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ABSTRACT
BACKGROUND:  In patients who experience frequent 
vaso-occlusive crises (VOC), opioid dependence may be 
due to a need for pain control as opposed to addiction; 
the implications of opioid use disorder (OUD) in this 
population are unclear.
OBJECTIVE:  To compare outcomes in hospitalizations 
for VOC in those with a history of OUD to those without 
a history of OUD.
DESIGN:  A retrospective assessment of hospitalizations 
for adults in the USA with a primary discharge diagnosis 
of VOC using the National Inpatient Sample database 
from 2016 to 2019. We also compared VOC hospitaliza-
tions to hospitalizations for all other reasons to assess 
differences in OUD-associated clinical factors.
PARTICIPANTS:  In total, 273,460 hospitalizations for 
VOC; 23,120 (8.5%) of these hospital stays involved a 
secondary diagnosis of OUD.
MAIN MEASURES:  Primary outcomes were length 
of hospital stay and cost. Mortality was a secondary 
outcome.
KEY RESULTS:  Hospital length of stay was increased 
(mean 6.2 vs 4.9 days) in patients with OUD (adjusted 
rate ratio = 1.24, 95% CI 1.20–1.29, p < 0.001). Mean 
cost was also higher in those with OUD ($9076) than 
those without OUD ($8020, p < 0.001). Mortality was 
decreased in VOC hospitalizations in those with OUD, 
but the difference was not statistically significant 
(adjusted OR = 0.64, 95% CI 0.028–1.48, p = 0.30).
CONCLUSIONS:  OUD is associated with increased 
length of stay and costs in patients with VOC. While 
there are many possible explanations, providers should 
consider undertreatment of pain due to addiction con-
cerns as a potential factor; individualized pain plans to 
mitigate this challenge could be explored.
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INTRODUCTION
Sickle cell disease (SCD) affects 100,000 patients within the 
United States (US) and there are over 200,000 annual admis-
sions in the US for SCD-related complications.1,2 Vaso-
occlusive crisis (VOC) is responsible for 95% of such admis-
sions and 60% of patients with SCD will experience a VOC 
each year.1,2 VOCs are the result of sickled erythrocytes 
occluding microvasculature leading to severe pain.3–7 Heat, 
ice, topical medications, and non-steroidal anti-inflamma-
tory drugs are all utilized for controlling pain in VOCs, but 
adequate analgesia typically requires opioids.3,8,9 However, 
concerns from healthcare providers over contributing to 
addiction development and accidental overdoses while under 
the provider’s care have long served as a barrier to treatment 
for patients with SCD who frequently report dissatisfaction 
with care and a perception of staff as unsympathetic, judg-
mental, and biased.4,10–13 Additionally, patients with SCD 
in the US are primarily Black (1:365 births) or Hispanic 
(1:16,300), populations which have historically reported that 
their pain goes unaddressed.14,15 Untreated pain results in not 
only physical distress but also economic strain for patients 
as individuals with untreated chronic pain are at risk for sig-
nificant absenteeism, income loss, and healthcare costs.16

The absence of objective markers of pain in VOC contrib-
utes to provider uncertainty about how much opioid medica-
tion to provide, particularly given the current emphasis on 
opioid misuse and overuse.3,17 This uncertainly may allow 
for a variety of influences, such as provider bias, racial-ethnic 
disparities, and current opioid prescribing trends to impact 
a provider’s perception of pain in patients with VOC. Addi-
tionally, as highlighted in a recent review in JAMA,18 two 
in five (40%) patients with SCD may receive treatment for 
chronic SCD-related pain, with “nociceptive, neuropathic, 
and central components”; this chronic pain, accompanied at 
times by opioid use, can further increase provider concern 
for addiction as they fear giving more opioids, while having 
concerns about potential withdrawal if opioids were to be 
stopped.4,19 Indeed, rates of opioid addiction in patients with 
SCD are increased compared to the general population and 
have previously been estimated at 3–10%.20–23 One study 
found that by Diagnostic and Statistical Manual of Mental 
Disorders IV criteria, 31% of patients with SCD had sub-
stance dependence (a need for opioids to avoid withdrawal 
symptoms).24 However, only 2% of patients with SCD had 
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substance dependence unrelated to pain; thus, what is per-
ceived to be addiction to opioids may instead be reliance on 
them for adequate pain control.24

