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Higher body mass index is not a risk
factor for in-hospital adverse outcomes
following total knee arthroplasty

Usha Gurunathan1,2, Aaron Pym1,3, Cameron Anderson1,
Amanda Marshall1,4, Sarah L Whitehouse1,5 and Ross W Crawford1,5

Abstract
Purpose: To investigate the association between body mass index (BMI) and perioperative complications until hospital
discharge, following primary total knee arthroplasty (TKA). Methods: This retrospective study reviewed 1665 cases of
elective primary unilateral TKA performed between 2006 and 2010, from a prospective secure electronic database. Types
of complications, length of operating time, and duration of hospital stay were analyzed in both adjusted (for known
confounders) and unadjusted analyses. A further matched analysis was also performed. Results: In terms of overall
complications, there was no statistically significant difference between the BMI categories. When individual obesity
category was considered, obese 2 had the lowest odds of developing complications, both with unadjusted (odds ratio
(OR): 0.61, 95% confidence interval (CI) 0.41–0.91, p < 0.015) and adjusted regression analysis (OR: 0.65, 95% CI: 0.43–
0.99, p¼ 0.044). Compared to normal weight category, obese class 3 (�40 kg/m2) individuals were at 66% (OR: 0.34, 95%
CI: 0.21–0.55) lower (unadjusted) odds of developing cardiac complications (overall p < 0.001). With the matched analysis,
compared to normal weight category, obese class 3 (�40 kg/m2) individuals were at a 60% (OR: 0.40, 95% CI: 0.23–0.68)
lower (unadjusted) odds of developing cardiac complications (overall p ¼ 0.004). Obese 3 patients had significantly higher
operating time compared with other groups (p < 0.001). Conclusion: This study did not find a significant association
between BMI and increased overall in-hospital medical or surgical complications following primary TKA. Obesity signif-
icantly increased the length of operating time.
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Introduction

Obesity has been one of the major public health issues that

seem to have evolved into a global crisis. According to

projections, based on current rates of weight gain, the pre-

valence of obesity will increase to 34% by 2025 in Aus-

tralia.1 Many obese individuals are in need for lower limb

joint arthroplasty due to the higher likelihood of developing

osteoarthritis.2 Operating on individuals with a higher body

mass index (BMI) is challenging to the surgeons because of

the complexity of the procedure, increased risk of perio-

perative complications, and issues with patient recovery in

the long term.3
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The influence of obesity on the occurrence of postopera-

tive complications following total knee arthroplasty (TKA)

remains controversial.4 Moreover, there is paucity of evi-

dence in the in-hospital complications and their association

with obesity categories in this cohort of patients. Some

studies have evaluated long-term postoperative complica-

tions following TKA,5-7 while others have investigated

functional recovery and wound complications.8 Another

study that assessed in-hospital complications following

TKA classified all those with a BMI � 30 kg/m2 into one

category.9 Due to potentially different risk profiles of var-

ious BMI categories and the concept of paradoxical sur-

vival benefit in high BMI individuals, it becomes essential

to analyze the likelihood of complications with different

classes of obesity. The purpose of this study was to inves-

tigate the association between different categories of BMI

and the postoperative adverse outcomes in patients under-

going primary TKA during their hospital stay.

Materials and methods

The Prince Charles Hospital (TPCH) is a tertiary referral

hospital in Brisbane, Australia. The TPCH Department of

Orthopaedics Joint Replacement Programme provides in

excess of 500 elective major joint replacement procedures

each year. Following institutional ethics approval (HREC/

13/QPCH/76), this retrospective study reviewed all cases of

elective primary TKA performed between January 1, 2006,

and December 31, 2010, inclusive from a prospective

secure electronic database maintained by the Department

of Orthopaedics. Revision knee surgery and bilateral knee

arthroplasty were excluded. The database provided infor-

mation on the patients’ demographics, surgical details, and

any documented complications during postoperative fol-

low-up.

Initially from the list of included patients, a small group

of patients (n¼ 50) were randomly selected for a feasibility

study to assess the validity of data collection as well as to

cross verify the accuracy of the database with the patient

records. This limited pilot demonstrated that patient data

were sufficiently intact and available for investigation.

Subsequently in addition to the data from the database, the

study team, consisting of trained medical officers, medical

students, and a senior anesthetist, sequentially accessed

patient records and reviewed the operation reports, pread-

mission and anesthetic records, inpatient medical records,

and discharge summaries to extract data to find out

whether there was missing or inadequate information.

Patients were grouped according to their BMI with the

World Health Organization obesity classification system

into the following categories: underweight (<18.50 kg/

m2), normal weight (18.5–24.9 kg/m2), overweight (25–

29.9 kg/m2), obese class 1 (30–34.9 kg/m2), obese class 2

(35–39.9 kg/m2), and obese class 3 (�40 kg/m2).10 From a

prospective list of complications, outcomes of interest

were identified and categorized into system-based com-

plications (Table 1).

Statistical analysis

Statistical analyses were performed by a biostatistician

(SLW) using SPSS for Windows (version 23, IBM Corp.

