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Abstract

Objectives. To understand (1) the association of Major Depressive Disorder (MDD) and
do-not-resuscitate (DNR) status among hospitalized patients and (2) the association of
MDD and hospitalization outcomes among DNR patients.

Methods. This was a cross-sectional analysis of United States Healthcare Cost and Utilization
Project, Nationwide Inpatient Sample data from 2009 to 2013 for patients >18 years. To address
the first objective, we used multivariable logistic regression among all hospitalized patients to
compute the adjusted odds ratio (aOR) of having DNR status if patients have active MDD of vary-
ing severities after controlling for age, sex, race, suicidal ideation, and Elixhauser Comorbidity
Index. To address the second objective, we used multivariable regression among patients with
DNR status to compute aOR of having hospitalization outcomes such as increased length of
stay, higher total charges, leaving against medical advice, and mortality if patients have MDD.
Results. Among all hospitalizations, 2.3% had DNR status. There was an inverse association
between severity of MDD and having DNR status. Relative to those without MDD, patients
with moderate recurrent MDD episode (aOR 0.74 (95% confidence interval (CI): 0.65-0.85)
and severe recurrent MDD episode (aOR of 0.42 (95% CI: 0.37-0.48)) were significantly less
likely to have DNR status. Among DNR patients, those with all severities of MDD except
mild single episode MDD were >40% less likely to die during hospitalization. Among DNR
patients, patients with MDD had 0.7 day longer length of stay, and >$4,500 higher total charges.
Significance of results. Patients are less likely to have DNR status if they have active MDD.
Among patients with DNR status, those with MDD are less likely to die during hospitalization
than those without MDD. With current practice, depression is not associated with increased
likelihood of death due to foregoing resuscitation prematurely, though the exact mechanisms
of these findings need further investigation.

Introduction

Code status among hospitalized patients is an important part of understanding patient’s goals
of care. Patients’ code status can be customized, with the most common including full, partial,
do-not-resuscitate (DNR), and comfort care only. Full code signifies full resuscitation efforts in
case of a cardiopulmonary arrest without restrictions. Partial code includes statuses such as
do-not-intubate (DNI), intubate only without chest compressions, chemical code with medi-
cations only, and do-not-defibrillate (Rafiq et al., 2019). DNR indicates declining resuscitative
efforts including chest compression, defibrillation, intubation, and chemical resuscitation dur-
ing a cardiopulmonary arrest. Finally, comfort care implies an impending death with avoid-
ance of aggressive medical interventions and liberal use of analgesics or anxiolytics for
comfort. In a survey of more than 200,000 adult patients in California between 2008 and
2012, full code was the most common code status with 82.5%, followed by DNR at 15.3%, par-
tial at 1.5%, and comfort care only at 0.7% (Kim et al., 2016).

Code status decisions are affected by factors such as patient preferences, medical prognosis,
patients’ understanding of available interventions, as well as family dynamics or preferences of
a healthcare proxy. Another potential influencer though is severe mood conditions such as
major depressive disorder (MDD), an increasingly prevalent illness (Weinberger et al.,
2018) affecting an estimated 12% (95% confidence interval (CI): 10-15%) of general inpatient
medicine and surgical patients (Walker et al., 2018). Because poor medical prognosis can influ-
ence both code status decisions and depression separately, the association of MDD with code
status independent of prognosis is poorly understood.

While clinicians routinely encounter patients with DNR code status, the evidence is sparse
on the epidemiology of those with DNR order and its association with MDD. This study aims
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to investigate the demographics of those with DNR, the relation-
ship between DNR order and having MDD diagnosis, and differ-
ences in hospitalization outcomes among those with DNR with
and without MDD.

Methods
Database

The Healthcare Cost and Utilization Project (HCUP) Nationwide
Inpatient Sample (NIS) database was used for years 2009-2013.
As the largest publicly available inpatient healthcare database in
the United States, it estimates more than 35 million hospitaliza-
tions nationally (Healthcare Cost and Utilization Project, 2021).
With a 20% stratified sample of all discharges from United
States community hospitals (non-governmental, but including
tertiary centers), excluding rehabilitation and long-term acute
care hospitals, it provides a nationally representative sample of
hospitalization data. The dataset includes diagnoses and proce-
dural codes (International Classification of Diseases, 9th
Revision, Clinical Modification [ICD-9-CM]), demographics,
and hospitalization outcomes. Our study was exempt from the
Tufts University Medical Center Institutional Review Board
because this research did not involve human subjects and only
included de-identified administrative data.

