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D ischarges against medical advice (DAMAs), in which 
a patient leaves the hospital prior to a physician-rec-
ommended endpoint, represent approximately 1% 
to 2% of inpatient discharges in the United States.1 

When compared with routine discharges, a DAMA is associat-
ed with adverse clinical consequences, including an increased 
risk of all-cause mortality.2,3 Additionally, due to incomplete 
care, a DAMA may result in increased healthcare resource 
utilization (HcRU), including the use of inpatient, emergency 
department (ED), and outpatient services in the postdischarge 
period. Quantifying these relationships can provide important 
information regarding an individual’s healthcare-seeking be-
havior following a DAMA.

Prior literature has focused on the association between a 
DAMA and the risk of inpatient readmission. Relative to rou-
tine discharges, a DAMA is associated with a 1.5 to 2 times 
increased risk of a 30-day readmission.3-9 However, these esti-
mates are based on mixed-payer populations primarily com-

posed (65%-80%) of individuals with public (Medicaid, Medi-
care) or no insurance. Further, they do not differentiate this 
association by payer type. It is unclear if prior results apply 
to commercially insured adults. These individuals represent a 
small but nonnegligible proportion (19%) of all DAMAs in the 
United States.10 Quantifying relationships among commercially 
insured adults can help advance our understanding of read-
mission patterns in the DAMA population. 

There is limited evidence regarding the relationship be-
tween a DAMA and outpatient HcRU in the postdischarge pe-
riod. Use of ED services after a DAMA has been explored only 
in specific disease populations such as asthma.4 Additionally, 
prior studies have reported a reduced frequency in the receipt 
of medication prescriptions and outpatient follow-up plans 
among individuals with a DAMA at the time of discharge.11,12 
Whether these practices translate to altered patterns of post-
discharge prescription drug fills or use of outpatient services 
is not known. 

To address these substantive gaps in the literature, the pres-
ent study evaluates the association between a DAMA and all-
cause HcRU in the postdischarge period among commercially 
insured adults. We examined HcRU across all points of service 
including inpatient readmissions, ED visits, physician office vis-
its, nonphysician outpatient encounters, and prescription drug 
fills. These results can serve as a benchmark for comparison to 
future studies on DAMAs among publicly insured or uninsured 
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BACKGROUND: A discharge against medical advice 
(DAMA) is associated with adverse health outcomes. 
Its association with postdischarge healthcare resource 
utilization (HcRU) outside an inpatient setting is unknown. 
This information can help us understand how a DAMA may 
affect healthcare-seeking behavior following a hospital 
stay. We evaluated the relationship between a DAMA and 
30-day postdischarge HcRU.

METHODS: This retrospective cohort study uses a 10% 
random sample of enrollees in the IQVIA PharMetrics® 
Plus database. We included individuals aged 18 to 64 
years with an inpatient admission during 2007-2015 and 
continuous insurance coverage. We defined comparison 
groups as DAMA and routine discharge. Both groups 
were matched on baseline covariates. We quantified the 
association between a DAMA and 30-day HcRU, as well 
as 90-day for sensitivity analysis, with use of generalized 
linear models for binary outcomes (inpatient readmissions, 

emergency department [ED] visits) and count outcomes 
(physician office visits, nonphysician outpatient encounters, 
prescription drug fills). 

RESULTS: Of the 457,530 individuals in the unmatched 
sample, 2,245 (0.5%) had a DAMA. In the matched sample, 
a DAMA was positively associated with an ED visit (adjusted 
odds ratio, 2.28; 95% confidence interval, 1.90-2.72) but not 
with an inpatient readmission. There were no differences 
between groups based on the count outcomes. A DAMA 
was positively associated with 90-day HcRU (ie, inpatient 
readmission, ED visit, and prescription drug fills). 

