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Not all total joint replacement patients are created 
equal: preoperative factors and length of stay 
in hospital

Background: We conducted a cross-sectional study of primary total joint replace-
ment (TJR) patients to determine predictors for prolonged length of stay (LOS) in 
hospital to identify patient characteristics that may inform resource allocation, 
accounting for patient complexity.

Methods: Preoperative demographics, medical comorbidities and acute hospital 
LOS from a consecutive series of primary TJR patients from an academic arthroplasty 
centre were abstracted. We categorized patients as LOS of 3 or fewer days, 4 days, or 
5 or more days to align results with varying LOS benchmarks. To identify predictors 
for LOS, we used a generalized logistic regression model fitted on an LOS ternary 
outcome, using LOS of 3 or fewer days as a reference category.

Results: The sample included 1459 patients: 61.7% total knee and 38.3% total hip. 
Male sex was predictive of an LOS of 3 or fewer days (4 d: odds ratio [OR] 0.48, 95% 
confidence interval [CI] 0.364–0.631; ≥ 5 d: OR 0.57, 95% CI 0.435–0.758), as was 
current smoking status (4 d: OR 0.425, 95% CI 0.274–0.659; ≥ 5 d: OR 0.489, 95% 
CI 0.314–0.762). Strong predictors of prolonged LOS included total hip versus total 
knee arthroplasty, age 75 years or older, American Society of Anesthesiologists classi-
fication of 3 and 4 and number of cardiovascular comorbidities.

Conclusion: Not all patients undergoing TJR are equal. The goal should be individ-
ual patient-focused care rather than a predetermined LOS that is not achievable for 
all patients. Hospital resource planning must account for patient complexity when 
planning future bed management.

Contexte : Nous avons réalisé une étude transversale auprès de patients soumis à une 
chirurgie pour prothèse articulaire totale (PAT) afin de déterminer les facteurs pré-
dictifs d’une durée du séjour hospitalier (DSH) prolongée (en établissement de soins 
de courte durée) et de dégager les caractéristiques des patients qui permettraient 
d’orienter l’allocation des ressources en tenant compte de la complexité des cas.

Méthodes : Nous avons extrait les données démographiques préopératoires, les comor-
bidités médicales et la DSH pour une série de cas consécutifs de PAT primaire dans un 
centre d’arthroplastie universitaire. Nous avons classé les patients par catégorie de DSH, 
soit 3 jours ou moins, 4 jours, ou 5 jours et plus, de manière à répartir les résultats selon 
les diverses cibles de DSH. Pour dégager les facteurs prédictifs de la DSH, nous avons 
utilisé un modèle de régression logistique généralisé intégré à un paramètre ternaire de 
DSH, en utilisant la DSH de 3 jours ou moins comme catégorie de référence. 

Résultats  : L’échantillon regroupait 1459 patients : 61,7 % recevant une prothèse 
totale du genou (PTG) et 38,3 % recevant une prothèse totale de la hanche (PTH). 
Le fait d’être de sexe masculin était prédictif d’une DSH de 3 jours ou moins (4 j : 
rapport des cotes [RC] 0,48, intervalle de confiance [IC] à 95 % 0,364–0,631; ≥ 5 j : 
RC 0,57, IC à 95 % 0,435–0,758), tout comme le statut à l’égard du tabagisme (4 j : 
RC 0,425, IC à 95 % 0,274–0,659; ≥ 5 j : RC 0,489, IC à 95 % 0,314–0,762). Les 
facteurs prédictifs fiables d’une DSH prolongée incluaient la PTH c. PTG, l’âge de 
75 ans ou plus, une classification de 3 ou 4 selon l’American Society of Anesthesiolo-
gists et le nombre de comorbidités cardiovasculaires.

