Journal of Hospital Medicine: Penetrating Point 


Appendix Table 1. Assessing the preventability of 30-day readmissions

	Study

Year
Location
	Reviewer(s)

Sample size

Population

Readmission time frame
	Source of information
	Potentially avoidable causes
	Possibly unavoidable causes
	Avoidable readmissions (%)
	Comments

	
	
	Index admission medical record
	Readmission medical record
	MD interview
	Patient/family interview
	
	
	
	

	Balla

2008 
Israel

	2 senior clinicians, blinded

n=271 readmissions; 

n=140 controls (no readmission)

Mean age (SD): 70 (± 14) years

56% male

Within 30 days
	X
	X
	-
	X
	Actions done incorrectly

•Erroneous drug or dose, or combination

•Diagnostic error

•Unnecessary, potentially harmful test, procedure, or drug

Actions not done

•Length of stay too short for diagnosis

•Inappropriate workup during admission/lack of proper recommendations for workup after discharge

•Disregarding significant test result

•Failing to obtain results of performed test

•Failing to treat an identified problem

•Failing to monitor effects or levels of certain drugs

•Unjustified discontinuation of previously administered drug
	Not specified
	33.2
	Case control study. All patients with nonelective readmissions to 2 departments of medicine within 30 days of discharge were matched on age and sex with controls who were not readmitted.

Substantial agreement between assessors regarding preventability (kappa 0.67–0.77) 

	Halfon

2006

Switzerland
	2MDs

(co-authors)

n=570
50.4 years

41% male

Within 30 days
	_
	_
	_
	_
	•Complications of surgical care

•Complications of nonsurgical care

•Drug-related adverse event

•Missing or erroneous diagnosis or inappropriate therapy

•Premature discharge

•Other inadequate discharge
	• Failure of post-discharge follow-up care

•Inadequate patient behavior

•Relapse or worsening of a previously known condition

•Social readmission 


	26.7
	Study population drawn from a pool that included all inpatient admissions for the year 2000 in any acute care Swiss hospital; healthy newborns, non-Swiss residents, outpatient surgeries were excluded.

Specific data sources not supplied by author. 

	Jiménez-Puente

2004 
Spain
	2 MDs, plus review by specialist when needed

n=363

Mean age (SD): 53.9 (±20.5) years

58.4% male

Within 30 days
	X
	X
	-
	-
	•Complication of surgical procedure, except nosocomial infection

•Procedure not performed during the index hospitalization

•Surgical treatment that did not reach the proposed objective

•Lack of diagnosis during the index hospitalization

•Nosocomial infection

•Suboptimal medical treatment

•Unstable clinical condition at discharge from index hospitalization

•Inadequate use of drugs (includes dosage and interactions)

•Complication of diagnostic test

•Nonadherence to treatment due to lack of information
	•Recurrence or progression of disease

•Process not related to previous episodes

•Planned readmission, excluding complications from previous intervention and scheduled procedures

•Normal progress of pregnancy

•Non-adherence to therapeutic recommendation on part of patient

•Adverse reaction to drugs (with correct indication and dosage)

•Acute exacerbation of concomitant process

•Uncontrolled social problem
	23.9
	Study population consisted of a random sample of patients discharged from hospital during first semester of 1997.

Moderate agreement between assessors regarding preventability (kappa 0.55)

	Maurer

2004 
Switzerland
	1st author, with 2nd author consultation as needed

N=773

Mean age (SD):

64.5 (±17.8) years

53% male

Within 30 days 
	X
	X
	-
	-
	· Recurrence or continuation of disorder leading to first admission

· Recognized avoidable complication

· Readmission for social or psychological reason; reason probably within control of hospital services (may include compliance)
	· Chronic or relapsing disorder

· Unavoidable complication

· Readmission for social or psychological reason; reason probably beyond control of hospital services (may include compliance)

· Completely different diagnosis from previous admission
	3.2


	Sample includes patients discharged directly from the Department of Medicine between 3/1/98 and 5/31/98.



	Halfon

2002 
Switzerland
	2 MDs, plus external experts when necessary

n=1115

Sample cohort not described

Within 31 days


	X
	X
	-
	-
	· Complications of surgical care

· Complications of nonsurgical care

· Drug-related adverse event

· Missing or erroneous diagnosis or inappropriate therapy

· Premature discharge

· Other inadequate discharge
	· Failure of post discharge follow-up care

· Inadequate patient behavior

· Relapse or worsening of a previously known condition

· Social readmission
	15.6


	Sample consists of random selection of charts from all patients (except healthy newborns) discharged alive between 1/1/97 and 12/31/97.

Readmissions within 5 days of discharge are considered an extension of the index admission and not a new hospitalization

/readmission.

Substantial agreement between assessors regarding preventability (kappa 0.78–0.86).


	Kwok

1999

Hong Kong
	Research nurse, supervised by 1st author

n=455 readmissions

Medical geriatric patients

Mean age 79.4 years

~34% male

Within 6 months
	-
	X
	-
	X
	· Noncompliance with  medication/diet

· Unresolved medical problems

· Side effect of drugs

· Social problems

· Psychological problems
	· Deterioration of existing disorder

· New medical events

· Terminal care
	First readmission: 7.7

Overall:

2.9
	Sample consisted of geriatric patients discharged from one of four randomly selected medical wards (N=1,204 patients). All were followed up for 6 months.  455 were readmitted, with 77 patients having ≥3 readmissions. 



