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The Impact of Leaving Against Medical Advice on 
Hospital Resource Utilization

 

Richard Saitz, MD, MPH, William A. Ghali, MD, MPH, Mark A. Moskowitz, MD

 

OBJECTIVE: 

 

To assess the effect of hospital discharge against
medical advice (AMA) on the interpretation of charges and
length of stay attributable to alcoholism.

 

DESIGN: 

 

Retrospective cohort. Three analytic strategies as-
sessed the effect of having an alcohol-related diagnosis (ARD)
on risk-adjusted utilization in multivariate regressions. Strat-
egy 1 did not adjust for leaving AMA, strategy 2 adjusted for
leaving AMA, and strategy 3 restricted the sample by exclud-
ing AMA discharges.

 

SETTING: 

 

Acute care hospitals.

 

PATIENTS: 

 

We studied 23,198 pneumonia hospitalizations in
a statewide administrative database.

 

MEASUREMENTS AND MAIN RESULTS:  

 

Among these admis-
sions, 3.6% had an ARD, and 1.2% left AMA. In strategy 1 an
ARD accounted for a $1,293 increase in risk-adjusted charges
for a hospitalization compared with cases without an ARD
(

 

p 

 

5

 

 .012). ARD-attributable increases of $1,659 (

 

p

 

 

 

5

 

 .002)
and $1,664 (

 

p

 

 

 

5

 

 .002) in strategies 2 and 3 respectively, rep-
resent significant 28% and 29% increases compared with
strategy 1. Similarly, using strategy 1 an ARD accounted for
a 0.6-day increase in risk-adjusted length of stay over cases
without an ARD (

 

p

 

 

 

5

 

 .188). An increase of 1 day was seen us-
ing both strategies 2 and 3 (

 

p

 

 

 

5

 

 .044 and 

 

p

 

 

 

5

 

 .027, respec-
tively), representing significant 67% increases attributable to
ARDs compared with strategy 1.

 

CONCLUSIONS

 

: Discharge AMA affects the interpretation of
the relation between alcoholism and utilization. The ARD-
attributable utilization was greater when analyses adjusted
for or excluded AMA cases. Not accounting for leaving AMA
resulted in an underestimation of the impact of alcoholism
on resource utilization.
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F

 

ew studies of resource utilization pay particular at-
tention to the relatively small numbers of patients

that leave the hospital against medical advice (AMA).

 

1

 

 Dis-

charges AMA can be expected to decrease the duration
and cost of a hospitalization. But discharges AMA could
affect the interpretation of resource utilization attribut-
able to particular patient characteristics or comorbidities.
The impact of discharges AMA is likely to be greater when
the goal of an analysis is to understand resource utiliza-
tion attributable to patient characteristics that are also
associated with leaving AMA. Such characteristics might
include not having health insurance, or clinical factors
such as alcohol or drug abuse.

 

2–8

 

Many studies have shown that alcoholism is associ-
ated with increased health care resource utilization. 

 

9–11

 

Because patients with alcoholism may be more likely to
leave the hospital AMA, we hypothesized that resource
utilization attributable to alcoholism may be underesti-
mated when AMA discharges are not considered in the
analyses. Therefore, to assess the effect of AMA discharge
on interpretations of resource utilization attributable to
alcoholism, we compared three analytic strategies: (1) no
adjustment for AMA, (2) adjustment for AMA, and (3) re-
striction of the analysis to cases that did not leave AMA.
We focused analyses on cases with a common medical di-
agnosis, pneumonia.

 

METHODS

Study Population

 

The study population was selected from the fiscal
year 1992 database of the Massachusetts Health Data
Consortium, Inc.

 

12

 

 It included (1) all cases with pneumo-
nia admitted to acute care hospitals in Massachusetts,
and (2) for Massachusetts residents, all cases with pneu-
monia admitted to acute care hospitals in the six border-
ing states (Connecticut, New York, Rhode Island, Vermont,
New Hampshire, and Maine). This database consists of
hospital discharge abstract data routinely collected by the
Massachusetts Rate Setting Commission and includes up
to 15 

 

International Classification of Diseases, Ninth Revi-
sion, Clinical Modification (ICD-9-CM)

 

 coded diagnoses.