CONCLUSION: The relationship between a DAMA and 
HcRU varied with the HcRU category and postdischarge 
time interval. This examination of HcRU in the inpatient 
and outpatient settings provides important information 
about outcomes following a DAMA. Journal of Hospital 
Medicine 2020;15:716-722. © 2020 Society of Hospital 
Medicine



Utilization After Discharge Against Medical Advice   |   Gandhi et al

An Official Publication of the Society of Hospital Medicine Journal of Hospital Medicine®    Vol 15  |  No 12  |  December 2020          717

individuals. Furthermore, such knowledge can help providers, 
payers, and policy planners make evidence-based decisions 
regarding postdischarge healthcare delivery. 

METHODS
Data Source
This retrospective study used a 10% random sample of enroll-
ees in the IQVIA PharMetrics® Plus database (purchased by 
University of Maryland, Baltimore, under license from IQVIA). 
The database is composed of fully adjudicated claims and en-
rollment information from over 70 contributing US health plans 
and self-insured employer groups for over 140 million unique 
enrollees from 2006 onward. The enrollee population is gener-
ally representative of the commercially insured population that 
is younger than 65 years of age (with a subset of commercial 
Medicare and Medicaid) with respect to age and gender. 

The database allows longitudinal follow-up for individuals us-
ing three files: medical claims, pharmacy claims, and insurance 
eligibility. The average length of enrollment is 39 months. The 
claims data represent payments to providers for services ren-
dered to individuals covered by health plans. The medical claims 
file contains information on diagnostic and therapeutic services 
rendered in the inpatient and outpatient settings. The pharma-
cy claims file captures data on prescription drugs dispensed in 
retail and mail-order settings. The eligibility file contains demo-
graphic and insurance eligibility information for individuals.  

Study Population
We identified all individuals aged 18 to 64 years with an in-
patient admission record between January 1, 2007, and De-
cember 31, 2015. All individuals with continuous medical and 
prescription drug coverage from 6 months prior to the hospital 
admission date (baseline period) through 30 days following the 
discharge date (follow-up period) were included. Inpatient ad-
missions with a missing discharge disposition or those that re-
sulted in in-hospital death, discharge to a short-term hospital, 
skilled nursing facility, intermediate care facility, or any other 
type of facility were not considered for analysis. Only the first 
eligible inpatient admission was considered for analysis.

Main Predictor Variable
Individuals with a DAMA were analyzed as the case group. A 
DAMA was identified using the “Patient Status Code” vari-
able, which represents the discharge disposition of each indi-
vidual. Individuals who were discharged to home/self-care or 
discharged to a home health organization formed the control 
group (hereafter referred to as routine discharge). 

Demographic, Clinical, and Hospitalization  
Characteristics  
An individual’s age, sex, and region of residence were deter-
mined at the date of hospital admission. The Elixhauser algo-
rithm was used to categorize comorbid conditions (as scores 
of 0, 1-2, ≥3 depending on number of comorbidities) based on 
International Classification of Diseases, Ninth Revision, Clinical 
Modification, diagnosis codes during the baseline period.13,14 

The following characteristics of each individual’s eligible inpa-
tient admission were captured: year, timing (weekday or week-
end), length of stay (LOS, measured in days), and receipt of a 
surgical procedure. 

Outcomes
All-cause HcRU was identified during the 30-day postdischarge 
period. Specifically, we identified inpatient readmissions, ED 
visits, physician office visits, nonphysician outpatient encoun-
ters (for example, pathology, radiology, outpatient surgical 
services), and prescription drug fills. Binary variables (yes or 
no) were created for inpatient readmissions and ED visits while 
the remaining HcRU categories (ie, physician office visits, non-
physician outpatient encounters, and prescription drug fills) 
were analyzed as count variables. In the sensitivity analyses, 
we provide results for HcRU outcomes among a subgroup of 
individuals who had at least 90 days of continuous medical and 
prescription drug benefits following the hospital discharge.

Statistical Analysis
Descriptive Analysis
Measures of interest were reported using summary statistics 
depending on the nature of the variable. Continuous variables 
were described using t tests, and categorical variables were 
described using chi-square tests. 

