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Introduction

Hip osteoarthritis (OA) is a multifactorial degenerative con-
dition that causes pain, stiffness, and difficulty with activi-
ties of daily living. Recent population-based studies estimate 
the prevalence of hip OA as approximately 5% within the 
40- to 75-year-old age group.1,2 Total hip arthroplasty (THA) 
has been 1 of the most successful surgeries in orthopaedics 
since its popularisation in the late 1960s. Both operative 
characteristics, including surgical technique and implant 
features, and patient characteristics, including education 
level and social support, can influence short- and long-term 

outcomes following THA.3,4 Social support following sur-
gery manifests in numerous ways, including having some-
one to discuss concerns, reinforce decisions, and provide a 
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source of comfort during stressful times. In addition, most 
THA patients return home following surgery; therefore, 
having support during the transition from the hospital to 
daily life is paramount. A spouse can theoretically provide a 
comprehensive support system and thus the effects of mar-
riage on THA outcomes warrants further investigation.

In patient-reported outcome (PRO) studies following 
THA, prior reports have indicated preoperative functional 
status, medical co-morbidities, and patient expectations as 
predictors of postoperative functional outcomes.5–7 
Similarly, married patients and those with a higher educa-
tion level have better functional outcomes than patients 
who are unmarried or with low education levels.8–11 This 
has been attributed to better social support, coping skills, 
and improved ability to process and apply medical infor-
mation. As a measure of health-related quality of life and 
physical functioning, most prior studies utilise the Western 
Ontario and McMasters Universities Osteoarthritis Index 
(WOMAC) and apply logistic regression to account for 
potential confounders as they investigate associations 
between clinical outcomes and variables of social net-
work such as marital status.5,8,12

Purpose/hypothesis

The purpose of this study was to evaluate whether marital 
status for patients undergoing THA affects prospectively 
collected PROs. Our null hypothesis was that patients who 
are married undergoing THA would have improved post-
operative PRO scores compared to non-married patients.

Methods

Prospective data collection extended through the study 
period of July 2008 and January 2016. Patients included 
underwent primary THA by the senior author (BGD) and had 
documented preoperative marital status of married, divorced, 
or never married. At a minimum of 2 years following sur-
gery, outcomes data were collected through questionnaires 
distributed during office visits or over telephone. Complete 
follow-up included collection of the following patient-
reported outcome measures (PROMs): Harris Hip Score 
(HHS), modified Harris Hip Score (mHHS), Forgotten Joint 
Score (FJS), physical and mental portions of the Veterans 
RAND (VR-12 Physical and VR-12 Mental) and physical 
and mental portions of the Short Form surveys (SF-12 
Physical and SF-12 Mental), in addition to a 0–10 visual ana-
logue scale (VAS) for pain and patient satisfaction on a 0–10 
scale. Patients were excluded if they were widowed or under-
went concomitant gluteus medius repair.

Married patients were group matched to non-married 
patients (divorced or never married) with respect to sex, age 
within 5 years, workers compensation status, body mass 
index (BMI) within 5 kg/m2, and frequency of surgical 
approach (anterior or posterior). Both divorced and never-
married patients comprised the non-married group since 

prior analysis showed no statistically significant difference 
in PROs, VAS, or patient satisfaction between the divorced 
and never-married cohort. All patients participated in the 
American Hip Institute Total Hip Arthroplasty Registry. 
While the present study represents a unique analysis, data 
on some patients in this study may have been reported in 
other studies. All data collection received Institutional 
Review Board approval.