While prior studies have assessed how the route of admin-
istration and total amounts of opioids may impact VOC 
outcomes, the associations between OUD and outcomes 
such as length of stay (LOS), costs, or mortality have not 
been thoroughly explored in patients with VOC.25,26 It is 
not known if OUD is associated with an increase in LOS 
or increased cost in patients with VOC. Similarly, it is not 
known if OUD, which is associated with increased mortality 
in a variety of other inpatient conditions, increases mortality 
or other adverse outcomes in those with VOC.27–29 Addi-
tionally, there has been minimal study of clinical factors 
related to OUD in adult patients with VOC and how they 
may differ from OUD-associated factors in patients who 
do not have SCD. Wilson et al. found male sex and lower 
income, established associations with OUD in patients with-
out SCD, to also be associated with OUD in patients with 
SCD.30–32 However, the study assessed patients in the out-
patient setting and had a limited sample size that included 
pediatric cases.

To address these important gaps in knowledge, we per-
formed a US nationwide retrospective study of hospitaliza-
tions for VOC to compare healthcare utilization and clinical 
outcomes in patients with SCD with and without a diagnosis 
of OUD. Furthermore, we compared VOC hospitalizations to 
hospitalizations for all other reasons to assess (1) differences 
in OUD-associated factors between the two populations and 
(2) differences in associations between presence of OUD 
and varied clinical outcomes. We hypothesized that a diag-
nosis of OUD would be associated with increased health-
care utilization (LOS and cost) and worse clinical outcomes 
(mortality) in patients with VOC and that OUD-associated 
factors would differ between hospitalizations for VOC and 
hospitalizations for other reasons.

METHODS

Study Design and Database Description
This is a retrospective cohort-comparison study. The 
National Inpatient Sample (NIS) was utilized to collect 
data on hospitalizations in the US from 2016 to 2019. The 
NIS was developed for the Healthcare Cost and Utilization 
Project (HCUP) which provides encounter-level data dat-
ing back to 1988 (https://​hcup-​us.​ahrq.​gov/​overv​iew.​jsp). 
The NIS is an all-payer inpatient database that character-
izes approximately 35 million annual US hospitalizations 
after weighting of its sample and includes data on inpatient 
utilization, cost, and outcomes. Prior to weighting, the NIS 
is composed of a 20% stratified sample of US hospital dis-
charges, excluding rehabilitation and long-term acute care 
hospitals. A primary discharge diagnosis is provided by the 

NIS along with secondary diagnoses, basic demographic 
data, LOS, total hospital charges, and procedural data. The 
NIS is a publicly available, deidentified database and Insti-
tutional Review Board review and ethical approval were not 
required.

Study Samples and Variables
Cohort 1: Hospitalizations for patients 18 years of age or 
older with a primary discharge diagnosis of VOC in the years 
2016–2019 were included in Cohort 1 (Fig. 1). For cases of 
hospitalizations with missing patient or outcome variables, 
the hospitalizations were included in the overall study sam-
ple but were excluded from assessments that involved the 
missing variables. The presence of a secondary diagnosis 
of OUD was evaluated in each hospitalization. ICD-10-CM 
codes were used to establish the diagnoses of VOC (D57.41, 
D57.419, D57.21, D57.219, D57.0, D57.00, D57.81, and 
D57.819) and OUD (F11.xxx) as previously described by 
Kang et al. and Donohue et al., respectively.1,33 Of note, 
the included ICD-10 codes for SCD included sickle-hemo-
globin C disease and codes for unspecified sickle cell dis-
orders. Baseline clinical data along with demographic and 
socioeconomic data were collected for each hospitalization 
with evaluated variables found in Table 1. The Deyo Modi-
fication of the Charlson Comorbidity Index was used. The 
Deyo Modification is a validated method of characterizing 
a patient’s risk of death based on their burden of comorbid 
illness.34,35 Income was determined by the median income 
within a patient’s ZIP code which is provided by the NIS.

Cohort 2: A second study sample was created that 
included all adult hospitalizations for reasons other than 
VOC during the same period (Fig. 1). Again, the presence of 
a secondary diagnosis of OUD was evaluated in the second 
study sample. The variables located in Table 1 were recorded 
for the non-VOC group.