Propensity Score Matching
Cases and controls were matched using a 1:1 greedy match-
ing algorithm based on propensity scores.15 We developed 
propensity scores based on confounders that we hypothe-
sized would be associated with a DAMA and postdischarge 
HcRU. The propensity score model included the following 
variables: age, sex, region of residence, Elixhauser comorbid-
ity index score, year of admission, timing of admission, LOS, 
and presence of any surgical procedure during the inpatient 
admission. The best match between cases and controls was 
determined based on the absolute difference in their propen-
sity scores, which allowed for a maximal caliper width of 0.2 of 
the standard deviation of the logit of the propensity score.16 
A standardized difference value of less than 0.1 was used to 
assess balance in baseline patient and hospital characteristics 
between cases and controls consistent with prior literature.17,18 
Proportions and balance, as measured by standardized differ-
ences between baseline covariates across cases and controls 
in the matched sample, are displayed in tabular format (Ap-
pendix Table 1).

Healthcare Resource Utilization
We estimated the adjusted odds ratio (AOR) using a logistic 
regression model. The AOR quantified the association be-
tween a DAMA and the prevalence of all-cause inpatient read-
missions and ED visits during the 30-day postdischarge period. 
We estimated incident rate ratios (IRR) for count outcomes. 
Given the large number of individuals with no physician of-
fice visits, nonphysician outpatient encounters, or prescription 
drug fills, we estimated model parameters for IRRs using a 
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finite mixture negative binomial hurdle model.19 We consid-
ered the data to represent a mixture of a constant distribution 
(which always generates zero counts) and a zero-truncated dis-
tribution (which always generates nonzero counts). The finite 
mixture count models include two outcomes: the mixing prob-
abilities and the count distribution. The mixing probabilities 
quantify the probability that an observation for the HcRU cat-
egory will be drawn from either the constant distribution (with 
mass at zero) or the count distribution. Conditional on having 
positive values, a zero-truncated generalized linear model 
(GLM) governs the count variable. Compared with other GLM 
specifications (eg, Poisson, negative binomial, zero-inflated), 

the negative binomial hurdle model presented the best-fitting 
model across several information criteria statistics (Appendix 
Figures 1-3 and Appendix Tables 2-4). 

The GLM results provided IRR for the counts of HcRU. Ratios 
were interpreted as evidence of increased HcRU (IRR ≥ 1.0) or 
decreased HcRU (IRR < 1.0) among individuals with a DAMA 
compared with those discharged routinely. For all HcRU anal-
yses, we reported results for the matched sample. All analy-
ses were conducted using SAS version 9.4 (SAS Institute), and 
statistical significance was determined at α= .05. The study 
received the University of Maryland, Baltimore, Institutional 
Review Board approval (HP-00081497).

TABLE 1. Demographic, Clinical, and Hospitalization Characteristics of the Unmatched Samplea

Total population

(N = 457,530) 

(100%)

DAMA

(N = 2,245)

(0.5%)

Routine discharge

(N = 455,285)

(99.5%)

P valueNo. % No. % No. %

Age, y <.01

   Mean (SD), median 42.51 (13.34), 42 41.87 (13.67), 43 42.51 (13.34), 42

   18-29

   30-39

   40-49

   ≥50

95,447

112,702

80,489

168,892

20.9

24.6

17.6

36.9

538

414

498

795

24.0

18.4

22.2

35.4

94,909

112,288

79,991

168,097

20.8

24.7

17.6

36.9

Gender

   Female

   Male

305,640

151,890

66.8

33.2

934

1,311

41.6

58.4

304,706

150,579

66.9

33.1

<.01

Region 

   East

   Midwest

   South

   West

82,747

145,580

194,204

34,999

18.1

31.8

42.4

7.6

754

489

869

133

33.6

21.8

38.7

5.9

81,993

145,091

193,335

34,866

18.0

31.9

42.5

7.7

<.01

Elixhauser score

   0

   1-2

   ≥3

214,478

161,183

81,869

46.9

35.2

17.9

703

923

619

31.3

41.1

27.6

213,775

160,260

81,250

47.0

35.2

17.8

<.01

Timing of admission

   Weekday

   Weekend

382,844

74,686

83.7

16.3

1,747

498

77.8

22.2

381,097

74,188

83.7

16.3

<.01

Year of admission

   2007-2009

   2010-2012

   2013-2015

138,755

163,083

155,692

30.3

35.6

34.0

598

750

897

26.6

33.4

40.0

138,157

162,333

154,795

30.3

35.7

34.0

<.01

Surgery during stay

   Yes

   No

269,727

187,803

59.0

41.0

290

1,955

12.9

87.1

269,437

185,848

59.2

40.8

<.01

Length of stay

   Mean (SD), median, d 2.89 (3.36), 2 2.21 (3.30), 1 2.90 (3.36), 2

<.01

aSome percentages do not sum to 100% due to rounding.

