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Purpose: Alcohol use disorder is a leading mental health disorder in the United States. Few studies evaluating
the association of alcohol use disorder following primary total hip arthroplasty (THA) have been reported.
Therefore, the purpose of this study was to determine whether patients with alcohol use disorder undergoing pri-
mary THA have higher rates of: 1) in-hospital lengths of stay (LOS); 2) complications (medical/implant-related);
and 3) costs.
Materials and Methods: Using a nationwide claims database from January 1st, 2005 to March 31st, 2014,
patients with alcohol use disorder undergoing primary THA were identified and matched to a comparison group
according to age, sex, and various comorbidities, resulting in 230,467 patients who were included in the study
(n=38,416) and a matched-cohort (n=192,051). Outcomes of interest included comparison of LOS, 90-day med-
ical and 2-year implant-related complications, and costs. A P-value less than 0.002 was considered statistically
significant.
Results: Patients with alcohol use disorder had longer in-hospital LOS (4 days vs 3 days; P<0.0001) as well as
higher frequency and odds ratio (OR) of 90-day medical (45.94% vs 12.25%; OR, 2.89; P<0.0001) and 2-year
implant-related complications (17.71% vs 8.46%; OR, 1.97; P<0.0001). Patients in the study group incurred
higher 90-day costs of care ($17,492.63 vs $14,921.88; P<0.0001).
Conclusion: With the growing prevalence of alcohol use disorder in the United States, the current investigation
can be utilized to evaluate the need for interventions prior to THA which can potentially minimize the rates of
morbidity and mortality within this population.
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INTRODUCTION

Alcohol use disorder has been reported as one of the most
highly prevalent mental health disorders1-3). Depending on
the study source, the lifetime prevalence of alcohol use dis-
order ranges from 18.8% to 30.3% with the highest preva-
lence generally in men, Caucasians and Native American
respondents, and previously married or unmarried individ-
uals3-6). DSM-V (The Diagnostic and Statistical Manual of
Mental Health Disorders, Fifth Edition) defines alcohol use
disorder as a constellation of symptoms consisting of depen-
dence and abuse, with the addition of cravings, leading to
psycho-social and interpersonal functioning6). The negative
association of alcohol use disorder following primary total
hip arthroplasty (THA) has been demonstrated in previous
studies7-11).

Gold et al.7) demonstrated that alcohol use disorder is a
significant risk factor for development of peri-prosthetic
joint infections (PJIs) and deep vein thromboses following
primary total knee arthroplasty. Lavernia and Villa9) demon-
strated that patients with alcohol use disorder had a neg-
ative impact on patient reported outcome measurements
compared to moderate drinkers or non-drinkers following
primary THA. However, limitations to the aforementioned
study and other studies include coalescence of other psy-
chiatric comorbidities into the study cohort causing diffi-
culty in understanding the relationship of alcohol use dis-
order following primary THA. Another limitation is that
there was no adjusting for additional covariates, which
could potentially overestimate the results of analysis of the
dependent variables, or that the results are not generalizable
to the orthopaedic community7,9,12). Thus, with the growing
incidence and prevalence of alcohol use disorder with a
concomitant exponential increase in the frequency of per-
formance of primary THA procedures worldwide, conduct
of studies evaluating the disorder following primary THA
is warranted2,4,13).

Therefore, the purpose of this study was to conduct a case-
matched study through analysis of the Medicare claims
database to determine whether patients with alcohol use
disorder have worse outcomes. Specifically, the study com-
pared: 1) in-hospital lengths of stay (LOS); 2) complica-
tions (medical/implant-related); and 3) costs of care.

MATERIALS AND METHODS

1. Data Source

A retrospective level III case-control study query from
January 1st, 2005 to March 31st, 2014 of the 100% Medicare
Standard Analytical Files (SAF) from the PearlDiver
(PearlDiver Technologies, Fort Wayne, IN, USA) platform
was performed. The supercomputer houses the records of
more than 150 million patients between a private payor
database and the Medicare claims database. The time frame
provided within the Medicare claims of the PearlDiver plat-
form is analyzed; it has been utilized in other studies using
the same database14-19). Due to the number of patient records
available within the database, PearlDiver has been used
extensively for orthopaedic-related research within all dis-
ciplines of orthopaedic surgery. The supercomputer uses
a syntax-based language which is reliant on International
Classification of Disease, Ninth Revision (ICD-9) and
Current Procedural Terminology (CPT) coding for query
and identification of cohorts of interest. Deidentified infor-
mation is subsequently aggregated and downloaded as a
comma separated value (.csv) spreadsheet for further analy-
ses. The current investigation was determined to be exempt
from review by our institutional review boards because
the information provided from the administrative database
is does not include patient identifiers.