Surgical technique

THA was indicated in patients with advanced osteoarthri-
tis causing significant pain and disability in activities of 
daily living. All patients attempted and failed 3 months of 
nonoperative management including activity modifica-
tion, non-steroidal anti-inflammatory drugs, intra-articular 
steroid injection, if indicated, and physical therapy. After 
administration of general anaesthesia and intravenous 
tranexamic acid (10 mg/kg), each patient was prepared and 
draped in a sterile manner. The hip joint was accessed 
using either the direct anterior or mini-posterior approach, 
as previously described.13,14,15

Postoperative rehabilitation

After discharge, patients were given prescriptions for 
7.5/325 mg hydrocodone-acetaminophen and began 
2 weeks of home physical therapy and nursing care. 
Patients were evaluated postoperatively at the following 
time points: 2 weeks, 3 months, and annually thereafter.

Statistical analysis

Data were analysed using Microsoft Excel (Microsoft; 
Redmond, WA, USA) with the Real Statistics Resource 
Pack add-in. Categorical variables were compared by 
Pearson’s chi-squared test. The F-test was applied to all 
distributions of continuous variables and the Shapiro-Wilk 
test was used to assess normality. Based on these results, 
the study groups were compared using the Mann-Whitney 
U-test. Given the high volume of THA patients in our reg-
istry, a 4:1 (married: non-married) ratio was utilised in this 
analysis. An a priori power analysis found that a sample 
size of 274 married patients and 69 non-married patients 
would be necessary to detect a difference in HHS between 
groups, using a standard deviation of 10, at 90% power. 
The threshold for significance was set at 0.05.

Additionally, the standardised mean difference (SMD) 
was calculated to approximate the clinical significance of 
PRO differences between the married and non-married 
group. The SMD was calculated in the method described 
by Cohen,16 using the pooled standard deviation of the 
married and non-married groups. The effect sizes were 
then compared to the threshold literature values of weak, 
SMD between 0.2 and 0.49; moderate, SMD between 0.5 
and 0.79; large, SMD ⩾0.8.16



Lall et al. 3

Results

There were 414 married patients and 98 non-married 
patients who were eligible for inclusion and had minimum 
2-year follow-up. The married cohort was successfully 
group matched to the non-married cohort. As shown in 
Table 1, there was no significant difference between 
groups in age (p = 0.69), sex (p = 0.070), BMI (p = 
0.15), or surgical approach (p = 0.36). The mean age was 
58.2 and 57.4 years old, and mean BMI was 29.3 kg/m2 
and 30.3 kg/m2 for the married and non-married groups, 
respectively. Most of the procedures were performed 
through the direct anterior approach: 60.8% in the married 
group and 55.1% in the non-married group. Mean follow-
up time was 42.3 months (married) and 46.7 months 
(non-married).

At latest follow-up, mean PROs were significantly worse 
in the non-married group than the married group for the fol-
lowing measures: modified Harris Hip Score (p = 0.002), 
Harris Hip Score (p = 0.002), Forgotten Joint Score (p = 
0.04), and the physical portions of the Veterans RAND (p = 
0.025) and Short Form (p = 0.02) surveys (Table 2). There 
was no significant difference in mean patient satisfaction, 

which was 8.9/10 for the married group and 8.7/10 for the 
non-married group (P = 0.44). The SMD for mHHS, HHS, 
and FJS was 0.297, 0.297, and 0.106, respectively. Outcomes 
data are illustrated in Table 2, Figures 1 and 2.

Discussion

In the present study, we compared latest follow-up PROs 
between patients who were married and those non-married 
prior to THA. We group matched patients according to their 
preoperative marital status (married:non-married). Between 
the 2groups, differences in demographics such as patient 
sex, age, workers compensation status, and BMI were not 
statistically significant. Additionally, neither follow-up time 
nor the surgical approach, anterior or posterior, differed sta-
tistically between the 2 groups. Results of this study reveal 
married patients have statistically significant higher latest 
follow-up PROs such as mHHS, HHS, FJS, VR-12 Physical, 
and SF-12 Physical compared to non-married patients when 
undergoing THA. However, the effect size of marital status 
in the present study was weak (SMD between 0.2 and 0.49) 
with regard to these PROs.

Table 1. Patient demographics.