Conclusion  : Les patients soumis à une PAT ne s’équivalent pas tous. L’objectif 
devrait être d’administrer des soins centrés sur le patient plutôt que sur une DSH pré-
déterminée qui, dans les faits, ne s’applique pas à tous patients. La planification des 
ressources hospitalières devra à l’avenir tenir compte de la complexité des cas dans la 
planification de la gestion des lits.
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T he demand for total joint replacement (TJR) surgery is 
steadily increasing.1 In 2010–11, a total of 93 446 hip 
and knee replacements were performed in Canada, 

representing a 10-year increase of 118% (from 42 917 in 
2000–01).2,3 Despite ample support for TJR being a cost-
effective intervention,4–6 the large burden of care and the 
measurable costs associated with joint replacement surgery 
has led payers (Medicare and Medicaid in the United States) 
to target this procedure for cost containment.7 Canadian gov-
ernment health care agencies have targeted this surgery as 
one of the first to be funded outside the global hospital bud-
get as a quality-based procedure (QBP).8

Owing to the recently reduced funding allocation per 
total joint procedure in Ontario, Canada, administrators 
and physicians have had to explore creative ways to con-
tinue to provide improved patient care at a lower cost. 
Standardization of materials and implants has been one 
method of reducing cost that many centres have used. 
Reducing length of stay (LOS) in hospital is the other pri-
mary method being targeted to reduce costs. The current 
benchmark in Ontario is a mean LOS of 4 days, and some 
centres have reduced the LOS to 2–3 days. The TJR popu-
lation typically represents an aged population with multiple 
comorbidities and sometimes limited social supports. Hav-
ing multiple comorbidities has been linked to a longer LOS 
and higher in-hospital costs.9 The current funding model 
for joint replacement in our region and others does not 
account for variation in patient complexity.10,11 Moreover, 
the current literature is scant with regard to risk stratifica-
tion and risk reduction strategies in the TJR population.12

The purpose of this cross-sectional study was to deter-
mine predictors for prolonged LOS to identify patient 
characteristics that may inform resource allocation, specif-
ic ally in terms of accounting for patient complexity.

Methods

We conducted a cross-sectional study of a consecutive 
series of primary TJR patients to determine patient demo-
graphic and comorbidity profiles predictive of acute LOS. 
The study sample comprised all patients who underwent 
elective primary total hip or knee surgery and attended 
the preoperative clinic for medical history and assessment 
by the anesthesiology department between Apr. 1, 2011, 
and Mar. 31, 2012. All surgeries were performed among 
10 orthopedic surgeons at 1 high-volume academic 
arthroplasty centre in Ontario, Canada. Patients with an 
incomplete or nonretrievable preoperative anesthetic 
record or who underwent nonelective or revision TJR 
were not considered for inclusion.

Once Research Ethics Board approval was obtained, we 
retrieved preoperative anesthetic records from the patient 
medical record for all primary TJR cases performed in fis-
cal year 2011–12. Data abstracted included operative joint 
and patient demographic characteristics (i.e., sex, age and 

body mass index [BMI]). We further classified BMI 
according to the Canadian Weight Classification System, 
which categorizes BMI ranges associated with health risk.13 
The American Society of Anesthesiologists (ASA) clas-
sification rating of physical status,14 as a measure of preop-
erative comorbidity determined by the attending anes-
thesiologist, was also captured. We abstracted individual 
preoperative comorbidities as per the following review 
of  body systems: cardiovascular; respiratory; endocrine; 
neuro logic; renal; gastrointestinal; hematologic; other 
musculoskeletal conditions, including chronic pain syn-
drome; and psychiatric diagnoses and substance abuse, as 
assessed by the anesthesiologist at the preoperative visit 
approximately 2–3 weeks before surgery. Existing comor-
bidities were also summed to provide the number of 
comorbidities per system and the total number overall.

Additional variables included patient receipt of work-
place safety insurance board (WSIB) benefits for associ-
ated hip/knee injury as well as the type and extent of social 
support and living environment postdischarge, as deter-
mined by the intake physiotherapist/occupational thera-
pist on admission to the acute orthopedic ward. In- 
hospital data included acute LOS; admission to a special 
care unit; and discharge disposition, including discharge 
to a rehabilitation unit.