 

13

 

The data are standardized and checked for accuracy to
produce a uniform data set.

Cases were included if they were over 17 years of age
and had an 

 

ICD-9-CM

 

 principal diagnosis of pneumonia
as defined by Fine et al.

 

14

 

 Cases were excluded when the
total charge for a hospitalization was less than or equal to
$1 (all excluded hospitalizations were veterans’ hospitals
or facilities outside Massachusetts). Cases were also ex-
cluded when the source of admission was another acute
care hospital, an intermediate care facility, or a skilled
nursing facility. Cases admitted from these facilities were
excluded to create an inception cohort in which patients
were at similar stages of their illness. This approach
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prevented the inclusion of cases for which varying
amounts of resource utilization prior to hospitalization
might introduce unknown confounding.

 

Variable Definition

 

Variables of interest were demographics, alcohol-related
diagnoses (ARDs), pneumonia severity, and comorbidity.
Demographic variables of interest were age, gender, race,
and health insurance. Alcohol-related diagnoses were de-
fined using any listed 

 

ICD-9-CM

 

 diagnosis codes as previ-
ously validated by Adams et al.

 

15,16

 

 These ARDs included
the following 

 

ICD-9-CM

 

 codes and diagnoses: 305.0, al-
cohol abuse; 303–303.9, alcohol dependence including
acute alcohol intoxication, other alcohol dependence, and
unspecified alcohol dependence; 291–291.9, alcoholic psy-
choses including alcohol withdrawal delirium, alcohol am-
nestic syndrome, other alcoholic dementia, alcohol with-
drawal hallucinosis, idiosyncratic alcohol intoxication,
alcoholic jealousy, other specified alcoholic psychosis,
and unspecified alcoholic psychosis; 571.0–571.3, alco-
holic fatty liver, alcoholic hepatitis, acute, alcoholic cir-
rhosis of the liver, and alcoholic liver damage unspecified;
425.5, alcoholic cardiomyopathy; 535.3, alcoholic gastri-
tis; 357.5, alcoholic polyneuropathy; and 265.2, alcoholic
pellagra.

To define pneumonia severity, we identified and
grouped pneumonia etiologies by 

 

ICD-9-CM

 

 diagnosis
codes, an approach taken by Fine et al.

 

14

 

 and Saitz et al.

 

9

 

This allowed identification of the pneumonia etiologies as-
sociated with higher resource utilization. Comorbidity
variables were identified using any listed 

 

ICD-9-CM

 

 diag-
nosis codes according to the coding scheme defined by
Deyo et al.

 

17

 

 We entered individual diagnosis codes to ad-
just for comorbidity in the analyses.

 

Outcomes

 

The outcomes of interest were hospital charges and
length of hospital stay. Hospital charges were in dollars
and represented all charges for the hospitalization includ-
ing, for example, pharmacy, room, laboratory, and other
charges. Length of stay was the time from admission to
discharge, in days.

 

Analysis

 

All analyses were performed using the SAS System
(Release 6.09, SAS Institute, Cary, NC). Analyses focused
on multivariate models yielding risk-adjusted charges
and length of stay in cases with and without an ARD, and
tested different strategies for accounting for leaving AMA.
To construct the risk-adjustment models, first bivariate
analyses using Wilcoxon testing, analysis of variance
(ANOVA), and Pearson or Spearman correlation testing,
as appropriate, were performed for demographics, comor-
bidity, and pneumonia etiology and for the two outcomes,

hospital charges and length of stay. Then, multivariate
linear regression analyses included all variables associ-
ated with either outcome at the 

 

p

 

 

 

,

 

 .20 level in bivariate
analyses. These variables were age, gender, insurance,
race, and comorbidity and pneumonia etiology (as de-
scribed previously). All independent variables were di-
chotomous except age which was a continuous variable.

The models were used to compare any differences in
outcome for patients with and patients without an ARD,
adjusted for pneumonia severity, comorbidity, and demo-
graphics. Three models were constructed for each of the
two outcomes, hospital charges and length of stay. In the
baseline model, an indicator variable for discharge AMA
(dichotomous) was not included. In the second model, we
accounted for leaving AMA and the interaction between
ARD and leaving AMA. In the third model, the sample was
restricted by excluding cases discharged AMA from the
analysis. The changes in resource utilization attributable
to ARDs by the second and third approaches were com-
pared with the baseline model.