Classification of code status and mood disorders

We identified patients with do-not-resuscitate orders using
International Classification of Diseases, 9th Revision, Clinical
Modification [ICD-9-CM] code V49.86 (Table 1). Mood disor-
ders including MDD were categorized according to the
ICD-9-CM codes in Table 1. Of note, patients with MDD in par-
tial or full remission (ICD-9-CM codes 296.25, 296.26, 296.35,
296.36) were not considered as having MDD, as we wanted to
assess the impact of active MDD on DNR status.

Inclusion and exclusion criteria

We included patients ages 18 and older who were hospitalized from
January 1, 2009 to December 31, 2013. We excluded all patients
with psychiatric comorbidities such as bipolar I disorder, schizo-
phrenia, schizophreniform, schizoaffective, and other unspecified
psychoses including brief psychotic disorder that may be confound-
ers. We did not exclude patients with comorbid substance use dis-
orders due to a significant overlap between substance use and
depressive disorders (Currie et al., 2005; Davis et al, 2008;
Shantna et al, 2009). We also excluded patients who may lack
decision-making capacity such as those with altered mental status,
dementia, and intellectual disability to minimize the effect of
decision-making by healthcare proxy. We did not include patients
under the age of 18 as code status in pediatric populations is much
less frequently documented and its determination is much more
complex with many external influences outside of the patient’s
individual preferences. Of note, we did include patients with suici-
dal ideation (ICD-9-CM code V62.84) but used it as a covariate in
the multivariable logistic regression as described below.

Outcomes of interest

The first research question we wanted to answer in this study was
“Does having MDD have any association with having a DNR
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order in the inpatient setting?” To answer this, we first analyzed
demographic factors such as the absolute number and proportion
of hospitalizations that had DNR orders, and how many patients
with DNR status had MDD of different severities. We computed
demographic figures including age, sex, race, primary insurance,
and proportion having suicidal ideation among those with DNR
orders, stratified by MDD presence. We determined the strength of
association between varying levels of MDD severities with having a
DNR order among all hospitalized patients using regression analysis.

The second research question we wanted to answer was
“Among patients with DNR order, does having MDD affect mor-
tality or hospital outcomes in any way?” For this investigation, we
tested the strength of association between varying levels of MDD
severities and inpatient death among those with DNR using
regression analysis. We also implemented a subanalysis among
those with septicemia (ICD-9 code 038%) as their principal diag-
nosis and having a DNR order, and assessed the impact of MDD
on inpatient mortality. The purpose of the subanalysis was to
assess if the multivariable regression findings hold true when
applied to a specific chief concern, whereby we could control
for the underlying condition as well as its presumed prognosis.
Septicemia was chosen as it was the second most common
cause of inpatient death in the United States in 2010 (Hall
et al, 2013). We also compared hospitalization outcomes such
as length of stay, total charges, the proportion of patients who
left against medical advice, and death among DNR patients
with and without MDD.

Statistical analysis

Chi-squared tests were used to test for differences between
patients with and without DNR orders in demographics and hos-
pitalization outcomes. To understand baseline comorbidity differ-
ences among those with and without MDD, we used the 31
comorbidities that comprise the Elixhauser Comorbidity Index
(ECI) and computed the ECI weighted sum for those with and
without depression. Multivariable logistic regression was used to
estimate the adjusted odds ratios (aORs) for comparing the like-
lihood of having DNR status based on varying severities of
MDD among all hospitalized patients in a cross-sectional analysis.
Multivariable logistic regression was also used to estimate the
aORs for computing the likelihood of inpatient death based on
the presence of MDD among patients with DNR. In this multivar-
iable analysis, we included covariates such as age, sex, race, suici-
dal ideation, and ECI in the models to adjust for potential
confounders. Suicidal ideation was included as a covariate as it
can acutely affect patients’ reasoning during a suicidal crisis, but
it can be difficult to clearly distinguish between the effect of sui-
cidal ideation and depression on their thought process regarding
code status. Since the ECI is effective in incorporating the influ-
ence of comorbidities in models assessing the risk of in-hospital
mortality and readmissions using administrative data (Elixhauser
et al., 1998; van Walraven et al., 2009; Moore et al., 2017), its inte-
gration into our models was critical and helped delineate the pre-
cise effect of MDD regardless of medical prognosis. Other
hospitalization outcomes including length of stay, hospital charges,
and leaving against medical advice were compared using multivar-
iable logistic and linear regressions. Statistical significance was set at
P <0.05 (two-sided). All analyses were carried out using Stata ver-
sion 15 (Stata Corp, College Station, TX, USA). To calculate
national estimates and standard errors, data were analyzed using
appropriate discharge and trend weights provided by the HCUP