2. Cohorts

A query of patients undergoing primary THA was per-
formed using CPT and ICD-9 procedural codes 27130
and 81.51. Patients with a diagnosis of alcohol use dis-
order were identified using the codes comprising alcohol
abuse (ICD-9: 305.01 and 305.02) and alcohol dependence
(ICD-9: 303.91 and 303.92). These codes were chosen for
use in the alcohol use disorder cohort as because they have
been used in previously published studies7,20). In addition,
when combined accurately these codes represent alcohol
use disorder per the DSM-56). Not including these codes
in the current study could potentially introduce a selection
bias. Patients with osteoarthritis of the hip were identified
using ICD-9 diagnostic codes 715.15, 715.25, 715.35, and
715.95. These codes were chosen because they were uti-
lized in a previously published study21). The “FIRST_COM-
MAND” syntax function was utilized to ensure that patients
were not double counted to prevent overestimation regard-
ing the association of alcohol use disorder on the dependent
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variables being measured within the study. Using Boolean
command syntax language, all patients undergoing pri-
mary THA for osteoarthritis of the hip with a concomitant
diagnosis of alcohol use disorder were included in the study
group, while patients without the diagnosis were included
in the comparison group.

The two cohorts were subsequently matched by a prede-
fined set of parameters within the database to eliminate any
potential confounding22). The two groups of patients were
matched in a 1:5 ratio according to age, sex, and the fol-
lowing medical comorbidities commonly found within the
orthopaedic community–chronic obstructive pulmonary
disease (COPD), diabetes mellitus, hyperlipidemia, hyper-
tension, obesity–defined as a body mass index (BMI>30
kg/m2) and tobacco use23). Ratio matching was performed
to increase the overall power of the study, which has been
done in prior investigations utilizing the same database14,18,24,25).
A total of 230,467 patients within the study (n=38,416)
and matched-cohort (n=192,051) were identified using the
matching process. No statistical difference was observed
between the aforementioned matching parameters, there-
fore the matching process was successful (Table 1).

3. Study Endpoints

The primary endpoint of the study was to compare peri-
operative outcomes among patients with alcohol use dis-

order to a matched cohort. Specifically, the study compared
in-hospital LOS, 90-day medical complications, 2-year
implant-related complications, day of surgery and total glob-
al 90-day episode of care costs. Ninety-day medical com-
plications assessed included: acute kidney injuries, cere-
brovascular accidents, deep vein thromboses, ileus episodes,
myocardial infarctions, pneumoniae, pulmonary emboli,
respiratory failures, transfusion of blood products, urinary
tract infections, and venous thromboemboli.

Two-year implant-related complications analyzed includ-
ed dislocation of prostheses, mechanical loosenings, peri-
prosthetic fractures, PJIs, and THA revisions. Analysis of
costs of care was performed by comparing reimbursements
between the cohorts, which was done in previously pub-
lished investigations. Reimbursements are provided for the
entire cohort per the investigator’s time period of interest,
in this case 90-days. The cost includes the reimbursements
paid by the insurance provider for diagnostic tests, clinic
visits, any procedures performed during the time interval,
prescription medications, and other medical associated
costs26).

4. Data Analyses

Statistical analyses were performed using the open pro-
gramming language R (R Foundation for Computational
Statistics, Vienna, Austria). Pearson’s chi-square analyses

Table 1. Demographics of Alcohol Use Disorder Patients and Matched-Cohort Undergoing Primary Total Hip Arthroplasty

Demographics Alcohol use disorder Matched-cohort P-value

Age (yr) 0.99
<64 12,068 (25.6) 060,333 (25.6)
65-69 13,985 (29.7) 069,919 (29.7)
70-74 09,516 (20.2) 047,573 (20.2)
75-79 06,834 (14.5) 034,162 (14.5)
80-84 3,484 (7.4) 17,419 (7.4)
>85 1,240 (2.6) 06,197 (2.6)

Sex 0.99
Female 19,492 (41.4) 097,455 (41.4)
Male 27,635 (58.6) 138,148 (58.6)

Comorbidities
COPD 2,129 (4.5) 10,621 (4.5) 0.93
Diabetes mellitus 15,799 (33.5) 078,981 (33.5) 0.99
Hyperlipidemia 31,934 (67.8) 159,656 (67.8) 0.94
Hypertension 41,771 (88.6) 208,836 (88.6) 0.98
Obesity 04,997 (10.6) 024,955 (10.6) 0.98
Tobacco 19,205 (40.8) 095,998 (40.7) 0.98

Values are presented as number (%).
P-value by Pearson’s chi-square analyses.
COPD: chronic obstructive pulmonary disease.
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were used for comparison of baseline demographics of the
matched cohorts. While age has been compared as a con-
tinuous variable, the database provides age as a categorical
variable with an age distribution from less than 64 to greater
than 84 years of age with five-year increments. Welch’s
t-tests were used for comparison of in-hospital LOS and
costs of care following the index procedure between the
matched cohorts. To determine the association of alcohol
use disorder on medical- and implant-related complications,
multivariate logistic regression analyses were performed
for calculation of the odds ratio (OR) and 95% confidence
interval (95% CI) adjusting for age, sex, geographic region,
and Elixhauser Comorbidity Index (ECI)27).