Outcomes
In the comparison between VOC hospitalizations with and 
without a history of OUD, hospital LOS and cost were the 
primary outcomes and mortality was a secondary outcome. 
In the comparison of hospitalizations for VOC to non-VOC 
hospitalizations, a diagnosis of OUD itself was the assessed 
outcome and hospitalizations were assessed for OUD-associ-
ated factors including age, sex, race (white, Black, Hispanic, 
other), comorbid illness burden, hospital region (as defined 
in Table S1), income, primary payer, hospital teaching sta-
tus, and hospital bed size.

Statistical Analysis
Standard procedures provided by HCUP were used to generate 
weighted results to estimate US nationwide results (https://​
hcup-​us.​ahrq.​gov/​tech_​assist/​tutor​ials.​jsp) with clustering 
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accounted for per HCUP guideline. The cost-to-charge ratios 
supplied by HCUP were used to generate cost estimates from 
total hospital charges (https://​hcup-​us.​ahrq.​gov/​repor​ts/​metho​
ds/​MS2021-​05-​CCR-​Metho​dolog​ies.​pdf). Continuous vari-
ables were recorded as means with Student’s t-tests used for 
comparisons. Categorical variables were recorded as propor-
tions with chi-square used for comparisons. Multilevel, uni-
variable, and multivariable regressions were used to character-
ize associations with odds ratios and 95% confidence intervals 
and p-values reported for each outcome. Negative binominal 
regression analysis was used to evaluate for associations with 
LOS while a log-gamma model was used to evaluate for asso-
ciations with cost with exponentiated coefficients presented as 
rate ratios for both outcomes. A p-value < 0.05 was considered 
statistically significant. Due to previous research demonstrat-
ing associations with SCD-related outcomes, we included, 
age, sex, race, income, primary payer, Charlson Comorbidity 
Index, hospital teaching status, and hospital bed size in each 
multivariable analysis.36–38 STATA, version 17.0 was used for 
all statistical computations.

RESULTS

Basic Characteristics
In total, there were 273,460 hospitalizations for VOC from 
2016 to 2019 (Table 1), with OUD as a secondary diagnosis 
in 8.5% of those hospitalizations. The vast majority (> 90%) 
of patients were Black. Over 50% of hospitalizations occurred 
in the US South and the primary payer for most patients was 

either Medicare or Medicaid. Those with and without OUD 
had relatively similar incomes with approximately half in each 
cohort having a median income in the 25th percentile nation-
ally. OUD was more common in Black patients, those with 
a higher burden of comorbidities, Medicare and Medicaid 
patients, and those hospitalized in the US Western region.

Primary Outcomes, Cohort 1
Mean LOS for all VOC hospitalizations was 5.01 days, 
while mean LOS for VOC in those with OUD was 6.16 days. 
Those without OUD had a significantly shorter mean LOS 
(4.90 days) which was significant prior to and after adjust-
ing for confounding variables (p’s < 0.001). Mean cost was 
significantly higher in those with OUD ($9076) compared 
to those without OUD ($8020) (p < 0.001). After adjusting 
for confounding variables, mean cost in patients with OUD 
remained significantly increased (p < 0.001) (Table 2).

Secondary Outcomes, Cohort 1
In total, 600 deaths were recorded in VOC hospitalizations, 
30 (5%) of which occurred in patients with OUD. Mortality 
in all VOC hospitalizations was 0.2% and was decreased in 
patients with OUD (0.1%) compared to those without OUD 
(0.2%), although the difference was not statistically signifi-
cant (p = 0.180). After adjusting for confounding variables, 
mortality remained decreased in those with OUD, but the 
difference was again not statistically significant (aOR = 0.64, 
95% CI 0.28–1.48, p = 0.295).

Figure 1   Derivation of a study sample of hospitalizations with a primary diagnosis of vaso-occlusive crisis with and without a secondary 
diagnosis of opioid use disorder. The derivation of a second study sample consisting of hospitalizations for all reasons other than vaso-

occlusive crisis is also presented and stratified by the presence of a secondary diagnosis of opioid use disorder.
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Associated Clinical Factors for an OUD in 
VOC (Cohort 2)
In hospitalizations for VOC, increased comorbidity index 
was associated with a secondary diagnosis of OUD in 
a multivariable assessment while age, non-Black race, 
and sex were not associated with OUD (Table 3). In con-
trast, for hospitalizations for all other reasons (Cohort 
2), younger age, male sex, and non-Black race were all 
associated with the presence of OUD in multivariable 
and univariable analyses (Table 3 and Table S2). Simi-
larly, income was not associated with OUD in those hos-
pitalized for VOC but was significantly associated with 
OUD in all other hospitalizations with the lower income 
patients having higher rates of OUD.