Version 23.0, Armonk, NY.). Data were tested for nor-

mality and presented as means (standard deviation) or

medians (interquartile range (IQR)) calculated accord-

ingly, with appropriate testing performed. Frequencies

were compared using the w2 test or Fisher’s exact test

as appropriate. Unadjusted and adjusted logistic regres-

sion analyses were performed and odds ratios (ORs)

with 95% confidence intervals (CIs) presented. Follow-

ing the analysis of the primary end point (overall com-

plications), different complication subtypes were

examined to identify whether there was a more specific

relationship with the individual complications (cardiac,

surgical, pulmonary, renal, neurological, thromboem-

bolic, infectious, or gastrointestinal). Adjustment was

made in the regression analysis for the known confoun-

ders: age, gender, comorbidity defined by American

Society of Anesthesiologists (ASA) classification,

underlying pathology necessitating surgery, and the type

of anesthesia. Due to the statistically significant differ-

ences in age and gender between the BMI categories,

additional analysis was performed to further control

these confounders; each normal weight control was

matched by age and gender (blinded to other variables),

with one case from each of the higher BMI categories,

resulting in 141 normal weight cases matched with 141 in

each BMI group.

Table 1. List of complications included under each category.

Category Complications included

Cardiovascular Acute coronary syndrome, new cardiac
arrhythmia, cardiac failure, anemia

Pulmonary Pulmonary edema, pleural effusion,
respiratory arrest

Renal Acute kidney injury
Neurological Delirium, syncope, collapse
Thromboembolic Pulmonary embolus, deep vein thrombosis,

cerebral thrombotic event
Infectious Systemic infection
Gastrointestinal Constipation, diarrhea, gastrointestinal bleeds,

ileus
Surgical Intraoperative fractures or tendon laceration,

subsequent dislocation, impaired wound
healing, wound infection, anesthetic
complications

Miscellaneous Urinary retention, pressure sores, drug
reaction
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Results

Patient characteristics

There were 1665 primary TKA performed during the study

period: 141 patients (8.5%) were of normal weight, 481

(28.9%) were overweight, 508 (30.5%) belonged to class

1 obesity, 320 (19.2%) belonged to class 2 obesity, and 213

(12.8%) belonged to class 3 obesity. There were 2 (0.1%)

patients who were underweight (BMI < 18.5 kg/m2). The

demographics of the cohort are presented in Table 2. The

median age of the patients undergoing TKA at the time of

their primary operation was 69 years (IQR 13, range 36–

92). Majority of the patients belonged to ASA 2 category

(57.1%, n ¼ 951) and were females (61.9%, n ¼ 1030).

Osteoarthritis (98.3%, n ¼ 1637) was the most common

reason for undergoing TKA. Overall, the median patient

BMI was 31.7 kg/m2 (IQR 8.4, range 17.7–62.1). Obese

3 and underweight patients were significantly younger than

the rest of the BMI categories (p < 0.001). Gender differ-

ences between the groups were also significant (p < 0.001).

No significant differences were noted between the BMI

categories with respect to the listed medical comorbidities.

Occurrence of complications

The outcomes included both major and minor complica-

tions. Due to the small number (2, 0.1%) of underweight

patients, these cases were excluded from further analyses.

There was no in-hospital mortality. There was no statisti-

cally significant difference between the BMI categories in

terms of overall complications, both with w2 test (p ¼
0.114, Table 3) and with unadjusted regression analysis

(p ¼ 0.065, Table 4). Although when individual BMI cate-

gories were considered, it was observed that obese 2 had

the lowest odds of overall complications, both with unad-

justed (OR: 0.61, 95% CI 0.41–0.91, p < 0.015) and with

adjusted regression analysis (OR: 0.65, 95% CI: 0.43–0.99,

p ¼ 0.044) (Tables 4 and 5). On the other hand, when

various categories of systemic complications were subse-

quently investigated using unadjusted regression analysis,

it was observed that the risk for developing cardiac com-

plications progressively and significantly decreased with

an increase in BMI. Compared to normal weight category,

obese 1, obese 2, and obese 3 individuals were at 36% (95%
CI: 0.43–0.94), 49% (95% CI: 0.33–0.78), and 66% (95%
CI: 0.21–0.55) lower odds of developing cardiac

Table 2. Demographic details of the patients who underwent primary TKA during 2006–2010 (n ¼ 1665).