Married Non-married p-value

Patients included in study 414 98  
Sex 0.070
 Male 201 (48.6%) 61 (62.2%)  
 Female 213 (51.4%) 37 (37.8%)  
Laterality  
 Left 183 (44.2%) 60 (61.2%)  
 Right 281 (55.8%) 38 (38.8%)  
Age at surgery (years, mean, SD, range) 58.2 ± 8.9 (34.9–90.5) 57.4 ± 10.7 (25.6–79.9) 0.690
BMI (kg/m2, mean, SD, range) 29.3 ± 5.4 (15.4–51.6) 30.3 ± 6.7 (18.9–55.3) 0.148
Follow-up time (months, mean, SD, range) 42.3 ± 17.1 (24.0–96.6) 46.7 ± 23.2 (24.0–116.4) 0.496
Approach 0.356
 Anterior 250 (60.8%) 54 (55.1%)  
 Posterior 161 (39.2%) 44 (44.9%)  

SD, standard deviation.

Table 2. Patient-reported outcomes.

Married Non-married p-value SMD

Follow-up Outcomes
 mHHS 89.5 ± 15.1 84.8 ± 16.7 0.002 0.297
 HHS 89.5 ± 13.8 85.1 ± 15.2 0.002 0.297
 FJS 77.0 ± 27.1 74.2 ± 24.4 0.043 0.106
 VR-12 Physical 50.8 ± 8.6 48.5 ± 9.6 0.025 0.252
 VR-12 Mental 60.0 ± 6.9 59.5 ± 7.2 0.430 0.068
 SF-12 Physical 49.4 ± 9.1 46.7 ± 10.5 0.020 0.272
 SF-12 Mental 55.8 ± 6.5 56.5 ± 5.7 0.380 –0.230
 VAS 1.1 ± 1.9 1.4 ± 2.2 0.114 –0.184
 Patient Satisfaction 8.9 ± 2.0 8.7 ± 2.1 0.439 0.092

SMD, standardised mean difference
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Many modifiable surgical factors affect outcomes fol-
lowing hip arthroplasty including surgeon experience, sur-
gical technique, and implant positioning. These factors are 
influenced by level of surgeon training and experience.17–20 
Newer techniques such as robotic-arm assisted THA have 
been designed to further optimise implant positioning, as 
well as improve PROs and longevity of arthroplasty.21–23 
Despite the weak effect size of marital status found in the 

present study, literature does support the notion that demo-
graphic (age, gender, marital status),24–26 socioeconomic 
(education level, income),27,28 and psychosocial (mental 
health, surgical expectations) 29,30 can influence outcomes 
following arthroplasty. Of these patient related factors, 
mental health and patient expectation have been identified 
as key predictors of recovery following THA.24,31 Certified 
medical health support staff such as caretakers, nurses, and 

Figure 1. Compares patient-reported outcomes (PROs) between the married and non-married cohorts.

Figure 2. Compares pain and satisfaction between the married and non-married cohorts.
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home physical therapists can facilitate the short-term 
recovery process for patients. We believe the emotional 
support a spouse can provide following the initial recovery 
period can affect 2-year outcomes following THA.

Decreasing levels of depression and anxiety, which 
may be elevated preoperatively due to apprehension about 
the impending operation, have previously been shown to 
influence health-related quality of life (HRQoL) out-
comes.24 Additionally, self-reported mental disorders have 
been linked to inferior outcomes following hip arthros-
copy.32 Thus, measures aimed at identifying depression, 
anxiety and levels of social support pre-operatively are 
important. The obvious question that arises from the previ-
ous statement is, what constitutes social support?