https://doi.org/10.1017/S1478951522000463

544

David Hyung Won Oh et al.

Table 1. ICD-9-CM diagnosis codes for identification of do-not-resuscitate, psychiatric comorbidities, and conditions affecting capacity

Category Diagnosis Specifier ICD-9-CM
Inclusion Criteria Do-not-resuscitate - V49.86
Independent Predictors Major depressive disorder, Unspecified 296.20
single episode
Mild 296.21
Moderate 296.22
Severe, without mention of psychotic behavior 296.23
Severe, specified as with psychotic behavior 296.24
Major depressive disorder, Unspecified 296.30
recurrent episode
Mild 296.31
Moderate 296.32
Severe, without mention of psychotic behavior 296.33
Severe, specified as with psychotic behavior 296.34
Exclusion Criteria Bipolar disorder Bipolar 1 disorder, single and recurrent 296.0, 296.1,
(Psychiatric Comorbidities) 296.4-296.8

Schizophrenic disorders

Schizophrenia, schizophreniform, schizoaffective disorders

295.00-295.95

Other and unreactive reactive - 298.8
psychosis
Drug-induced mood disorder - 292.84
Exclusion Criteria Altered mental status - 780.97
(Impaired capacity) R . K K . K i R .
Dementia Senile, presenile, senile with delusional or depressive features, senile with 290.0-290.9
delirium, vascular, other specified senior psychotic, and unspecified senile
psychotic
Intellectual disability Mild, other specified, unspecified 317-319

(Healthcare Cost and Utilization Project, 2015). HCUP-NIS hospi-
tal data were used to calculate appropriate standard errors when
working with smaller subsets of data that may include strata with
single sampling unit (Houchens and Elixhauser, 2015a, 2015b).

Results
Patient population

We identified 688,506 inpatient stays with DNR order from 2009
to 2013, an estimate of 3.4 million (95% CI: 3.3-3.5 million) hos-
pitalizations nationwide. This amounted to 2.3% (95% CI: 2.2-
2.4%) of all hospitalizations during that period. Among DNR
patients, the median age (interquartile range) was 82 (72-89)
years and 40% of the hospitalization were for male patients.

Among patients having DNR order, 1.2% had any type of
active MDD. Of those with DNR order and MDD, 51.8% unspec-
ified single episode MDD, 0.7% had mild single episode MDD,
2.0% had moderate single episode MDD, 4.7% had severe single
episode MDD, 25.6% had unspecified recurrent MDD, 1.0%
had mild recurrent MDD, 4.8% had moderate recurrent MDD,
and 9.5% had severe recurrent MDD. Less than 1% of the patients
with DNR and MDD exhibited any psychotic behavior.

Among patients with DNR orders, those with MDD were more
likely to be in younger age groups such as 30-74 and less likely to
be in >90 age, more likely to be female, and more likely to be
white relative to those without MDD (Table 2). Those with
MDD were more likely than those without MDD to have private
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insurance, but less likely to use self-payment or other unspecified
insurance. Suicidal ideation was more common among those with
MDD than those without MDD.