Abbreviations: d, day; DAMA, discharge against medical advice; SD, standard deviation. 
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RESULTS
The unmatched sample included 457,530 individuals, of whom 
0.5% had a DAMA. A consort diagram illustrating cohort inclu-
sion and exclusion criteria is presented in Appendix Figure 4. 
Demographic, clinical, and inpatient admission characteristics 
of the unmatched sample and for subgroups defined by dis-
charge status are displayed in Table 1. In the unmatched sam-
ple, the median age at admission was higher for individuals 
with a DAMA than it was for those discharged routinely (43 vs 
42 years, respectively), and the proportion of males was higher 
among those with a DAMA (58.4% vs 33.1%). There were statis-
tically significant differences based on the geographic region 
of residence and the comorbidity burden across both groups. 
The median LOS was shorter (1 day vs 2 days), the proportion 
of weekend admissions was higher (22.2% vs 16.3%), and the 
proportion of inpatient surgical procedures was lower (12.9% vs 
59.2%) among those with a DAMA compared with that among 

those with routine discharges. The propensity score-matched 
sample included 2,245 cases and 2,245 controls (Appendix 
Table 1). Standardized differences for all baseline factors were 
less than 0.1, indicating that cases and controls were matched 
on the included baseline factors.

Summary Statistics: Proportions and Counts
Across the DAMA and routine discharge groups, the propor-
tion of individuals with a 30-day inpatient readmission was sim-
ilar (19.5% vs 18.7%; P = .47), whereas the proportion with an 
ED visit was higher (18.6% vs 9.1%; P < .01). There were no 
differences in the median number of inpatient readmissions 
(median, 0) and ED visits (median, 0) across both groups. Indi-
viduals with a DAMA and those discharged routinely displayed 
similar median counts of 30-day physician office (median, 1) 
and nonphysician outpatient encounters (median, 1) (Table 2). 
Individuals with a DAMA displayed a lower median number of 

TABLE 4. Adjusted IRR for Count Outcomes During 30-Day Postdischarge Perioda

IRR 95% CI P value

Physician office visits 1.01 0.91-1.11 .88

Nonphysician outpatient encounters 0.89 0.78-1.00 .05

Prescription drug fills 1.03 0.97-1.09 .35

aThis was a comparison of count outcomes for a population discharged against medical advice versus a matched sample discharged routinely.

Abbreviation: IRR, incident rate ratio.

TABLE 2. Summary Statistics for HcRU During the 30-day Postdischarge Perioda

Total population
(N = 4,490) 

DAMA
(N = 2,245)

Routine discharge
(N = 2,245)

Mean (SD) Median Mean (SD) Median Mean (SD) Median

Inpatient readmissions 0.24 (0.54) 0 0.24 (0.55) 0 0.21 (0.46) 0

Emergency department visits 0.20 (0.60) 0 0.28 (0.71) 0 0.12 (0.45) 0

Physician office visits 1.38 (1.77) 1 1.31 (1.80) 1 1.44 (1.74) 1

Nonphysician outpatient encounters 2.43 (3.46) 1 2.28 (3.32) 1 2.59 (3.60) 1

Prescription drug fills 3.78 (4.04) 3 3.57 (4.18) 2 3.99 (3.87) 3

aA sample of patients with a routine discharge were matched with those who had a DAMA for this comparison.

Abbreviations: HcRU, healthcare resource utilization; DAMA, discharge against medical advice; SD, standard deviation.