In order to compare the difference in charge and
length-of-stay estimates attributable to ARDs in each of
the three analyses, we performed a bootstrapping proce-
dure with 80 replications to generate 80 estimates of dif-
ferences in charges and length of stay attributable to
ARDs from each of the three models (i.e., 3 times 80 esti-
mates).

 

18

 

 These estimates of charges and lengths of stay
were then compared among analytic strategies using
analysis of variance, and Scheffe’s multiple comparison
procedure with the experimentwise type I error rate set at

 

p

 

 

 

5

 

 .05 to take into account the multiple (three) compari-
sons performed. We compared estimates generated from
the second and third models with those from the baseline
model (two comparisons) using ANOVA, and required a 

 

p

 

value of .025 (using Bonferroni’s correction for multiple
comparisons) for statistical significance.

 

RESULTS

 

Of 23,198 cases with pneumonia, the mean age was
68.2 years (SD 

 

6

 

 18.9), 824 (3.6%) had an ARD, and 281
(1.2%) were discharged AMA. Other patient characteris-
tics appear in Table 1.

In bivariate analyses, having an ARD was associated
with AMA discharge: 8.5% of cases with an ARD left AMA,
while only 0.9% of cases without an ARD left AMA (

 

p

 

 

 

,

 

.0001; odds ratio [OR] 9.8; 95% confidence interval [CI]
7.4–12.9). Compared with standard discharges, leaving
AMA was associated with lower hospital charges (mean,
$5,767 vs $9,976, 

 

p

 

 

 

5

 

 .0001) and shorter length of hospi-
tal stay (mean, 5.8 vs 9.6 days, 

 

p

 

 

 

5

 

 .0001). The presence
of an ARD was associated with higher hospitalization
charges (mean, $11,232 vs $9,877, 

 

p

 

 

 

5

 

 .07) and shorter
length of stay (mean, 9.2 vs 9.6, 

 

p

 

 

 

5

 

 .02) compared with
cases with no ARD. For the AMA discharges, hospital
charges and length of stay did not differ significantly ac-
cording to the presence (mean charges and stay, $5,992
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and 6.4 days) or absence (mean charges and stay, $5,087
and 4.0 days) of an ARD. For standard discharges, hospi-
tal charges were higher in cases with an ARD ($11,803 vs
$9,913, 

 

p

 

 

 

5

 

 .0003), but length of stay was the same (9.6
days) in cases with and cases without an ARD.

 

Resource Utilization Attributable to Alcoholism

 

Multivariate modeling adjusting for demographics,
comorbidity, and disease severity yielded significantly
higher risk-adjusted hospitalization charges and length of
stay for cases with ARDs, regardless of modeling strategy.
In the baseline model with no adjustment for AMA dis-
charge (strategy 1), risk-adjusted mean hospital charges
were higher for pneumonia cases with ARDs. An ARD ac-
counted for a $1,293 increase in risk-adjusted charges
over the $9,886 for a hospitalization without an ARD (

 

p

 

 

 

5

 

.012) (Fig. 1), and yielded a total hospitalization charge of
$11,179 for a case with an ARD.

Strategy 2 included adjustment for AMA, and strategy
3 excluded AMA cases from the analysis. In strategy 2 the
ARD-attributable increase was $1,659 over $9,873 (

 

p

 

 

 

5

 

.002), yielding a total charge of $11,532; and in strategy 3
the increase was $1,664 (

 

p

 

 

 

5

 

 .002) over the $9,929 for a
hospitalization without an ARD, yielding a total charge of
$11,593. These charges represent significant increases of
28% and 29%, respectively, compared with strategy 1
(ANOVA 

 

p

 

 

 

5

 

 .0001 for overall comparison of the mean
charges for each of the three strategies, 

 

p

 

 

 

5

 

 .0001 for
each of the two comparisons between strategies 2 and 3
and strategy 1, and Scheffe’s 

 

p

 

 

 

,

 

 .05 for comparison of
strategies 2 and 3 with strategy 1).