Statistical analysis

Statistical analysis included descriptive statistics and 
regression modelling. In the descriptive analysis, we sum-
marized categorical variables as counts and proportions, 
whereas normally distributed continuous variables were 
summarized as means ± standard deviations. Where the 
normality assumptions were violated, we report medians 
and interquartile ranges (IQR). We categorized LOS as 3 
or fewer days, 4 days, or 5 or more days to align results 
with varying LOS benchmarks. To identify predictors for 
LOS, we used a generalized logistic regression model fit-
ted on an LOS ternary outcome, using an LOS of 3 or 
fewer days as a reference category. We systematically 
evalu ated 102 preoperative covariates in the model using a 
stepwise selection procedure (see the Appendix, available 
at canjsurg.ca). The selection level of entry (or retaining) 
in the model was set at p ≤ 0.2. We used a receiver operat-
ing characteristic (ROC) curve to assess the classification 
power of the model. An area under the ROC curve (AUC) 
equal to or exceeding a value of 0.60 was considered ade-
quate for classifying LOS patients. We considered results 
to be significant at p < 0.05. Odds ratios (OR) and 95% 
confidence intervals (CI) for the final model are reported. 
Also reported are the predictive equations for LOS 
derived from the final logistic model. Data were analyzed 
using SAS software version 9.3 (SAS institute), R software 
version 3.0.3 (R Development Core Team) and SPSS ver-
sion 20 (IBM Corp.).
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Results

A total of 1541 patients who underwent elective primary 
unilateral TJR in fiscal year 2011–12 were identified. Of 
these, 82 (5.3%) patients had an incomplete or non-
retrievable preoperative anesthetic record and were thus 
excluded from the analysis. The final study sample 
included 1459 patients of whom 900 (61.7%) underwent 
primary total knee (TKA) and 559 (38.3%) underwent 
primary total hip arthroplasty (THA). The study cohort 
comprised 57.6% female and 42.4% male patients. The 
median age of patients was 67 (IQR 52–82) years, with 
390 (26.7%) patients aged 75 years or older. The median 
BMI at the time of preoperative assessment was 30.4 (IQR 
22.4–38.4); 778 (53.3%) patients were classified as obese, 
presenting with a BMI of 30 or higher.

Preoperative demographic characteristics and medical 
comorbidities are outlined in Table 1. Patients presented 
with a median of 3 (IQR 0–6) comorbidities; 62% of patients 
had an ASA classification of 3. The median acute LOS was 4 
(IQR 2–6) days for TJR, and likewise for both THA and 
TKA. Overall, 512 (35.1%) patients had an LOS of 3 or 
fewer days, 431 (29.5%) had an LOS of 4 days, and 516 
(35.4%) had an LOS of 5 or more days. Of the patients with 
an LOS of 5 or more days, 44% were aged 75 years or older.

During the hospital stay 159 (11%) patients were 
admitted to a special care unit (intensive care or critical 
care) for postoperative cardiac monitoring or management 
of an event; 1326 (90.9%) were discharged home or to a 
respite facility and 133 (9.1%) were discharged to a con-
tinuing care rehabilitation unit.

As per the stepwise procedure in the generalized logistic 
regression model, the following covariates were selected as 
predictors for LOS: sex, operative joint, age 75 years or 
older, ASA classification of 3 or 4, number of cardiovascular 
comorbidities, number of renal comorbidities, diabetes 
treated orally or with insulin, previous stroke or transient 
ischemic attack (TIA), other musculoskeletal diagnoses and 
current smoking status (Table 2). Male sex was predictive of 
an acute LOS of 3 or fewer days (4 d: OR 0.48, 95% CI 
0.364–0.631; ≥ 5 d: OR 0.57, 95% CI 0.435–0.758), as was 
current smoking status (4 d: OR 0.425, 95% CI 0.274–0.659; 
≥ 5 d: OR 0.489, 95% CI 0.314–0.762). Strong predictors of 
prolonged LOS included THA versus TKA (4 d: OR 2.04, 
95% CI 1.53–2.72; ≥ 5 d: OR 2.63, 95% CI 1.97–3.51), age 
75 years or older (4 d: OR 1.64, 95% CI 1.14–2.36; ≥ 5 d: 
OR 4.13, 95% CI 2.94–5.79), ASA classification of 3 (4 d: 
OR 1.35, 95% CI 0.977–1.85; ≥ 5 d: OR 1.72, 95% CI 1.22–
2.43), ASA classification of 4 (4 d: OR 1.47, 95% CI 0.839–
2.58; ≥ 5 d: OR 3.03, 95% CI 1.76–5.22) and number of car-
diovascular comorbidities (4 d: OR 1.13, 95% CI 0.958–1.32; 
≥ 5 d: OR 1.32, 95% CI 1.13–1.54). The model performance 
was good, with the LOS of 3 or fewer days, 4 days and 5 or 
more days having AUCs of 0.73, 0.63 and 0.73, respectively 
(Fig. 1). The model is provided in the Appendix.