TABLE 3. Adjusted Odds Ratios for Binary Outcomes During 30-Day Postdischarge Perioda

AOR 95% CI P value

Inpatient readmissions 1.06 0.91-1.23 .47

Emergency department visits 2.28 1.90-2.72 <.01

a“Binary outcomes” were yes/no outcomes for a population discharged against medical advice versus a matched sample discharged routinely.

Abbreviation: AOR, adjusted odds ratio.
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prescription drug fills (median, 2 vs 3) than that among those 
with a routine discharge (Table 2). 

Main Analysis: Thirty-Day Healthcare Resource  
Utilization
The associations between a DAMA and 30-day inpatient readmis-
sions and ED visits based on the matched sample are presented 
in Table 3. Individuals with a DAMA had increased odds for an ED 
visit (AOR, 2.28; 95% CI, 1.90-2.72) but no significant difference in 
the odds of a 30-day inpatient readmission (AOR, 1.06; 95% CI, 
0.91-1.23) compared with those discharged routinely.  

The association between a DAMA and count HcRU out-
comes is presented in Table 4. Compared with those dis-
charged routinely, individuals with a DAMA displayed no sig-
nificant difference in rates for physician office visits (IRR, 1.01; 
95% CI, 0.91-1.11), nonphysician outpatient encounters (IRR, 
0.89; 95% CI, 0.78-1.00), and prescription drug fills (IRR, 1.03; 
95% CI, 0.97-1.09) during the 30-day postdischarge period. 

Sensitivity Analysis: Ninety-Day Healthcare Resource 
Utilization
Relative to those discharged routinely, individuals with a DAMA 
had statistically significant increased odds of 90-day inpatient 
readmissions (AOR, 1.18; 95% CI, 1.02-1.36), odds of ED visits 
(AOR, 2.16; 95% CI, 1.85-2.51), and rates of prescription drug 
fills (IRR, 1.32; 95% CI, 1.29-1.35). No statistically significant dif-
ferences were observed in the rates of physician office visits 
and nonphysician outpatient encounters across both groups.

DISCUSSION
In this commercially insured sample of working age individuals, 
we identified an association between a DAMA and the likeli-
hood and intensity of postdischarge HcRU. The direction of 
the association varied across categories of HcRU and the dura-
tion of follow-up. A DAMA was associated with increased odds 
of 30-day ED visits but not 30-day readmissions compared with 
routine discharges. No significant differences were observed 
in the rates of 30-day physician office visits, nonphysician out-
patient encounters, and prescription drug fills across both 
groups. To our knowledge, this is the first study on DAMAs that 
examines postdischarge HcRU outside the inpatient setting.

The 0.5% prevalence of DAMAs in our study was lower than 
the approximate 1% to 2% value that is typically reported in 
the literature. Prior studies have typically reported results 
based on mixed-payer populations.3-10 These mixed-payer 
populations include publicly insured (Medicare or Medicaid) 
or uninsured stays, which account for a disproportionate share 
of all DAMAs. In contrast, commercially insured stays account 
for the lowest proportion of all DAMAs.10 Similar to prior litera-
ture,5 the DAMA group in our study was younger, had a higher 
proportion of males, had a higher comorbidity burden, and 
had a shorter LOS than the routinely discharged group.

We observed a greater likelihood of ED utilization after a 
DAMA. Similar findings have been reported, which may indicate 
that patients with a DAMA receive inadequate treatment at the 
time of discharge and may require further acute treatment. For 

example, a prior study reported that, after a DAMA, individuals 
with asthma were four times more likely to have an ED visit with-
in 14 days compared with those discharged routinely.4 

Contrary to prior findings,3-9 we found no significant differ-
ence in the odds of a 30-day inpatient readmission across the 
DAMA and routine discharge groups, which may be attribut-
able to differences in the populations studied. Those previous 
studies used mixed payer populations and did not differentiate 
results by payer type. The mixed payer populations in these 
studies were older (mean ages, 55 years and above) and had 
an increased comorbidity burden compared with our commer-
cially insured population. Furthermore, some of these studies 
were either limited to single sites,8 single state hospital sys-
tems,3,4,9 or focused on specific medical populations.3,4,6-9 Our 
national sample of commercially insured adults is considerably 
younger, with a mean age of 43 years. Thirty days may be too 
brief to observe enough inpatient readmissions for the pur-
pose of comparative analyses. This is suggested by our results, 
which indicated that there is an association between DAMA 
and 90-day inpatient readmission. Additionally, nonsignificant 
findings for 30-day inpatient readmissions may also be due to 
the small sample size of the DAMA group in our study, which 
may have limited robust statistical inference. Future studies in 
a larger population of commercially insured individuals with a 
DAMA are required to confirm these findings.  