Due to the ease of finding statistical differences with large
administrative datasets, a Bonferroni-correction was per-
formed to minimize the probability of a type I error. As

such, a P-value less than 0.002 was the threshold utilized
in this study to determine statistical significance. This value
was attained by dividing 0.05 by the number of compar-
isons performed within the study (n=18)28,29).

RESULTS

1. In-Hospital Lengths of Stay and Medical
Complications

In-hospital LOS (4 days vs 3 days, P<0.0001) was sig-
nificantly longer for patients with alcohol use disorder
undergoing primary THA. In addition, the study cohort
had higher rates of medical complications (45.94% vs
12.25%; OR, 2.89; 95% CI, 2.74-3.03; P<0.0001) such as
respiratory failures (5.79% vs 1.09%; OR, 3.41; 95% CI,

FFiigg..  11.. Forest plot demonstrating odds ratios of developing ninety-day medical complications in alcohol use disorder patients
undergoing primary total hip arthroplasty.
CVA: cerebrovascular accident, UTI: urinary tract infection, DVTs: deep vein thromboses, VTEs: venous thromboemboli, 95%
CI: 95% confidence interval.
*** P<0.0001.
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3.22-3.61; P<0.0001), cerebrovascular accidents (4.40% vs
0.90%; OR, 3.39; 95% CI, 3.18-3.62; P<0.0001), acute kid-
ney injuries (7.04% vs 1.33%; OR, 3.33; 95% CI, 3.16-
3.51; P<0.0001), pneumoniae (6.61% vs 1.39%; OR, 3.12;
95% CI, 2.96-3.29; P<0.0001), ileus episodes (1.23% vs
0.27%; OR, 2.95; 95% CI, 2.62-3.32; P<0.0001), urinary
tract infections (12.03 vs 3.63%; OR, 2.56; 95% CI, 2.47-
2.66; P<0.0001) and other medical complications within
90-days following the index procedure (Fig. 1).

2. Implant-Related Complications and Costs of
Care 

In addition, patients with alcohol use disorder had high-
er incidence and odds of 2-year implant-related compli-
cations (17.71% vs 8.46%; OR, 1.97; 95% CI, 1.85-2.09;
P<0.0001) such as peri-prosthetic fractures (1.67% vs
0.61%; OR, 2.06; 95% CI, 1.88-2.26; P<0.0001), disloca-
tions of the prostheses (4.78% vs 2.17%; OR, 1.66; 95%
CI, 1.58-1.76; P<0.0001), revisions (6.15% vs 3.07%; OR,
1.58; 95% CI, 1.51-1.66; P<0.0001) and other implant-
related complications within two-years following the index

FFiigg..  22.. Forest plot assessing odds ratios of two-year implant-related complications in alcohol use disorder patients undergo-
ing primary total hip arthroplasty.
PPFx: peri-prosthetic fractures, PJIs: peri-prosthetic joint infections, 95% CI: 95% confidence interval.
*** P<0.0001.
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procedure (Fig. 2).
In analysis of healthcare costs incurred in patients with

alcohol use disorder following primary THA, the study
demonstrated that patients in the study group incurred sig-
nificantly higher day of surgery ($13,201.80 vs $11,908.17;
P<0.0001) and total global 90-day episode of care costs
($17,492.63 vs $14,921.88; P<0.0001).

DISCUSSION

In the United States, approximately one-third of adults will
meet the criteria for alcohol use disorder at some point dur-
ing their lives, and approximately 15.1 million adults cur-
rently meet the criterion for alcohol use disorder30,31). With
the continually rising prevalence of alcohol use disorder,
well-powered studies evaluating the association of alco-
hol use disorder following primary THA are limited1,2,9).
Therefore, the aim of this study was to perform an analy-
sis by identifying patients with alcohol use disorder and
determining its impact on certain dependent variables. After
adjusting for covariates, the study demonstrated an associ-
ation between alcohol use disorder and longer in-hospital
LOS, higher rates of medical and implant-related complica-
tions, and increased healthcare expenditure following pri-
mary THA.