OUD and Non‑VOC Hospitalization 
Outcomes (Cohort 2)
A diagnosis of OUD was present in 2.2% of non-VOC hos-
pitalizations. As in our patients with OUD and VOC, LOS 
(mean 4.73 days vs 5.96 days, p < 0.001) and cost (mean 
$13,236 vs $13,340, p < 0.001) were increased in those with 
OUD after adjusting for confounding variables (Table S3). In 
hospitalizations for all reasons other than VOC, a secondary 
diagnosis of OUD was associated with an increase in mortal-
ity (aOR = 1.08, 95% CI 1.05–1.11, p < 0.001).

DISCUSSION
The clinical implication of OUD and its association with 
outcomes in patients presenting with VOC were previ-
ously unknown. Here, in the first assessment of OUD and 
outcomes in VOC hospitalizations, our principal findings 
were that OUD was associated with increased markers of 
healthcare utilization (LOS and hospital costs). While not 
significantly different, there was a signal of potentially lower 
mortality in those with OUD and VOC, with 36% lower odds 
(aOR 0.64) of mortality with OUD, in contrast to the higher 
mortality associated with OUD (aOR 1.08) in those with 
OUD hospitalized for causes other than VOC.

Our major findings, persisting after adjustment for numer-
ous covariates, were focused on the association between 
OUD and increases in LOS and costs in VOC hospitali-
zations. These differences were considerable, with a 24% 
increase in LOS and 11% cost increase per hospitalization. 
One potential explanation would be deficient use of opiates 
for pain control with a known OUD. Because inadequate 
pain control for VOC has been associated with high read-
mission rates,20 we hypothesize that a diagnosis of OUD 
may, with deficient use of opioids, lead to an increased LOS 
from poor pain control. Similarly, a patient with historically 
difficult-to-treat pain may be more likely to be given an OUD 
diagnosis (even if one is not present), and they may have 
a longer LOS simply because of their pain being hard to 
control.

Despite the increases in LOS and costs, OUD was not asso-
ciated with increased mortality in patients with VOC, and in 
fact, mortality appeared to be lower (aOR 0.64), although 
not significantly so. In contrast, OUD was associated with 
increased mortality in patients hospitalized for other rea-
sons. Of note, recent literature has shown opioids to be a 
relatively uncommon cause of death in patients with SCD 
and that those who suffer from migraines, individuals with 
chronic back pain, and patients with fibromyalgia all have a 
higher proportion of death secondary to opioids than patients 
with SCD.23,39 Our interpretations of possible reasons for the 
lower odds of mortality are limited due to the cause of inpa-
tient death not being available in the NIS. Patients with SCD 
may be more familiar with how to self-manage opioids for 

Table 1   Basic Clinical and Demographic Characteristics in 
Hospitalizations for Vaso-occlusive Crisis in Patients With and 

Without Opioid Use Disorder

Abbreviations: CCI, Charlson Comorbidity Index; OUD, opioid use 
disorder; VOC, vaso-occlusive crisis
* p < 0.05; **p < 0.001
Ɨ Income values for each patient are generated using the median 
income of the patient’s ZIP code

Variable VOC with 
OUD 
(n = 23,120)

VOC with-
out OUD 
(n = 250,340)

p-value

Mean age, years 32.4 32.0 0.024*
Female, % 55.2 54.1 0.219
Race, % 0.051

  Black 94.0 92.9
  Hispanic 3.2 3.9
  White 1.0 0.8
  Other 1.7 2.3

CCI score, %  < 0.001**
  0 58.3 61.9
  1 27.5 25.5
  2 7.7 7.2
   ≥ 3 6.6 5.4

Hospital region, %  < 0.001**
  Northeast 13.8 20.5
  Midwest 18.4 18.3
  South 54.0 53.6
  West 13.8 7.6

National quartile for 
household incomeƗ

0.014*

  1 50.0 51.8
  2 24.8 22.5
  3 16.5 16.1
  4 8.8 9.7

Primary payer, %  < 0.001**
  Medicare 38.7 33.0
  Medicaid 48.5 46.7
  Private 10.5 16.9
  Self-pay 3.9 2.3

Teaching hospital, % 81.2 80.9 0.689
Hospital bed size  < 0.001**

  Small 14.7 17.1
  Medium 23.4 27.2
  Large 61.9 55.7
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their pain in comparison to patients without SCD due to the 
exposure to opioids over many years in patients with SCD. 
This could lead to less risk for overdose in patients with SCD 
compared to others. To be further investigated is the possibil-
ity that opiates are protective in SCD against adverse events 
that might culminate in mortality.