	Haines-Wood

1996

Ireland
	General practitioner

N=97

Mean age ~81 years

40% male

Within 6 months
	-
	-
	X
	-
	· Recurrence or continuation of disorder leading to first admission

· Recognized avoidable complication

· Readmission for social or psychological reason; reason probably within control of hospital services (may include compliance)
	· Chronic or relapsing disorder

· Unavoidable complication

· Readmission for social or psychological reason; reason probably beyond control of hospital services (may include compliance)

· Completely different diagnosis from previous admission
	9
	Sample consisted of elderly patients discharged from a rehabilitation ward.

Adopted Clarke’s classification system (RefID-151)

Determination of preventability: questionnaires sent to general practitioner 6 months after readmission

	Clarke

1990 

United Kingdom
	2-4 MDs

n=74

Sample cohort not described.

Within 0-6 days and

Within 21-27 days
	X
	X
	-
	-
	· Recurrence or continuation of disorder leading to first admission

· Recognized avoidable complication

· Readmission for social or psychological reason; reason probably within control of hospital services (may include compliance)
	· Chronic or relapsing disorder

· Unavoidable complication

· Readmission for social or psychological reason; reason probably beyond control of hospital services (may include compliance)

· Completely different diagnosis from previous admission
	0-6 days:

31.5 (medical)

49.3 (surgical)

21-27 days:

6.3 (medical)

19 (surgical)
	Stratified random sample of charts of unplanned readmissions between 7/87 and 6/88. 

Moderate agreement between assessors regarding preventability

for surgical patients readmitted 21-27 days and medical patients readmitted 0-6 days (ICC 0.48-0.55) 

Slight agreement  between assessors regarding preventability for surgical patients readmitted at 0-6 days and medical patients readmitted 21-27 days (ICC 0.07-0.15)

	Vinson

1990

USA


	MD + nurse team
Patients with congestive heart failure

N=140 ; n=66 readmissions

Mean age 80.5 yrs

~58% women

Within 3 months
	X
	X
	-
	X
	· Noncompliance with medications/diet

· Inadequate discharge planning

· Inadequate follow-up by General Practitioner/home care

· Inadequate social support

Failure to seek medical help
	Not specified
	53
	Sample consisted of patients ≥70 years, admitted between 7/1/87 and 12/31/87. 

Avoidability based on degree that potentially remediable (avoidable) factors contributed to readmission

	Williams

1988 
United Kingdom
	MD (1st author)

N=133 readmissions; 133 controls (not readmitted)

Most between 70-79 years

36% male

Within 28 days
	-
	-
	X
	X
	More than ½ readmissions could have been prevented if more effective action had been taken in the following areas:

· Preparation for and timing of discharge

· Attention to needs of caregiver

· Timely and adequate information to the general practitioner and subsequent action by the general practitioner

· Sufficient and prompt nursing and social services support

· Management of medication
	Not specified
	59
	Random sample of elderly patients with an unplanned readmission within 28 days of discharge, matched on age/sex/marital status with controls who were not readmitted.



	McInnes

1988

United Kingdom
	1st author

Patients of 2nd and 3rd authors 

Within 100 days
	X
	X
	-
	-
	· Inadequate medical management

· Social problems

· Inadequate rehabilitation


	· Unavoidable clinical deterioration

· Patient non-cooperation


	30
	Sample consisted of 1/3 of patients admitted to 2 authors’ care between 12/1/84 and 5/31/85. Study includes patients who were readmitted as well as patients who died at home.

Adopted classification scheme developed by Graham, 1983, but did not discuss issues of preventability

	MacDowell

1985

USA
	Research assistants, with 2nd author review

n=78 readmissions with complete data (of a total of 94 readmissions)

Medical-surgical patients at Veterans Hospital

64% < 65 years

Within 3 months
	X
	X
	-
	-
	Planned readmissions due to scheduling conflicts

Unnecessary readmission not due to a medically inevitable cause
	Not specified
	 11-15
	Sample consists of medical-surgical (non-psychiatric) patients admitted between 3/1/84 and 3/14/84 (N=316).

 25% of planned readmissions took place within 8 days of discharge – reason for this is unclear



	Graham

1983 
United Kingdom
	1st author

n=153 readmissions

~81 years

Majority  male

Within 2 weeks,

12 months
	X
	X
	X
	X
	· Inadequate medical management

· Social problems

· Inadequate rehabilitation


	· Unavoidable clinical deterioration

· Patient non-cooperation


	2 weeks:

58.1

12 months:

47.7


	Retrospective chart review of patients in 4 wards of a geriatric medical unit (N= 617).




Adapted from van Walraven (8) and relevant primary studies when available. 

Key: N – total sample size; n – readmissions or subgroup that was analyzed. SD – standard deviation. ICC – intraclass correlation.  MD – medical doctor/physician. 
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