There has been more extensive work in regards to the 
concept of social support within the cardiac surgery litera-
ture by development of the ENRICHED Social Support 
Instrument (ESSI).33 However, this tool has been exten-
sively studied primarily in the cardiac surgical patient pop-
ulation, and thus the question to what constitutes social 
support in patients undergoing THA still remains to be 
answered. A study by Fitzgerald et al.34 of individuals 
undergoing THA found that having greater social support 
resulted in better post-operative functional outcomes at 
1 year. However, in this study, social support constituted a 
binary definition of high or low. High level of support was 
assigned to patients who were either married OR living 
with someone. Low level of social support was assigned to 
patients that were both not married AND living alone. 
Thus, it is difficult to determine which factor, having a 
roommate or marital status, in either group played a greater 
role in outcomes measurements. In addition, in a study by 
Greenfield et al.,31 married patients reported better func-
tional outcomes 1 year after THA compared to unmarried 
patients. Their study specifically looked at co-existent dis-
ease and its effect on postoperative complications and func-
tional status. Without a group matched control analysis, it is 
difficult to control for confounding variables such as mari-
tal status, education, gender, or BMI. Schäfer et al.9 deter-
mined the effect of marital status on “response to surgery,” 
defined as delta change in global WOMAC score of 
⩾20 points at 6 months postoperatively compared to preop-
erative scores, in patients undergoing THA. The authors 
found a higher risk of “non-response” in widowed patients.9 
Lastly, Wu et al.3 found emotional support was correlated 
to higher self-efficacy for functional ability (SEFA) 
3 months following THA. However, both of these studies 
report short-term follow-up of 6 months and 3 months, 
respectively, making the results less generalisable.

Broadly speaking, social support includes any person or 
contact available to the patient undergoing THA during the 
peri-operative time period. Having someone to hear com-
ments, discuss goals, and provide positivity can theoreti-
cally improve overall patient well-being during the 
vulnerable moments following total joint replacement 

surgery. We hypothesised married patients undergoing 
THA would demonstrate improved postoperative PRO 
scores compared to non-married patients. Results of this 
study show married patients have statistically significant 
higher PROs, including mHHS, HHS, FJS, VR-12 
Physical, and SF-12 Physical scores compared to non- 
married patients undergoing THA at latest follow-up. 
Additionally, married patients were statistically more 
likely to achieve PASS (p = 0.004) and SCB (p = 0.005) 
in regard to mHHS. These results are especially important 
in the modern age of large joint replacement that has 
started to transition from the inpatient to outpatient setting. 
As the demand for joint replacements grows, it is impera-
tive to improve patient safety and satisfaction while mini-
mising costs and optimising the use of health-care 
resources.35 Clinicians have developed accelerated multi-
disciplinary pathways in order to optimise the patient 
experience.36–38 Preoperative patient education and assess-
ment of social support has been deemed critical for proper 
patient selection of those able to recover away from tradi-
tional inpatient or rehabilitation settings.39 Being married 
prior to undergoing THA may provide a larger overall 
social network with streamlined avenues for enhanced 
guidance as well as improved physical and emotional sup-
port. Results of this study build upon those of previous 
studies by demonstrating the positive effect of social sup-
port on minimum 2-year patient-reported outcomes fol-
lowing THA.

Strengths

The strengths of our study include being 1 of the first to 
compare married to non-married patients who underwent 
hip arthroplasty with minimum 2-year follow-up. The 
study has a group matched control design with sufficient 
statistical power using prospectively collected data in a 
cohort comparison. Neither group differed significantly in 
follow-up time nor surgical approach. This study used 7 
different PRO tools to assess patient outcomes, addressing 
the psychometric evidence that no single PRO is adequate 
in hip arthroplasty.40 Additionally, all procedures were 
completed by a single surgeon, thereby minimising varia-
bility in results.

Limitations

There are several limitations of this study. Weaknesses of 
the study include limited sample size and short-term  
follow-up. We expect true hip dysfunction to become 
evident after many years and to be possibly accelerated by 
non-married status. Future studies should focus on longer-
term follow-up and larger cohorts. Additionally, we did not 
stratify based on non-married patient subcategories such 
as widowed, divorced, or never married. However, PROs 
of these subcategories were independently compared to 
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each other and no statistical differences were obtained. 
Grouping of the non-married patient subcategories was 
done in part to maintain sample size and find a difference 
in married versus non-married status. The group matched 
study design helps control for confounding variables like 
age, sex, and BMI. Lastly, while patients were matched on 
BMI, age, surgical approach, sex and laterality, other fac-
tors such as preoperative medical comorbidities were not 
addressed in this analysis. Future studies should utilise 
medical comorbidity indices limiting potential confound-
ing variables from a matched control study.