While the large sample size provides power to the study,
the current study is not without limitations, most of which
are inherent to the use of large administrative claim registries.
A single insurance claims database was analyzed in this
study, and the results may not be a true cross-sectional rep-
resentation on the impact of alcohol use disorder following
primary THA32). Additionally, it is possible that patients in
the control cohort may not have been formally diagnosed
with alcohol use disorder, potentially underestimating the
true relationship of this condition on the outcomes assessed
within the study. Furthermore, the validity and accuracy of
the study is dependent on accurate diagnostic and proce-
dural coding and, according to an estimate the Medicare
claims database contains up to 1.3% coding errors15). In addi-
tion, while we found that certain variables showed statisti-
cal significance (i.e., LOS) this may not correlate to clinical
significance, due to the ease of finding statistical signifi-
cance with large datasets. Due to restrictions within the
PearlDiver database, the frequency and amount of alcohol
intake could not be adjusted for within the study, and this
could potentially skew the results of the study; but can cer-
tainly serve as the basis for future studies by stratifying
severity and frequency and determining its relationship on

outcomes following total joint arthroplasty (TJA). Similarly,
while our cohorts were matched on various comorbid con-
ditions, due to further restrictions, the cohorts could not be
matched according to height and weight; which could poten-
tially have impacted the results of the study. Despite these
limitations, this is a large study to assess and quantify the
relationship of alcohol use disorder with various dependent
variables in patients exclusively undergoing primary THA.

The results of this study are consistent with findings
from the literature11,12,33-35). We demonstrated an association
between alcohol use disorder and a longer hospital course
following primary THA. In a retrospective study utilizing
the Nationwide Inpatient Sample (NIS) database, Best et
al.12) demonstrated significantly longer in-hospital LOS
following primary TJA in patients with alcohol misuse.
Nath et al.11) reported results similar to those of the afore-
mentioned study in an analysis of the National Surgical
Quality Improvement Program (NSQIP) database by
demonstrating that alcohol users had significantly longer
LOS (5 days vs 3 days; P<0.05) compared to controls. In
an analysis of their own institution’s data of 191 patients
(218 primary hips), Lavernia et al.9) stratified patients into
three separate cohorts based on the frequency of alcohol
consumption and demonstrated no statistical significance
between the LOS of the three cohorts. However, a signif-
icant limitation to the aforementioned study potentially
explaining the disparities between the results of this study
could be due to the study being underpowered with only
218 primary hips. In addition, the results compared LOS
between all three cohorts together, but it is possible that a
significant difference could have been observed between
the control and occasional users cohort of the study9). In
addition to longer in-hospital LOS, the findings of the study
showed higher frequency and odds of developing medical
and implant-related complications following primary THA.

Patients in the study group had higher cardiopulmonary
related complications, most notably respiratory failures
(OR, 3.49), cerebrovascular accidents (OR, 3.39), and pneu-
moniae (OR, 3.12). Best et al.12) found that alcohol misuse
significantly increased the odds of developing pulmonary
insufficiency (OR, 5.23; P<0.0001) following primary
TJA. Higher results were reported for their study compared
with the results of this study, which can be attributed to
lack of adjusting for covariates within their investigation,
unlike the current study. Luo et al.33) reported similar results;
cardiopulmonary manifestations were the leading medical
complications. Studies have shown alcohol-induced changes
in hemodynamic parameters of clot formation, stability, and



Andrew R. Horn et al. Alcohol and THA

www.hipandpelvis.or.kr 237

alteration of sensitivity to fibrinolysis, which could explain
the higher rates of cerebrovascular accidents found in this
study36).

As such, education of these patients and insisting on the
importance of proper optimization prior to their elective
procedure is critical, similar to when great care is taken to
educate patients on the effects of nicotine and smoking dur-
ing the perioperative period. Alcohol use should addition-
ally be discussed in depth with patients undergoing pri-
mary THA. Treatment options demonstrating the greatest
efficacy for patients with alcohol use disorder include brief
interventions such as motivational interviewing approach-
es, operant conditioning approaches, utilizing a community
reinforcement approach, and cognitive behavioral thera-
py37). Mutual support group attendance and programs such
as alcoholics anonymous have been associated with recov-
ery from alcohol use disorder, even in the absence of for-
mal treatment38).

CONCLUSION

The prevalence of alcohol use disorder continues to increase
in the United States; the condition is one of the leading men-
tal health disorders nationwide. Well-powered studies inves-
tigating the impact of alcohol use disorder in patients exclu-
sively undergoing primary THA are limited. Therefore, the
aim of this study was to analyze a large comprehensive nation-
wide database to determine the association of the condition
in patients undergoing primary THA. After adjusting for
covariates, the study demonstrated an association between
alcohol use disorder and longer in-hospital LOS in addition
to higher rates of adverse events and healthcare expendi-
tures. Future investigations should stratify the severity of
the condition with regard to outcomes following the pro-
cedure as this could provide clarity as to which patients
would be at the greatest risk for complications. The cur-
rent study can be used by orthopaedists and other health-
care professionals to educate potential patients on outcomes
following their elective procedure.
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