Further analysis of current smoking status revealed that 
it was significantly more prevalent among men than women 
(13.8% v. 9.3%, p = 0.009), and a significantly greater pro-
portion of men than women had a spousal/ family caregiver 
at home (90% v. 79.7%, p < 0.001). While current smoking 
status was predictive of a shortened LOS, it was also correl-
ated with an increased number of preoperative medical 
comorbidities (r = 0.174, p < 0.001). However, we could not 
show any statistical difference in current smoking status and 
admission to a special care unit between smokers and non-
smokers (15.3% v. 10.3%, p = 0.05).

discussion

Given the multitude of advancements in TJR in recent 
years, much of the older literature is difficult to apply to 
current orthopedic practice. It is well accepted that multi-
modal anesthesia, surgical technique and accelerated post-
operative care maps have all shortened the recovery time 
following TJR. While patients may have previously stayed 
in hospital for 1–2 weeks, in 2010–11 the median LOS 
was 4 days for TKA and 5 days for THA in Canada.3 
Although these rates have been steady over the preceding 
5  years, we have seen a recent push to a lower LOS 
benchmark with the advent of QBP, where our median 
LOS was 4 days with 35.1% of patients being discharged 
home within 3 or fewer days. Based on current funding 
formulas, the difference of 1 day in hospital may critically 
affect the ability of hospitals to come in under budget.

In our study, male sex was a strong predictor of an acute 
LOS of 3 or fewer days, as was current smoking status. We 
hypothesize that men may be more motivated than women 
to leave hospital, as our data have shown that a signifi-
cantly greater proportion of men than women have a care-
giver at home to assist in their recovery (90% v. 79.7%, p < 
0.001). Similarly, smokers may be more motivated than 
nonsmokers to leave the hospital setting in order to 
resume smoking. The finding that smoking was predictive 
of a reduced LOS in our study highlights the fact that 
funding agencies must be aware that a reduced LOS does 
not necessarily equate to a healthier patient, as further 
analysis revealed that smoking correlated significantly with 
an increased number of preoperative comorbidities (r = 
0.174, p < 0.001). Furthermore, smoking is known to have 
detrimental effects on the immune system and wound 
healing.15 The literature shows that preoperative smoking 
cessation is associated with a relative risk reduction of 41% 
(95% CI 15–59, p = 0.01) for the prevention of postopera-
tive complications.16 In a recently published study from 
our institution, the readmission rate to hospital did not 
increase with shorter LOS, which at least in part suggests 
that we are not missing postdischarge complications.17 
However, as we approach the benchmark LOS of 3 or 
fewer days, the readmission rate will require re- evaluation 
with a focus on the current smoker cohort.
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Advanced age (≥ 75 yr) in and of itself was an independent 
predictor of a prolonged LOS; 44% of this cohort had an 
acute LOS of 5 or more days. This is a key point of concern 
considering that this age group accounted for 26.7% of our 
sample population and 33.2% of all TJR patients in Canada 
in 2010–11.3 Advanced age is associated with increased rates 
of medical complications and death following TJR.18,19 Cer-

tainly these patients may have more clinically important med-
ical comorbidities, as evidenced by the rates of ASA 3 and 4 
classifications, and require special care postoperatively, but 
other reasons may also exist. Advanced age is also associated 
with poorer strength, balance and agility, vision and hearing 
loss, bowel and bladder retention and incontinence issues, all 
of which can affect safe mobilization and prolong LOS.