Similarly, using strategy 1, an ARD accounted for a
0.6-day increase in risk-adjusted length of stay over the
9.5 days without an ARD (

 

p

 

 

 

5

 

 .188) (Fig. 2), yielding a to-
tal length of stay of 10.1 days for a case with an ARD. Us-
ing strategy 2 there was an increase of 1.0 day over 9.5
days (

 

p

 

 

 

5

 

 .044) (total, 10.5 days), and using strategy 3,
1.0 day over 9.6 days (

 

p

 

 

 

5

 

 .027) (total, 10.6 days). These
lengths of stay represent significant 67% increases attrib-
utable to ARDs compared with strategy 1 (ANOVA 

 

p

 

 

 

5

 

.0001 for overall comparison of the mean length of stay
for each of the three strategies, 

 

p

 

 

 

5

 

 .0001 for each of the
two comparisons between strategies 2 and 3 and strategy 1,
and Scheffe’s 

 

p

 

 

 

,

 

 .05 for comparison of strategies 2 and 3
with strategy 1).

 

DISCUSSION

 

The interpretation of resource utilization attributable
to alcoholism varied with the analytic strategy chosen to
address hospital discharges AMA. Accounting for discharge
AMA in analyses affected the amount of utilization attrib-
uted to alcoholism. Alcoholism was associated with dis-
charge AMA and discharge AMA was associated with

 

Table 1. Characteristics of Hospitalized Cases with 

 

Pneumonia (

 

N

 

 

 

5

 

 23,198)

 

Characteristic %

 

White 91.8
Female 49.7
Health insurance

Any 96.0
Medicare 67.2
HMO coverage 8.5
Medicaid 7.0
Blue Cross 6.6
None 4.0

Alcohol-related diagnosis* 3.6
Discharge against medical advice 1.2

*

 

See “Methods” section for definition.

FIGURE 1. Increases in risk-adjusted mean hospital charges for
pneumonia hospitalization attributable to the presence of an
alcohol-related diagnosis. Three alternative modeling strate-
gies are displayed: no adjustment for leaving against medical
advice (AMA), adjustment for leaving AMA, and excluding
cases discharged AMA. The differences yielded by the latter
two models are larger than the baseline model (no AMA ad-
justment) (ANOVA p 5 .0001, Scheffe’s test p , .05).

FIGURE 2. Increases in risk-adjusted mean length of hospital
stay for pneumonia attributable to the presence of an alcohol-
related diagnosis. Three alternative modeling strategies are
displayed: no adjustment for leaving against medical advice
(AMA), adjustment for leaving AMA, and excluding cases dis-
charged AMA. The differences yielded by the latter two mod-
els are larger than the baseline model (no AMA adjustment)
(ANOVA p 5 .0001, Scheffe’s test p , .05).



 

106

 

Saitz et al., Leaving AMA and Resource Utilization

 

JGIM

 

resource utilization. When discharge AMA was not ad-
dressed analytically, the increases in hospitalization
charges and length of stay attributable to alcoholism were
substantially underestimated.

These findings should be of interest to persons con-
cerned with measuring and understanding health care
utilization. For someone interested in per-hospitalization
charges only, the base analysis (strategy 1, in which no
attention is given to discharges AMA) may be sufficient.
This base analysis (and the simpler bivariate analysis of
unadjusted charges) yielded the lowest charges and
lengths of stay attributable to alcoholism when compared
with the alternative analyses. This base analysis yielded
the actual total mean charges for a hospital stay with or
without an ARD. Hospitalizations ending in discharge
AMA were shorter and cost less and hospitalizations of
cases with an ARD were more likely to end AMA.

The analyses that account for discharge AMA would
be of interest to those wanting to determine resource utili-
zation attributable to specific conditions such as alcohol-
ism and to health providers, health plan administrators,
and organizations wanting to determine an individual’s
utilization beyond a single hospitalization. These analyses
would also be of interest to any researcher or health care
organization designing an intervention that would reduce
discharges AMA. Which of the two analytic strategies is
“correct,” however, is not clear, but the results were al-
most identical. Treating AMA discharge as a confounder
may not be a rigorous solution because leaving AMA does
not independently affect resource utilization.