 Nonsignificant differences in the rates of 30-day physician 
office visits, nonphysician outpatient encounters, and prescrip-
tion drug fills across both groups may explain the null asso-
ciation with 30-day inpatient readmissions. Prior literature on 
specific medical populations or individuals with general hospi-
tal admissions report that early outpatient follow-up can help 
prevent 30-day readmissions.20-25 In our sample, we observed 
similar rates of outpatient follow-up across the DAMA and 
routinely discharged groups. Prior studies based on single 
hospital sites have reported that, at the time of discharge, a 
lower proportion of individuals with a DAMA received medi-
cation prescriptions and outpatient follow-up plans compared 
with those discharged routinely.11,12 In contrast, we evaluated 
prescription drug fills and outpatient visits during the postdis-
charge period, which may explain the difference in findings. 

The present study has several strengths. To the best of our 
knowledge, our study represents the first and largest retrospec-
tive analysis of DAMAs in a national sample of commercially 
insured adults. In addition to a large generalizable sample, we 
examine HcRU after a DAMA across major points of service 
over a longitudinal postdischarge period. Our results provide 
a comprehensive understanding of utilization outcomes in 
this population including those outside the inpatient setting, 
which has been the focus of prior literature. These findings can 
help guide the implementation of appropriate patient- and 
system-level interventions to optimize DAMA prevention and 
mitigate the associated utilization burden on the healthcare 
system in the postdischarge period.26,27 

Our findings should be interpreted with certain limitations in 
mind. First, this study used data based on a commercially in-
sured sample of patients and may not be generalizable to pub-
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licly insured or uninsured samples. Second, like prior DAMA 
studies that used the Nationwide Readmissions Database in-
stead,5-7 our study was unable to account for individual-level 
factors such as race, marital status, family social support, in-
come, health literacy, and activation in self-care. Further, given 
the limitations of our data, we were unable to control for hos-
pital characteristics such as bed size, urban-rural designation, 
teaching status, and control (eg, private or government owner-
ship). Despite the use of propensity score methods to balance 
both comparison groups on observable sources of confound-
ing, we cannot rule out the possibility of residual confound-
ing. Lastly, due to a lack of data on postdischarge mortality 
outcomes, we could not control for competing risk of death in 
our analysis. However, in a population with an average age of 
43 years, we did not expect high or differential 30- or 90-day 
postdischarge mortality rates across both groups.

Our findings suggest several important directions for future 
research. First, it will be useful to examine these associations 
among publicly insured and uninsured samples in which a 
DAMA is more prevalent and in which the associations with 
HcRU may be more pronounced than they are in the commer-
cially insured population. Secondly, future research should 
identify subgroups of DAMA patients with an increased pro-
pensity for postdischarge HcRU. This can help in the design 
of individualized outpatient follow-up plans that address pa-
tient-specific medical and social needs. Finally, our findings 
highlight the need for education, practice guidelines, and 
suitable interventions to help providers in the prevention and 
management of a DAMA.

CONCLUSION
Using data from a commercially insured population, we identi-
fied associations between a DAMA and postdischarge HcRU. 
The associations differed by category of HcRU. We identified 
a positive association with the likelihood of ED utilization but 
no association with the likelihood of 30-day inpatient read-
mission or general outpatient utilization. Our results indicate 
that the examination of inpatient readmissions after a DAMA 
should not be considered in isolation. The identification of the 
full range of outpatient and inpatient HcRU after a DAMA in a 
broad population of patients can improve our understanding 
of outcomes following a DAMA and support appropriate sys-
tem-level interventions designed to reduce their prevalence.  
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