Conclusion

Our study demonstrated inferior absolute PRO scores at 
latest follow-up for patients who were non-married com-
pared to married. The 2 groups were group matched 
(married:non-married) with respect to patient sex, age 
within 5 years, workers compensation status, and BMI 
within 5 kg/m2. The married group was statistically more 
likely to achieve PASS (p = 0.004) and SCB (p = 0.005) 
in regard to mHHS outcome measure. These results 
show that while total hip replacement may still yield 
clinical benefit in all patients, non-married patients may 
ultimately achieve an inferior functional status, and 
expectations should be adjusted accordingly. Physicians 
should assess levels of psychosocial support in their 
patients prior to undergoing hip arthroplasty in order to 
optimise results.

Declaration of conflicting interests

The author(s) declared the following potential conflicts of inter-
est with respect to the research, authorship, and/or publication of 
this article: BGD: is a board member for American Orthopedic 
Foundation, American Hip Foundation, AANA Learning Center 
Committee, Hinsdale Hospital Foundation, and Arthroscopy 
Journal; Consulting Fees from Adventist Hinsdale Hospital, 
Amplitude, Arthrex, MAKO, Medacta, Pacira Pharmaceuticals, 
and Stryker; Educational funding from Arthrex, Breg, and 
Medwest; Food and Beverage from Arthrex, Ceterix 
Orthopaedics, DePuy Syntheses Sales, DJO Global, FUJIFILM 
SonoSite, Linvatec, MAKO Surgical Corporation, Medacta, 
Pacira Pharmaceuticals, Stryker, and Zimmer Biomet Holdings; 
Ownership Interests in Hinsdale Orthopedic Associates, 
American Hip Institute, SCD#3, North Shore Surgical Suites, 
Munster Specialty Surgery Center; Research support from 
Arthrex, ATI, Kaufman Foundation, Medacta, Pacira 
Pharmaceuticals, and Stryker; Royalties from Arthrex, DJO 
Global, MAKO Surgical Corporation, Stryker, and Orthomerica; 
Speaking fees from Arthrex and Pacira Pharmaceuticals; Travel 
and lodging from Arthrex, Medacta, and Stryker.
ACL: has received educational funding from Medwest Associates 
and Smith & Nephew; Food and Beverage from Arthrex, Iroko 
Pharmaceuticals, Stryker, Vericel, and Zimmer Biomet; Research 
support from Arthrex; Travel and Lodging from Arthrex and 
Stryker.
All other authors declare that there is no conflict of interest.

Funding

The author(s) received no financial support for the research, 
authorship and/or publication of this article.

References

 1. Grotle M, Hagen KB, Natvig B, et al. Prevalence and bur-
den of osteoarthritis: results from a population survey in 
Norway. J Rheumatol 2008; 35: 677–684.

 2. Roux CH, Saraux A, Mazieres B, et al. Screening for hip 
and knee osteoarthritis in the general population: predic-
tive value of a questionnaire and prevalence estimates. Ann 
Rheum Dis 2008; 67: 1406–1411.

 3. Wu KT, Lee PS, Chou WY, et al. Relationship between 
the social support and self-efficacy for function ability in 
patients undergoing primary hip replacement. J Orthop 
Surg Res 2018; 13: 150.

 4. Brembo EA, Kapstad H, Van Dulmen S, et al. Role of self-
efficacy and social support in short-term recovery after total 
hip replacement: a prospective cohort study. Health Qual 
Life Outcomes 2017; 15: 68.