Assessment of baseline comorbidities

Baseline comorbidities were assessed using ECI for all hospital-
ized patients with and without MDD (Supplementary Appendix
I), and for all patients with DNR order with and without MDD
(Supplementary Appendix II). Among all hospitalized patients,
those with MDD were less likely to have 18 of the 31 comorbid-
ities, including congestive heart failure, cardiac arrhythmias, and
metastatic cancer. Those with MDD were more likely to have 10
of the 31 comorbidities such as alcohol abuse and drug abuse. The
ECI mean was higher among those with MDD than those without
MDD by 0.8 index point (95% CI: 0.7-0.8). Among those with
DNR order, the MDD patients were less likely to have 10 of the
31 comorbidities, and more likely to have 15 comorbidities.
Among DNR patients, ECI mean was higher among those with
MDD than those without MDD by 1.1 index point (95% CI:
1.0-1.3).

Association of MDD with DNR

Multivariable logistic regression showed that those with MDD of
any type were less likely to have DNR status than those without
MDD. More specifically, patients with moderate single episode
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Table 2. Demographics of patients with do-not-resuscitate orders in the United States, stratified by major depressive disorder: 2009-2013 combined, Nationwide

Inpatient Sample

Indicator Value No MDD MDD p-value
Patients Total weighted number 3,534,337 43,610
Age (years) 18-29 0.3 (0.3-0.3) 0.4 (0.3-0.6) 0.2104
30-44 1.3 (1.3-1.4) 1.7 (1.4-2.0) 0.0146*
45-59 7.5 (7.3-7.7) 10.0 (9.2-10.8) <0.001*
60-74 20.2 (20.0-20.4) 25.9 (24.9-27.0) <0.001*
75-89 48.9 (48.6-49.2) 49.2 (48.0-50.5) 0.6036
90+ 21.8 (21.5-22.0) 12.8 (12.0-13.6) <0.001*
Sex Women 59.0 (58.8-59.2) 64.1 (63.1-65.2) <0.0001*
Race White 81.2 (80.4-81.9) 83.1 (81.5-84.6) 0.0056*
Black 7.9 (7.5-8.4) 4.7 (4.1-5.4) <0.0001*
Hispanic 6.0 (5.6-6.5) 8.3 (7.2-9.5) <0.0001*
Asian or Pacific Islander 2.3 (2.1-2.6) 2.0 (1.7-2.4) 0.0941
Native American 0.4 (0.3-0.5) 0.2 (0.1-0.4) 0.0083*
Other 2.1 (1.9-2.4) 1.7 (1.3-2.2) 0.0202*
Primary insurance Medicare 82.4 (81.8-82.9) 82.6 (81.1-83.9) 0.7464
Medicaid 4.0 (3.8-4.2) 4.0 (3.4-4.6) 0.9021
Private insurance 9.9 (9.5-10.3) 11.1 (10.0-12.4) 0.0161*
Self-pay 1.4 (1.3-1.5) 1.1 (0.9-1.4) 0.0242*
No charge 0.1 (0.1-0.2) 0.1 (0.1-0.3) 0.9316
Others 2.3 (2.0-2.6) 1.1 (0.8-1.5) <0.0001*
Suicidal ideation Percent 0.1 (0.1-0.1) 5.5 (4.8-6.2) <0.0001*

*p <0.05; all values represent proportion % (95% confidence interval) except for first indicator, total weight number of patients.

(aOR 0.77, 95% CI: 0.63-0.94), severe single episode (aOR 0.54,
95% CI: 0.48-0.62), moderate recurrent episode (aOR 0.74, 95%
CL: 0.65-0.85), and severe recurrent episode (aOR 0.42, 95% CI:
0.37-0.48) were significantly less likely to have DNR status than
those without MDD (Table 3). There was an inverse relationship
between severity of MDD and odds of having DNR, with the more
severe MDD patients being less likely to have DNR status than
those with moderate MDD. Those with milder or unspecified

Table 3. Association of major depressive disorder with do-not-resuscitate orders, United States: 2009-2013, Nationwide Inpatient Sample

forms of depression did not show any difference in odds of having

DNR status relative to those without MDD.