Table 1: Preoperative demographics and comorbidities stratified by acute length of stay in hospital

Group, no. (%) or median [IQR]

Variables
All cases  

(n = 1459)
  ≤ 3 d  

(n = 512)
 4 d  

(n = 431)
 ≥ 5 d  

(n = 516)

Joint replacement

Total hip replacement 559 (38.3) 146 (28.5) 174 (40.4) 239 (46.3)

Total knee replacement 900 (61.7) 366 (71.5) 257 (59.6) 277 (53.7)

Sex

Male 618 (42.4) 262 (51.2) 151 (35) 205 (39.7)

Female 841 (57.6) 250 (48.8) 280 (65) 311 (60.3)

Age, yr 67 [52–82] 63 [50–76] 67 [53–81] 73 [59–87]

Male 66 [50–81] 62 [49–75] 66 [51–81] 73 [61–85]

Female 68 [53–83] 64 [50–78] 68 [54–82] 73 [58–88]

Age ≥ 75 yr 390 (26.7) 65 (12.7) 98 (22.7) 227 (44)

BMI 30.4 [22.4–38.4] 30.7 [22.3–39.1] 30.7 [22.6–38.8] 30 [22–38]

Male 30.1 [23.6–36.6] 30.3 [23.7–36.9] 30.2 [23.4–37] 29.8 [23.4–36.2]

Female 30.8 [21.2–40.4] 31.6 [21.1–42.1] 31 [21.8–40.2] 30.1 [20.6–39.6]

BMI class

Underweight (< 18.5) 9 (0.6) 6 (1.2) 2 (0.5) 1 (0.2)

Normal (18.5–24.9) 191 (13.1) 63 (12.3) 46 (10.7) 82 (15.9)

Overweight (25.0–29.9) 481 (33.0) 158 (30.9) 146 (33.9) 177 (34.3)

Obese ( ≥  30.0) 778 (53.3) 285 (55.7) 237 (55.0) 256 (49.6)

Obesity class

I (BMI 30.0–34.9) 417 (28.6) 150 (29.3) 126 (29.2) 417 (28.6)

II (BMI 35.0–39.9) 205 (14.1) 79 (15.4) 56 (13.0) 70 (13.6)

III (BMI ≥ 40.0) 156 (10.7) 56 (10.9) 55 (12.8) 45 (8.7)

Primary TJR diagnosis

Osteoarthritis 1418 (97.2) 500 (97.7) 414 (96.1) 504 (97.7)

Rheumatoid arthritis 37 (2.5) 10 (2.0) 15 (3.5) 12 (2.3)

Avascular necrosis 4 (0.3) 2 (0.4) 2 (0.5) 0 (0)

ASA classification

1 11 (0.8) 7 (1.4) 4 (0.9) 0 (0)

2 344 (23.6) 163 (31.8) 103 (23.9) 78 (15.1)

3 905 (62) 303 (59.2) 276 (64.0) 326 (63.2)

4 199 (13.6) 39 (7.6) 48 (11.1) 112 (21.7)

Total no. comorbidities 3 [0–6] 3 [0–6] 3 [0–6] 3 [0–6]

No. patients with comorbidities

Cardiovascular diagnosis 971 (66.6) 291 (56.8) 292 (67.7) 388 (75.2)

Respiratory diagnosis 472 (32.4) 183 (35.7) 126 (29.2) 163 (31.6)

Endocrine diagnosis 431 (29.5) 125 (24.4) 136 (31.6) 170 (32.9)

Neurologic diagnosis 109 (7.5) 19 (3.7) 39 (9.0) 51 (9.9)

Renal diagnosis 44 (3.0) 4 (0.8) 8 (1.9) 32 (6.2)

Gastrointestinal diagnosis 472 (32.4) 152 (29.7) 155 (36.0) 165 (32.0)

Hematologic diagnosis 93 (6.4) 21 (4.1) 25 (5.8) 47 (9.1)

Other MSK diagnosis 213 (14.6) 67 (13.1) 59 (13.7) 87 (16.9)

Psychiatric/substance abuse 312 (21.4) 130 (25.4) 81 (18.8) 101 (19.5)

Other — HIV or hepatitis 9 (0.6) 5 (1.0) 1 (0.2) 3 (0.6)

ASA = American Society of Anesthesiologists; BMI = body mass index; HIV = human immunodeficiency virus; IQR = interquartile range; 
MSK = musculoskeletal; TJR = total joint replacement.
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It is recognized that THA patients generally require a lon-
ger LOS than TKA patients.2 In our study, THA was a factor 
identified with an acute LOS of 4 days or more. This suggests 
that it may be difficult to target THA patients for discharge 
within 3 days, as they generally require a longer LOS than 
TKA patients for pain control and learning safe mobilization.