Similar to hospitalizations for VOC, OUD was associated 
with increased LOS and cost in non-VOC hospitalizations 

(Cohort 2). However, associated factors related to OUD 
differed in those hospitalized with VOC compared to non-
VOC hospitalizations. Previously described31,40 clinically 
associated factors for OUD such as younger age, male 
sex, and white race were confirmed in our cohort hospital-
ized for reasons other than VOC but were not found to be 
associated with OUD in VOC hospitalizations. Addition-
ally, while lower income was associated with OUD in the 

Table 2   Univariable and Multivariable Analyses Assessing for Associations Between Opioid Use Disorder and Healthcare Utilization and 
Clinical Outcomes in Hospitalizations for Vaso-Occlusive Crisis

Rate ratios represent the arithmetic mean ratio of the dependent variables (length of stay and cost) when opioid use disorder is present and not pre-
sent
Abbreviations: CI, confidence interval
* p < 0.05; **p < 0.001
Ɨ The coefficients for length of hospital stay were produced using negative binomial regression while the coefficients for cost were produced using a 
log-gamma model. The displayed rate ratios represent the exponentiated forms of the coefficients
ǂ Adjusted for age, sex, race, comorbid illness burden, hospital region, income, primary payer, hospital teaching status, and hospital bed size

Healthcare utilization 
outcomes

Unadjusted rate ratioƗ (95% CI) p-value Adjustedǂ rate ratio (95% CI) p-value

Length of stay 1.26 (1.22–1.30)  < 0.001** 1.24 (1.20–1.29)  < 0.001**
Cost 1.13 (1.09–1.18)  < 0.001** 1.11 (1.07–1.15)  < 0.001**
Clinical outcome Unadjusted odds ratio (95% CI) p-value Adjustedǂ odds ratio (95% CI) p-value
Mortality 0.57 (0.25–1.30) 0.180 0.64 (0.28–1.48) 0.295

Table 3   Multivariable Logistical Regression Analysis Assessing for Factors Associated with Opioid Use Disorder in Hospitalizations for 
Vaso-Occlusive Crisis Compared to All Other Hospitalizations

Abbreviations: CCI, Charlson Comorbidity Index; CI, confidence interval; VOC, vaso-occlusive crisis
* p < 0.05; **p < 0.001
Ɨ Income values for each patient are generated using the median income of the patient’s ZIP code
ǂ Adjusted for age, sex, race, comorbid illness burden, hospital region, income, primary payer, hospital teaching status, and hospital bed size

Variable Hospitalization for VOC (n = 273,460) Hospitalization not for VOC 
(n = 24,165,141)

Adjustedǂ odds ratio (95% CI) p-value Adjustedǂ odds ratio (95% CI) p-value

Age 1.00 (1.00–1.00) 0.464 0.97 (0.97–0.97)  < 0.001**
Female gender 1.03 (0.96–1.11) 0.379 0.60 (0.59–0.60)  < 0.001**
Non-Black race 0.86 (0.73–1.00) 0.053 1.54 (1.48–1.59)  < 0.001**
CCI score 1.04 (1.01–1.08) 0.018* 1.01 (1.01–1.02)  < 0.001**
Hospital region

  Northeast Reference Reference
  Midwest 1.37 (1.12–1.65) 0.001* 0.66 (0.63–0.69)  < 0.001**
  South 1.47 (1.25–1.72)  < 0.001** 0.64 (0.61–0.67)  < 0.001**
  West 2.62 (2.18–3.15)  < 0.001** 0.78 (0.75–0.82)  < 0.001**

National quartile for household income Ɨ
  4 Reference Reference
  1 0.96 (0.84–1.11) 0.588 1.23 (1.19–1.27)  < 0.001**
  2 1.10 (0.95–1.27) 0.205 1.11 (1.08–1.13)  < 0.001**
  3 1.05 (0.90–1.22) 0.525 1.10 (1.08–1.12)  < 0.001**