 5. Hawker GA, Badley EM, Borkhoff CM, et al. Which 
patients are most likely to benefit from total joint arthro-
plasty? Arthritis Rheum 2013; 65: 1243–1252.

 6. Judge A, Cooper C, Williams S, et al. Patient-reported out-
comes one year after primary hip replacement in a European 
collaborative cohort. Arthritis Care Res (Hoboken) 2010; 
62: 480–488.

 7. Hofstede SN, Gademan MGJ, Stijnen T, et al. The influence of 
preoperative determinants on quality of life, functioning and 
pain after total knee and hip replacement: a pooled analysis of 
Dutch cohorts. BMC Musculoskelet Disord 2018 02; 19: 68.

 8. Bischoff-Ferrari HA, Lingard EA, Losina E, et al. 
Psychosocial and geriatric correlates of functional status after 
total hip replacement. Arthritis Rheum 2004; 51: 829–835.

 9. Schäfer T, Krummenauer F, Mettelsiefen J, et al. Social, 
educational, and occupational predictors of total hip replace-
ment outcome. Osteoarthr Cartil 2010; 18: 1036–1042.

 10. Greene ME, Rolfson O, Nemes S, et al. Education attain-
ment is associated with patient-reported outcomes: findings 
from the Swedish hip arthroplasty register. Clin Orthop 
Relat Res 2014; 472: 1868–1876.

 11. Sherbourne CD and Hays RD. Marital status, social support, 
and health transitions in chronic disease patients. J Health 
Soc Behav 1990; 31: 328–343.

 12. Maradit Kremers H, Kremers WK, Berry DJ, et al. Social 
and behavioral factors in total knee and hip arthroplasty. J 
Arthroplasty 2015; 30: 1852–1854.

 13. Sculco TP and Boettner F. Minimally invasive total hip 
arthroplasty: the posterior approach. Instr Course Lect 
2006; 55: 205–214.

 14. Kennon RE, Keggi JM, Wetmore RS, et al. Total hip 
arthroplasty through a minimally invasive anterior surgical 
approach. J Bone Joint Surg Am 2003; 85(Suppl. 4):39–48.

 15. Domb B, Rabe S, Walsh JP, et al. Outpatient robotic-arm 
total hip arthroplasty surgical technique. Surg Technol Int 
2016; 29: 235–239.

 16. Cohen J. Statistical power analysis for the behavioral sci-
ences. 2nd ed. New York: Lawrence Erlbaum Associates, 
1988.



Lall et al. 7

 17. Zhan C, Kaczmarek R, Loyo-Berrios N, et al. Incidence and 
short-term outcomes of primary and revision hip replacement 
in the United States. J Bone Joint Surg Am 2007; 89: 526–533.

 18. Katz JN, Losina E, Barrett J, et al. Association between hos-
pital and surgeon procedure volume and outcomes of total 
hip replacement in the United States medicare population. J 
Bone Joint Surg Am 2001; 83: 1622–1629.

 19. Battaglia TC, Mulhall KJ, Brown TE, et al. Increased surgi-
cal volume is associated with lower THA dislocation rates. 
Clin Orthop Relat Res 2006; 447: 28–33.

 20. Ravi B, Jenkinson R, Austin PC, et al. Relation between sur-
geon volume and risk of complications after total hip arthro-
plasty: propensity score matched cohort study. BMJ 2014; 
348: g3284.

 21. Bukowski BR, Anderson P, Khlopas A, et al. Improved 
functional outcomes with robotic compared with manual 
total hip arthroplasty. Surg Technol Int 2016; 29: 303–308.

 22. Illgen RL, Bukowski BR, Abiola R, et al. Robotic-assisted 
total hip arthroplasty: outcomes at minimum two-year  
follow-up. Surg Technol Int 2017; 30: 365–372.

 23. Domb BG, El Bitar YF, Sadik AY, et al. Comparison of 
robotic-assisted and conventional acetabular cup placement 
in THA: a matched-pair controlled study. Clin Orthop Relat 
Res 2014; 472: 329–336.