In our study, the presence of multiple pre-existing cardiac 
comorbidities was associated with a prolonged LOS, specifi-
cally an acute LOS of 5 days or more (OR 1.319, 95% CI 

1.13–1.54). It stands to reason that these patients will require 
more investigations and treatment in hospital and may 
mobil ize at a slower rate owing to their comorbidities. Car-
diac complications account for the majority of major sys-
temic events following TJR20,21 and are a leading cause for 
readmission within 30 days of discharge, second only to sur-
gical site infections.17 The in-hospital prevalence of myocar-
dial infarction following TJR is 1.8% and occurs at a mean of 
3 days postoperatively.22 This suggests that earlier discharge 
of patients with cardiac disease may actually be detrimental.

Pre-existing renal pathology was also predictive of an 
LOS of 5 days or more in our study (OR 3.24, 95% CI 
1.13–9.31). Chronic kidney disease is common in adults 
older than 65 years, who are the fastest growing subset of 
patients with end-stage renal disease.23 While studies have 
shown that THA and TKA can be performed safely in this 
patient cohort,24,25 close attention must be paid to mitigate 
the perioperative risks associated with chronic renal disease.

Diabetes affects up to 10% of patients undergoing 
TJR,26 and in our study, diabetic patients treated orally and 
those treated with insulin had a greater likelihood of an 
LOS of 4 days or more. Patients with poorly controlled 
diabetes have been reported to be at higher risk of stroke, 
urinary tract infection, ileus, bleeding, wound infection 
and death than patients with well-controlled diabetes.27 
The American Diabetes Association recommends a target 
hemoglobin A1C level of less than 7%.28 Elective TJR 
should ideally be delayed until good diabetic control is 
demonstrated; however, to our knowledge, this is not cur-
rent standard practice. We did not have the ability to sep-
arate well- versus poorly controlled diabetes in the present 
study, but the finding of a prolonged LOS suggests that 

Table 2. Generalized logistic regression model for acute length 
of stay in hospital

Variable LOS category Adjusted OR (95% CI) p value

Male sex 4 d 0.479 (0.364–0.631) < 0.001

≥ 5 d 0.574 (0.435–0.758) < 0.001

≤ 3 d Ref Ref

Hip replacement 4 d 2.044 (1.533–2.724) < 0.001

≥ 5 d 2.632 (1.972–3.513) < 0.001

≤ 3 d Ref Ref

Age ≥ 75 yr 4 d 1.638 (1.140–2.355) 0.007

≥ 5 d 4.127 (2.943–5.789) < 0.001

≤ 3 d Ref Ref

ASA 3 4 d 1.346 (0.977–1.853) 0.07

≥ 5 d 1.722 (1.220–2.432) 0.002

≤ 3 d Ref Ref

ASA 4 4 d 1.471 (0.839–2.580) 0.18

≥ 5 d 3.027 (1.757–5.217) < 0.001

≤ 3 d Ref Ref

No. cardiovascular 
comorbidities

4 d 1.126 (0.958–1.323) 0.15

≥ 5 d 1.319 (1.130–1.540) < 0.001

≤ 3 d Ref Ref

Number of renal 
comorbidities

4 d 1.675 (0.501–5.606) 0.40

≥ 5 d 3.236 (1.125–9.307) 0.029

≤ 3 d Ref Ref

Diabetes, oral 
treatment

4 d 2.051 (1.328–3.167) 0.001

≥ 5 d 1.276 (0.814–2.000) 0.29

≤ 3 d Ref Ref

Diabetes, insulin 4 d 0.553* (0.244–1.253) 0.16

≥ 5 d 1.501 (0.757–2.977) 0.25

≤ 3 d Ref Ref

Previous stroke or 
TIA

4 d 1.363 (0.712–2.611) 0.35

≥ 5 d 1.087 (0.572–2.066) 0.80

≤ 3 d Ref Ref

Other 
musculoskeletal 
conditions

4 d 1.129 (0.759–1.679) 0.55

≥ 5 d 1.588 (1.080–2.335) 0.019

≤ 3 d Ref Ref

Current smoker 4 d 0.425 (0.274–0.659) < 0.001

≥ 5 d 0.489 (0.314–0.762) 0.002

≤ 3 d Ref Ref

ASA = American Society of Anesthesiologists; CI = confidence interval; LOS = length of 
stay in hospital; OR = odds ratio; Ref = reference category; TIA = transient ischemic attack. 
*OR should be interpreted with caution owing to small sample (n = 11).