Association of MDD with mortality in patients with DNR order

Among patients with DNR order, death was significantly less
likely among those with MDD than those without (Table 4).
The difference was evident with >40% reduction in odds of

Outcome Episode type MDD type Adjusted odds ratio (95% confidence interval) p-value
DNR MDD, any type 0.86 (0.80-0.92) <0.001*
Single episode MDD, unspecified 0.95 (0.88-1.02) 0.137

MDD, mild 1.11 (0.80-1.54) 0.518

MDD, moderate 0.77 (0.63-0.94) 0.009*

MDD, severe 0.54 (0.48-0.62) <0.001*

Recurrent episode MDD, unspecified 1.15 (0.99-1.34) 0.069

MDD, mild 1.01 (0.78-1.30) 0.969

MDD, moderate 0.74 (0.65-0.85) <0.001*

MDD, severe 0.42 (0.37-0.48) <0.001*

*p <0.05; model adjusted for age, sex, race, suicidal ideation, and Elixhauser comorbidity index.
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Table 4. Association of major depressive disorder and inpatient death among
patients with do-not-resuscitate orders, United States: 2009-2013, Nationwide
Inpatient Sample

Inpatient death among those with DNR status

Episode type MDD type Adjusted odds ratio  p-value
MDD, any type 0.47 (0.44-0.51) <0.001*
Single episode MDD, unspecified 0.53 (0.48-0.58) <0.001*
MDD, mild 0.61 (0.25-1.47) 0.269
MDD, moderate 0.42 (0.25-0.72) 0.002*
MDD, severe 0.57 (0.40-0.80) 0.001*
Recurrent episode MDD, unspecified 0.43 (0.37-0.51) <0.001*
MDD, mild 0.42 (0.19-0.92) 0.029*
MDD, moderate 0.40 (0.28-0.57) <0.001*
MDD, severe 0.30 (0.22-0.41) <0.001*

*p<0.05; model adjusted for age, sex, race, suicidal ideation, and Elixhauser comorbidity
index.

death for all severities of MDD except for mild single episode
MDD.

In the subanalysis, the mortality of patients with septicemia
and DNR orders was analyzed. Patients with septicemia as prin-
cipal diagnosis with DNR order who had any type of MDD had
reduced risk of death (aOR 0.49, 95% CI: 0.42-0.57, p < 0.001) rel-
ative to those without MDD. When stratified by type of MDD,
unspecified single, unspecified recurrent, and moderate recurrent
MDD patients showed significant reduction in risk of death.

Differences in hospitalization outcomes by the presence of
MDD in DNR patients

Among patients with DNR order, patients with MDD had longer
length of stay of slightly less than one day and higher total charges
by more than $4,500 relative to those without MDD (Table 5).
Those with MDD had 9.9% lower inpatient mortality than
those without MDD, and there was no significant difference in
rates of leaving against medical advice between the two groups.

Discussion
Main findings

This is the first study to characterize the demographics of those
with DNR code status in the inpatient setting and to determine
the association between DNR status and MDD of varying severi-
ties. Having a DNR order was less likely among those with

David Hyung Won Oh et al.

moderate or severe MDD, with an inverse association between
likelihood of DNR status and severity of MDD. Those with
DNR orders with MDD were significantly less likely to die during
hospitalization than those without MDD. Patients with DNR
order and MDD had longer length of stay, higher total hospital-
ization charges, and lower rate of inpatient death relative to those
without MDD.

Association of MDD and DNR

Patients with moderate or severe MDD were less likely to have a
DNR order than those without MDD. This may be surprising
since the ECI was higher for depressed patients and ECI has
been used in administrative data as a predictor of inpatient mor-
tality (Elixhauser et al., 1998; van Walraven et al., 2009; Moore
et al, 2017), suggesting that some external factor specific to
depressed patients affected their reduced likelihood of having
DNR status. One potential explanation is that clinicians are
appropriately considering and assessing capacity in patients
with MDD. Many clinicians may have concluded that moderately
and severely depressed patients lacked medical decision-making
capacity due to their depression. This is also consistent with the
inverse relationship between the severity of MDD and the odds
of having DNR status. Another possibility is that depressed
patients with MDD may have different goals of care than those
without MDD. A study of patients with advanced cancer found
that patients who most highly valued cure and fighting cancer
had significantly more depressive symptoms than those who
had other goals of care (Rand et al., 2016). Patients who value
cure mostly and therefore would not opt for a DNR order may
experience more depressive symptoms, while those who value
goals other than cure may be at peace with their prognosis, choose
DNR status, and experience less depression. Finally, it is also pos-
sible that depressed patients simply have not established their true
values and goals of care, thereby establishing full code as the
default code status in the hospital setting. One of the key clinical
features of clinical depression includes lack of concentration and
clear thought process which can impair genuine contemplation.
Additionally, patients with depression can alienate both loved
ones and clinicians by engaging in excessive reassurance-seeking
behaviors (Coyne, 1976a, 1976b). Without the opportunity to
thoroughly reflect on one’s own values internally or discuss and
express these values to others externally, coming to such a com-
plex decision may be more difficult. Although a more detailed
qualitative study is needed to explain these findings, the results
suggest that with current clinical practice depressed patients ulti-
mately do not have DNR orders more frequently than those with-
out MDD and prematurely forego resuscitation because of their
depression; rather, the exact opposite is true in the hospital
setting.