 

19

 

 Although
AMA discharge is associated with both alcoholism and
charges, it is an intermediate step in a causal pathway:
the path in which alcoholism results in altered resource
utilization. The restriction strategy is also imperfect in
that the excluded cases are likely to be quite different
(more charges attributable to alcoholism) from those left
in the restricted sample.

Discharge AMA is a relatively infrequent occurrence.
For a given hospitalization ending in discharge AMA, the
resource utilization (costs and length of stay) will be
lower. But the estimates of resource utilization attribut-
able to a patient characteristic may be underestimated
when the patient is discharged AMA. Also, overall costs of
caring for an individual patient over time may be higher
for patients who leave the hospital prematurely. The utili-
zation may be shifted from the hospital to other providers
and is likely to show up later.

 

1,5,20

 

 In fact, leaving AMA is
likely to result in greater subsequent utilization, includ-
ing more return visits, and perhaps greater costs for the
subsequent care of an initially inadequately treated con-
dition. Weingart et al. reported that patients discharged
AMA were significantly more likely to be readmitted than
patients discharged with approval, and that 54% of pa-
tients discharged AMA were hospitalized again.

 

21

 

 
Both analyses that in some way accounted for dis-

charges AMA, either by the exclusion of cases discharged

AMA or by adjustment for leaving AMA, forecast the re-
source utilization that would have been seen had the hos-
pitalization not ended prematurely. It is predictable that
these hospitalization costs would appear in health sys-
tems that were successful at efforts to reduce AMA dis-
charges. For cases that do end in AMA discharge, the
costs are likely to appear later for outpatient care. There
are three possibilities for the predicted additional amounts
attributable to alcoholism accounted for by AMA dis-
charge: one is that the additional charges never appear,
another is that some of them do, and the other is that all
of the additional charges appear in the future. Because
our data are limited to hospitalization, we cannot test hy-
potheses regarding future care costs. But on the basis of
the literature cited above and our risk-adjusted analyses,
we feel that the base analysis underestimates the resource
utilization attributable to alcoholism. True estimates of re-
source utilization attributable to alcoholism are higher,
and the alternative analyses provide a closer reflection of
the utilization attributable to alcoholism.

In a separate multivariate analysis, we also found
that younger age, male gender, lack of health insurance,
and substance abuse all independently increased the
likelihood of AMA discharge.

 

22

 

 We suspect that analyses
of resource utilization attributable to patients with these
risk factors may be subject to the same difficulty with in-
terpretation as alcoholism when discharge AMA is not ac-
counted for in analyses by either adjustment or restric-
tion. Of note, those discharged AMA did not have less
comorbidity, nor did they have significant differences in
pneumonia severity as measured by the presence of high-
risk etiologies.

 

14,22

 

The analyses reported are primarily limited by the lack
of longitudinal cost data. We speculate that the costs saved
during a hospitalization that ends in discharge AMA will
appear elsewhere in the system. Also, we used charge data
rather than cost data for these analyses. Each hospital has
its own cost-to-charge ratio and charges cannot be as-
sumed to reflect actual costs. However, in these analyses,
the charges were of interest as they related to ARDs and
discharges AMA, not to how they varied from hospital to
hospital. Finally, the use of only administrative data may
have limited the present study, though it is particularly in
analyses of these data sets that our concerns are relevant.
This study had sufficient clinical detail so that the analyses
could be adjusted for comorbidity and disease severity.

Studies of hospital utilization generally do not account
for whether patients left AMA or not. This may be inconse-
quential, but when one is interested in resource utilization
by persons with alcohol problems or in other groups in
which AMA discharge is more likely, the impact of discharge
AMA on interpretations of utilization analyses may be-
come significant. Our results from a large statewide data-
base, risk-adjusted for demographics, pneumonia etiology,
and comorbidity, show that discharge AMA affects the re-
lation between alcoholism and hospital resource utilization.
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Not accounting for whether or not a hospitalization ends
AMA can result in a significant underestimation of re-
source utilization attributable to alcoholism.
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