measured via ADLs on or before admission and 
discharge/post  discharge



Scope of the Problem:
Hospital Associated Disability



Prevalence of HAD



Meta-Analysis of Prevalence of HAD

• From RCTs, quasi experimental, prospective cohort studies.
• Aged > 65 years hospitalized in acute care
• Measured ADL at ≥ 2 time points before/during, after 

hospitalization.
• Independence measured using:

o Katz Index of Independence in ADL
o Barthel Index of Independence in ADL

• Reported prevalence of ADL decline



Data Extraction

 164 abstracts screened; 15 fit review criteria and used for 
meta-analysis

 Studies occurred 1983 to 2013

 11 US-based; 4 in other countries (2 Italy, 1 France, 1 Israel)

 Sample sizes ranges from 71 to 1279 participants

 Total sample size across included studies: 7375



Results

• Combined prevalence 30% (95% 
CI 24%, 33%; P<.001)

• Effect of study initiation year 
minimal

• Large amount heterogeneity 
observed.



Conclusions

• Hospitalization poses significant risk of HAD
• Risk unchanged despite changes in care over 3 decades
• Need hospital-based programs that:

• Assess functional ability
• Identify at-risk older adults
• Treatment or prevention of HAD



J Am Geriatr Soc 68:486–495, 2020



Specific AIms

 Disability prevalence before and monthly after 
hospitalization

 Disability incidence 1 month after hospitalization
 Recovery time from incident disability during months 2 to 6



Methods

 515 community-living persons, mean age 82.7, hospitalized 
for acute medical illness, alive within 1 month of discharge

 Trained research staff collected data during monthly 
telephone interviews based on self-report.

 Disability defined for each activity as needing help from 
another person to complete the activity.

 Driving disability was defined as not driving a car in prior 
month.



Disability Defined

Newly Disabled at One Month: Basic ADLs Newly Disabled at One Month: Instrumental ADL



Disability Defined

Newly Disabled at One Month: Mobility Activities



Prevalence of Disability Before and After 
Hospitalization





Annal Intern Med 2009;150:372-378



Beyond Functional Decline

Study of Aging I:
1000 Subjects, stratified, random 
sample of Medicare 
beneficiaries living in 5 counties 
in central Alabama
Study over-sampled males, 
African Americans, and rural 
residents
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• Measures community mobility
• Scores range 0 – 120
• Asks frequency; need for help 

from equipment or another 
person

• Validated for in-person and 
telephone interview

• MCID = 5 points

Measuring Life-Space



Methods

• 211 hospitalizations among 687 participants over 4 years
• Surgical admissions = 44; 
• Non-surgical admissions = 167

• Life-Space Assessment every 6 months
• Using multilevel change model to determined trajectory of 

Life-Space before and after hospitalization.

Brown CJ, et al. Ann Intern Med, 2009



= Surgical admissions                  = Non-surgical admissions



Who is at Risk?



Covinsky KE, et al JAMA 2011;306(16):1782-1793.



Journal of the American Geriatrics Society 2023;71:1395-1405



Methods

 Objective: Compare incidence of HAD between older adults 
hospitalized for Ambulatory Care Sensitive Conditions (ACSCs) 
versus other conditions.

 Retrospective cohort study, N=38,960 older adults ≥ 65 years
 Katz ADL done on admission and at discharge
 Used generalized linear mixed models to examine differences 

between hospitalization for an ACSC versus other conditions, 
adjusting for covariates and repeated hospitalizations.



HAD 
Predictors

Age
Non-white race
Female gender
Increased Comorbidities
Dementia
Pre-admission Katz score
Longer LOS



Comparing ACSC Admissions to Other

 10% of admissions for ACSC; 16% of ACSC admissions 
developed HAD.

 HAD risk among ACSCs lower (OR 0.48, 95% CI 0.48-0.53)
 Association of LOS substantially lower
 Association for age (age > 95 years, OR 4.64, 95% CI 1.49-

1.92) and Dementia (OR 1.69, 95% CI 1.49 – 1.93)were 
higher.



Alzheimer’s & Dementia 2022;18:1898-1906



Methods & Results

 Data from Health ABC examine association of pre-
hospital appendicular lean mass (ALM) and grip strength 
with new ADL disability after hospitalization

 Health ABC: 3075 Black & White men and women ages 
70-79, hospitalized during first 5 years of study (1997-98)
Reported no difficulty walking ¼ mile, climbing 10 steps or 

performing basic ADLs at enrollment
 1711 used for this study



Proportion Who Died or 
Developed ADL Disability



Results

Results: 
 Grip strength but not appendicular lean mass 

was negatively associated with     risk of HAD
Weaker baseline grip strength associated with 

increased risk of HAD
 Association greater among those with cognitive 

impairment



Recent Interventions





Hospital Mobility Program

 100 patients at Birmingham VAMC
 Not delirious or demented, walking 2 weeks PTA
 Randomly assigned to Mobility Program or Usual Care
 Twice daily walks with daily motivational interviewing; 

focused on barriers and goals
 One-month telephone follow-up



Hospital Mobility Program

Brown CJ, et al. JAMA Intern Med. 2016





 Ward based improvement program (Eat Walk Engage) to 
deliver age friendly care during hospitalization

 Cluster randomized trial enrolled 539 patients age > 65 
years with 6-month follow-up

 Trained facilitator supported multidisciplinary work group to 
improve care practices, environment and culture to 
support age friendly care principles.



Key Study Principles

 Adequate nutrition and hydration
 Early and progressive mobility and functional 

independence
 Meaningful cognitive and social engagement
 Multidisciplinary team communication





JAMA Network Open 2024;7(2):



Intervention

 Open label, nonrandomized clinical trial
 Patients age > 75 years, n=260, hospital in Spain
 Intervention: Supervised multicomponent exercise program

Daily strength, balance, and walking exercises plus 
inspiratory muscle training

Health education on exercise at home 
Telephone counseling follow-up



Results

In the intervention group using Barthel Index:
 Lower incidence of HAD at discharge (OR 0.47; 95% CI 0.27-

0.81; P= .01) and at follow-up (OR 0.36; 95% CI 0.20-0.66; P= 
.001)

 Lesser decline in ambulatory capacity (OR 0.55; 95%CI 0.32-
0.65; P= .03

 Improved physical performance at discharge (Cohen d, 0.39; 
95%CI 0.12-0.65; P= .004

No significant associations for readmissions, falls, or mortality



Potential Paradigm Shift

Physical Therapy Journal 
2015;95(9):1307-1315.





Current 
Rehabilitation 
Hierarchy versus 
Updated 
Rehabilitation 
Hierarchy for patients 
with HAD



Summary

 In study of older adults who developed HAD1: 
41% died by 1 year; 
29% remained disabled at 1 year; and 
30% returned to pre-illness level of function

 Risk factors have been identified
 Exercise interventions are promising
 Paradigm shift may be required to reduce or prevent HAD

1 Boyd CM, et al. J Am Geriatr Soc. 2008;56(12):2171-2179.
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