Table 5. Hospitalization outcomes among patients with DNR orders, stratified by major depressive disorder, 2009-2013; Nationwide Inpatient Sample

Hospitalization outcome Patients without MDD Patients with MDD Adjusted difference p-value
Length of Stay (days) 5.8 (5.8-5.9) 7.2 (6.9-7.5) 0.7 (0.6-0.9) <0.001*
Left Against Medical Advice (%) 0.2 (0.2-0.2) 0.3 (0.1-0.4) 0.00 (—0.01 to 0.1) 0.453
Total Charges ($) 47,150 (45,978-48,322) 57,731 (54,380-61,082) 4,694 (2,773-6,615) <0.001*
Mortality (%) 20.5 (20.1-20.9) 11.7 (10.9-12.4) —-9.9 (~10.8 to —9.0) <0.001*

*p <0.05; model adjusted for age, sex, race, suicidal ideation, and Elixhauser comorbidity index.
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MDD and risk of inpatient death in DNR patients

If the patient was moderately or severely depressed and chose
DNR status, they were at least 40% less likely to die during inpa-
tient hospitalization. One potential explanation could be that
depressed patients obtained DNR status not solely based on med-
ical prognosis but with the influence of their mood. The subanal-
ysis for a cohort with chief concern of high mortality such as
septicemia bolsters these findings. Even for the same diagnosis
of septicemia with presumably similar risk profile for death
regardless of depression, DNR patients with MDD were about
half as likely to die as those without MDD. Patients with septice-
mia and MDD who decided to have DNR status may have been
healthier than those without MDD, and may have opted to
have DNR partially due to mood, and not solely prognosis.
More insight could be gained from further research examining
DNR patients and their differences in cause of death between
those with and without MDD.

Lower mortality among patients with MDD relative to those
without may seem contrary to published literature showing
poorer outcomes among those with MDD, studied in patients
with specific underlying conditions such as congestive heart fail-
ure, atrial fibrillation, and asthma (Jiang et al., 2001; Eisner et al.,
2005; Frasure-Smith et al., 2009; Kato et al., 2009; Prina et al.,
2012; Hare et al,, 2013). However, many of these studies show
long-term outcomes such as 1- to 2-year mortality or rehospital-
ization rates. In the acute inpatient setting, depressed patients
with DNR order appear to have a much lower risk of individual
hospitalization death relative to DNR patients without depression.

Hospitalization outcomes

Apart from mortality, other inpatient hospitalization outcomes
such as longer length of stay and higher total charges among
DNR patients with MDD relative to those without MDD were
consistent with previous findings (Hosaka et al, 1999
Frasure-Smith et al., 2000; Prina et al., 2012). These findings rein-
force the need for early involvement of consultation-liaison psy-
chiatry in the inpatient setting to reduce length of stay and
hospitalization costs (Strain et al., 1991).