 24. Quintana JM, Escobar A, Aguirre U, et al. Predictors of 
health-related quality-of-life change after total hip arthro-
plasty. Clin Orthop Relat Res 2009; 467: 2886–2894.

 25. Jones CA, Voaklander DC, Johnston DW, et al. The 
effect of age on pain, function, and quality of life after 
total hip and knee arthroplasty. Arch Intern Med 2001; 
161: 454–460.

 26. Kessler S and Käfer W. Overweight and obesity: two pre-
dictors for worse early outcome in total hip replacement? 
Obesity (Silver Spring) 2007; 15: 2840–2845.

 27. Fortin PR, Clarke AE, Joseph L, et al. Outcomes of total hip 
and knee replacement: preoperative functional status pre-
dicts outcomes at six months after surgery. Arthritis Rheum 
1999; 42: 1722–1728.

 28. Fortin PR, Penrod JR, Clarke AE, et al. Timing of total joint 
replacement affects clinical outcomes among patients with 
osteoarthritis of the hip or knee. Arthritis Rheum 2002; 46: 
3327–3330.

 29. Judge A, Cooper C, Arden NK, et al. Pre-operative expec-
tation predicts 12-month post-operative outcome among 

patients undergoing primary total hip replacement in 
European orthopaedic centres. Osteoarthr Cartil 2011; 19: 
659–667.

 30. McHugh GA, Campbell M and Luker KA. Predictors of 
outcomes of recovery following total hip replacement 
surgery: a prospective study. Bone Joint Res 2013; 2: 
248–254. 

 31. Greenfield S, Apolone G, McNeil BJ, et al. The importance 
of co-existent disease in the occurrence of postoperative 
complications and one-year recovery in patients undergoing 
total hip replacement. Comorbidity and outcomes after hip 
replacement. Med Care 1993; 31: 141–154.

 32. Lansdown DA, Ukwuani G, Kuhns B, et al. Self-
reported mental disorders negatively influence surgical 
outcomes after arthroscopic treatment of femoroac-
etabular impingement. Orthop J Sports Med 2018; 6: 
2325967118773312.

 33. Mitchell PH, Powell L, Blumenthal J, et al. A short social 
support measure for patients recovering from myocar-
dial infarction: the ENRICHD social support inventory. J 
Cardiopulm Rehabil 2003; 23: 398–403.

 34. Fitzgerald JD, Orav EJ, Lee TH, et al. Patient quality of life 
during the 12 months following joint replacement surgery. 
Arthritis Rheum 2004; 51: 100–109.

 35. Aynardi M, Post Z, Ong A, et al. Outpatient surgery as a 
means of cost reduction in total hip arthroplasty: a case-
control study. HSS J 2014; 10: 252–255.

 36. Berger RA. A comprehensive approach to outpatient total 
hip arthroplasty. Am J Orthop (Belle Mead NJ) 2007; 
36(Suppl): 4–5.

 37. Berger RA, Sanders SA, Thill ES, et al. Newer anesthesia 
and rehabilitation protocols enable outpatient hip replace-
ment in selected patients. Clin Orthop Relat Res 2009; 467: 
1424–1430.

 38. Dorr LD, Thomas DJ, Zhu J, et al. Outpatient total hip 
arthroplasty. J Arthroplasty 2010; 25: 501–506.

 39. Mears DC, Mears SC, Chelly JE, et al. THA with a mini-
mally invasive technique, multi-modal anesthesia, and home 
rehabilitation: factors associated with early discharge? Clin 
Orthop Relat Res 2009; 467: 1412–1417.

 40. Harris K, Dawson J, Gibbons E, et al. Systematic review 
of measurement properties of patient-reported outcome 
measures used in patients undergoing hip and knee arthro-
plasty. Patient Relat Outcome Meas 2016; 7: 101–108.