Fig. 1. Receiver operating characteristic (ROC) curve for the per-
formance of the generalized logistic regression model (maxi-
mum rescaled R2 = 0.2475). AUC = area under the ROC curve; 
LOS = length of stay in hospital.
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some of these patients did require more care and poten-
tially experienced more problems while in hospital.

The TJR patients with musculoskeletal conditions other 
than their primary arthritis diagnosis (e.g., chronic low 
back pain, fibromyalgia) also had a greater likelihood of an 
acute LOS of 5 days or more (OR 1.59, 95% CI 1.08–2.3). 
Certainly these conditions may impede early mobility and 
rehabilitation following TJR, leading to a prolonged LOS. 
Likewise, while not a strong predictor, a history of previ-
ous stroke or TIA was associated with an acute LOS of 
4  days or more, which may be explained by associated 
functional deficits that may compromise early mobility and 
rehabilitation, ultimately delaying hospital discharge.

In a meta-analysis by Olthof and colleagues9 that evalu-
ated the association between comorbidity and LOS in 
THA patients, 9 studies with a primary outcome of LOS 
were identified. Of note are the varied methods for meas-
uring comorbidity; the Charlson Comorbidity Index 
(CCI), ASA classification and the number of medical 
comorbidities are all recognized as valid tools to assess 
patient complexity/comorbidity. Each measure of comor-
bidity has its merits and pitfalls, as outlined by Olthof and 
colleagues.9 It is important to note that the LOS in the 
studies reviewed in their meta-analysis varied from a mean 
of 3.9 to 13 days and may not fully reflect current ortho-
pedic practice for TJR patients. Our study used both the 
number of comorbidities and the ASA classification to 
evaluate patient complexity. While the number of medical 
comorbidities in our analysis did not predict increased 
LOS, ASA classifications of 3 and 4, indicating severe sys-
temic disease, were predictive of increased LOS. While it 
can be argued that ASA classification has shortcomings, as 
it does not detail specific medical conditions, it has the 
advantage of focusing on complexity rather than just the 
sheer number of comorbidities, which was clearly a factor 
associated with prolonged LOS in our study population.

Ng and colleagues12 outlined a detailed review of periop-
erative strategies for risk stratification and risk reduction in 
TJR that may be effective in reducing LOS. Although 
many of the risk factors and medical illnesses reviewed in 
our study (e.g., obesity, chronic pain, lung disease, rheuma-
toid arthritis, sleep apnea, alcohol abuse) were not in depend-
ently predictive of a prolonged LOS, we believe that they 
are in part reflected in the ASA 3 and 4 classifications, 
which were predictive of an acute LOS of 4 days or more, 
and we advocate treating these conditions before proceed-
ing with TJR when possible.

Limitations

We acknowledge that there are occasional social circum-
stances that may delay discharge and affect LOS, such as 
family member availability for travel, but these events 
were not captured in our study. We note that the majority 
of our patient population resided locally, and a rigorous 

preoperative protocol to facilitate discharge planning was 
in place for the duration of the study.

In-hospital complications in the present study were not 
evaluated and certainly do contribute to prolonged LOS. 
Our study, however, was designed to elucidate preopera-
tive predictors for a prolonged LOS. Future work should 
include evaluating in-hospital complications that could 
have been linked to modifiable preoperative risk factors to 
improve overall cost-effectiveness of patient care delivery.

conclusion

Given the current culture to provide more care, albeit 
with fewer resources, there is a constant pressure to dis-
charge patients quickly from hospital. Certainly, most 
would agree that there is a limit to how aggressively we 
should discharge patients, as this must be balanced against  
the risk of complications and readmissions to hospital. As 
our data have shown, not all patients presenting for TJR 
are “equal,” and the ultimate goal should be individual 
patient-focused care rather than a predetermined LOS 
that is not achievable for all patients. The bottom line is 
that hospital resource planning must account for patient 
complexity when planning future bed management.
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