Implications for practice

Given the cross-sectional nature of this study, the associations elu-
cidated above cannot be extrapolated to causality, and without
knowing the exact mechanism of the findings no definitive policy
implications can be made. What the data does show is that
depressed patients are less likely to have DNR status with current
clinical practice, and among DNR patients those with depression
are less likely to die while hospitalized. One may argue depressed
patients are more likely to prematurely forego resuscitative efforts
and experience higher inpatient mortality because of their mood
despite a reasonable chance at meaningful recovery, but the data
above refutes this possibility. Although grossly this may hold true,
without more in-depth qualitative studies investigating how
depressed patients process code status decisions and any differ-
ences in the cause of death between those with and without
MDD, it is difficult to draw definitive mechanisms of these asso-
ciations and further policy implications. Code status discussion is
unique and nuanced to each patient and one’s clinical status, and
the different mechanisms proposed above that may contribute to
these findings can be further explored through future studies.
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As the findings show mood can be associated with different
code status assignments during hospitalizations, and thoughtful
clinicians should be aware of how mood is affecting patients’
thought process, including around decisions regarding code sta-
tus. Regardless of the code status of a single hospitalization,
given the poorer long-term outcomes of depressed patients it is
essential for clinicians to utilize each inpatient stay as an oppor-
tunity to intervene if longitudinal care for the patients’ MDD is
lacking with early involvement of psychiatry consultations.

In addition to ensuring adequate longitudinal treatment for MDD,
another potential implication is ensuring more frequent and in-depth
goals of care discussions between clinicians and patients who are
experiencing MDD. Given that patients with depression tend to alien-
ate others and may suffer from impaired concentration and thought
process, genuine contemplation of one’s own values and goals of care
especially in a busy hospital setting can be difficult. For a more
authentic and consistent understanding of patients’ preferences, clini-
cians need to engage in frequent, longitudinal follow-up and ade-
quately document their wishes in order to avoid confusion
regarding goals during an acute hospitalization.

Strengths and limitations

The strengths of this study include the use of a large-scale, nation-
ally representative database including multi-year trends. The use
of ECI in the multivariable regression models also delineate the
specific effect of MDD on code status by controlling for medical
prognosis, which is often one of the most important determinants
of code status.

The findings here are limited in that this was a cross-sectional
study, and although several hypotheses that may explain the above
associations have been suggested, they could not be verified with-
out qualitative interviews in a prospective cohort. In addition, the
findings are based on each inpatient encounter, which does not
translate directly to patient-level data, as one patient could have
had multiple inpatient encounters during the study period.
Within the data source, the categorization of MDD had a signifi-
cant proportion as being unspecified, which is nonspecific.
Psychiatrists in the inpatient setting often defer specifying
MDD severity given their brief, limited interaction or the patients
have comorbid psychiatric conditions such as polysubstance abuse
that obfuscate the definitive diagnosis. This may limit some of the
specific findings regarding clinical outcomes and varying severity
levels, but the association between MDD overall and DNR status
or mortality are unlikely to change. The findings here also may
be limited by incomplete documentation of DNR status, as only
2.3% of hospitalizations were DNR, a figure much lower than pre-
viously reported ones (Kim et al., 2016). It was also not possible to
assess whether code status decisions were made by healthcare prox-
ies or by the patient, though this effect was minimized by excluding
patients with dementia, intellectual disability, and altered mental
status. Depressed patients with psychotic behavior were included
in the study which could have affected their capacity, though less
than 1% of DNR patients with MDD actually exhibited any psy-
chotic behavior. Finally, though the data are >5 years old, the
large sample size and multiyear analysis make the findings general-
izable and applicable to current practice.

Future research

Further research in the form of chart review, surveys, and quali-
tative studies can provide insights into patients’ thought process
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and the reasons why those with depression are less likely to have
DNR status. It can also investigate the difference in cause of death
between DNR patients with and without MDD to provide more
precise insights into depressed patients’ lower mortality rates.
Finally, it can show the impact of healthcare proxies on code sta-
tus decision-making for depressed patients.

Conclusion

Determining appropriate code status is a standard of care for all
hospitalized patients. It can help clinicians to be aware of factors
that can be associated with code status decision-making, includ-
ing mood disorders. Depressed patients are less likely to have
DNR status, and even with DNR status are less likely to die in
the hospital relative to those without depression. Further research
is needed to elucidate the exact mechanism of these findings.
Clinicians can advocate for patients with MDD by ensuring lon-
gitudinal follow-up with psychiatry and primary providers for
mental health and ongoing goals of care discussions.

Supplementary material. The supplementary material for this article can
be found at https://doi.org/10.1017/S1478951522000463.
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