Primary payer
  Private Reference Reference
  Medicare 1.94 (1.70–2.21)  < 0.001** 2.27 (2.21–2.32)  < 0.001**
  Medicaid 1.67 (1.47–1.88)  < 0.001** 3.53 (3.44–3.63)  < 0.001**
  Self-pay 0.95 (0.74–1.21) 0.659 2.78 (2.69–2.87)  < 0.001**

Teaching hospital 1.10 (0.97–1.25) 0.146 1.06 (1.02–1.09) 0.003*
Hospital bed size

  Small Reference Reference
  Medium 1.01 (0.87–1.17) 0.897 0.98 (0.94–1.03) 0.424
  Large 1.25 (1.08–1.45) 0.003* 0.99 (0.95–1.03) 0.604
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non-VOC cohort, no association between income and OUD 
was present in the VOC cohort. The differences in associ-
ated variables for OUD in those with VOC provide further 
evidence that OUD may not have the same clinical mean-
ing in patients with SCD and that interpretation requires 
putting the diagnosis of OUD in the context of the patient’s 
pain experience and their opportunity to receive adequate 
analgesia. The increase in OUD in Black SCD patients also 
raises further concerns for provider bias when evaluating for 
problematic opioid use. Black patients being treated for VOC 
have reported feeling that they receive worse care10,41 due to 
their race; thus, racial bias may also contribute to undertreat-
ment of VOC pain throughout their lives.

Relationship to Burnout, and the Benefit of Pain Plans  Treat-
ment of VOC is challenging, and it can be made even more 
challenging when patient-provider trust is not present. A 
small proportion (10–20%) of patients with SCD constitute 
approximately half of VOC admissions and providers are at 
high risk for burnout (see Burstein’s scoping review show-
ing the possible relationship of burnout to not being able to 
care for patients, JGIM 202242) when feeling like they are 
not helping this group of patients-in-need.4,7,17,43 Opioids are 
generally accepted as indicated for severe acute pain even 
in patients with OUD; however, this too can be related to 
providers experiencing burnout or moral injury after feel-
ing like they may be harming a patient.44,45 Individualized 
pain plans for VOC have been shown to improve patient out-
comes including time to first opioid use, LOS, and readmis-
sion rates.46,47 We would advocate for the implementation of 
pain plans developed through shared decision-making based 
on previous response to pain medications in those with VOC 
and OUD beginning during their first VOC. Plans that docu-
ment a suggested initial regimen and a standard approach 
to escalation would provide guidance for providers who are 
unfamiliar with the patient and could resolve delays in treat-
ment caused by concerns for addiction and cautious pre-
scribing. Effectively utilized, these plans could improve both 
patient and provider outcomes.12,17,24,48,49 Other mechanisms 
to address OUD in SCD would include monitoring patient 
controlled substance use through Patient Drug Monitoring 
Programs and referring patients to pain management special-
ists with experience in treating communities traditionally 
mistrusted for adherence to regimens.

Our Study Has Both Strengths and Limitations  This study 
was limited by the administrative nature of the NIS which 
does not provide narrative assessments of encounters or 
laboratory data. The available information did not allow us 
to assess important aspects of care such as time to first opi-
oid received. In addition, NIS data does not provide patient 
identifiers; thus, it did not allow for performing mixed-effect 
models to account for recurrent hospitalizations for the same 
patients. Given the large proportion of VOC hospitalizations 

in a relatively smaller number of patients, many patients 
likely contributed multiple hospitalizations to these find-
ings. Strengths include the very large sample with a large 
geographic representation across the US.

These Findings Lead to Several Implications and Recommen-
dations  While opioids are indicated for the management of 
acute VOC pain, the findings suggest a complex relationship 
between providers’ desires to treat pain and a potential worry 
about exacerbating or not acknowledging possible opiate 
dependence. For these or other reasons, there is a clear rela-
tionship between OUD, longer hospital stays, and increased 
costs in SCD patients with VOC, without a corresponding 
increase in mortality. Developing individual pain manage-
ment plans based on shared decision making and acknowl-
edging a patient’s prior experiences would allow for better 
alignment of patients and clinicians around treatment goals 
in acute management of VOC. Future studies should further 
explore these relationships, the benefits of pain management 
plans, and possible presence of and reasons for a mortality 
benefit from OUD which could better inform pain manage-
ment in SCD both inside and outside the hospital.
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