Variables
Normal

(n ¼ 141)
Underweight

(n ¼ 2)
Overweight
(n ¼ 481)

Obese 1
(n ¼ 508)

Obese 2
(n ¼ 320)

Obese 3
(n ¼ 213) p Value

Median age (years) at
surgery (IQR,
min–max)

75.0 (14, 43–90) 62.0 (47–77) 73.0 (11, 43–92) 69.0 (11, 43–87) 66.0 (11, 63–87) 63.0 (10, 39–84) <0.001a

Gender (male), n (%) 44 (31.2) 1 (50.0) 224 (46.6) 205 (40.4) 115 (35.9) 46 (21.6) <0.001a

Diabetes, n (%) 30 (21.3) 1 (50.0) 65 (13.5) 86 (16.9) 48 (15.0) 45 (21.1) 0.052
Hypertension, n (%) 75 (53.2) 2 (100.0) 213 (44.3) 215 (42.3) 150 (46.9) 101 (47.4) 0.123
Cardiac issues, n (%) 33 (23.4) 1 (50.0) 115 (23.9) 139 (27.4) 79 (24.7) 54 (25.4) 0.759
Renal issues, n (%) 6 (4.3) 0 (0.0) 20 (4.2) 11 (2.2) 2 (0.6) 4 (1.9) 0.035
Steroid use, n (%) 3 (2.1) 0 (0.0) 8 (1.7) 4 (0.8) 2 (0.6) 2 (0.9) 0.579
Pulmonary issues,

n (%)
22 (15.6) 0 (0.0) 86 (17.9) 92 (18.1) 61 (19.1) 41 (19.2) 0.920

Neurological issues,
n (%)

10 (7.1) 0 (0.0) 31 (6.4) 26 (5.1) 21 (6.6) 16 (7.5) 0.838

History of venous
thromboembolism,
n (%)

7 (5.0) 0 (0.0) 17 (3.5) 15 (3.0) 16 (5.0) 7 (3.3) 0.678

Bleeding disorders,
n (%)

2 (1.4) 0 (0.0) 7 (1.5) 3 (0.6) 4 (1.3) 3 (1.4) 0.839

Current smoking,
n (%)

2 (1.4) 0 (0.0) 12 (2.5) 15 (3.0) 8 (2.5) 5 (2.3) 0.948

ASA grade, n (%) <0.001a

1 17 (12.1) 0 (0.0) 37 (7.7) 29 (5.7) 9 (2.8) 5 (2.3%)
2 84 (59.6) 2 (100.0) 276 (57.4) 315 (62.0) 182 (56.9) 92 (43.2%)
3 34 (24.1) 0 (0.0) 147 (30.6) 13 (26.4) 110 (34.4) 101 (47.4)
4 6 (4.3) 0 (0.0) 21 (4.4) 30 (5.9) 19 (5.9) 15 (7.0)

Pathology, n (%) 0.006a

OA/osteonecrosis 133 (94.3) 2 (100) 473 (98.3) 501 (98.6) 318 (99.4) 210 (98.6)
Inflammatory
arthritis)

8 (5.7) 0 (0.0) 8 (1.7) 7 (1.4) 2 (0.6) 3 (1.4)

TKA: total knee arthroplasty; IQR: interquartile range; ASA: American Society of Anesthesiologists; OA: osteoarthritis.
aStatistically significant.
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complications, respectively (overall p < 0.001). Addition-

ally, obese 3 category had significantly decreased odds of

gastrointestinal complications (OR: 0.23, 95% CI: 0.07–

0.73, p ¼ 0.01). Overall, BMI significantly influenced the

likelihood of cardiac (p < 0.001), neurological (p ¼ 0.04),

and gastrointestinal (p ¼ 0.01) (Table 4) complications in

the unadjusted analyses.

Using adjusted logistic regression for the presence of

complications, adjusted for known confounders, it was

noted that age at surgery, ASA category, and type of anesthe-

sia were significant predictors of complications (p ¼ 0.006,

p ¼ 0.007, and p ¼ 0.001, respectively) (Table 5). Patients

who underwent spinal anesthesia had 49% (OR: 1.49, 95%
CI: 1.21–1.83, p < 0.001) higher odds of complications than

who had general anesthesia.

With the further analysis of the matched data, it was

observed that 54 patients (38.3%) in the normal weight

group developed cardiac complications compared with 54

(38.3%) in pre-obesity, 40 (28.4%) in obese 1, 45 (31.9%)

in obese 2, and 28 (19.9%) in obese 3 groups. Unadjusted

regression for this matched analysis also resulted in a sta-

tistically significant difference between BMI categories in

terms of cardiac complications (p ¼ 0.004), but only obese

3 category had significantly reduced odds compared to

Table 3. Overall complications, length of stay, and operating time.

Characteristics
Normal

(n ¼ 141)
Overweight
(n ¼ 481)

Obese 1
(n ¼ 508)

Obese 2
(n ¼ 320)

Obese 3
(n¼ 213) p Value

Overall complications, n (%) 80 (56.7) 255 (53.0) 266 (52.4) 142 (44.4) 105 (49.3) 0.114
Cardiac complications, n (%) 54 (38.3) 150 (31.2) 144 (28.3) 77 (24.1) 37 (17.4) <0.001a

Surgical complications, n (%) 28 (19.9) 83 (17.3) 106 (20.9) 61 (19.1) 49 (23.0) 0.432
Pulmonary complications,

n (%)
8 (5.7) 14 (2.9) 21 (4.1) 9 (2.8) 13 (6.1) 0.180

Renal complications, n (%) 1 (0.7) 6 (1.2) 11 (2.2) 5 (1.6) 6 (2.8) 0.464
Neurological complications,

n (%)
8 (5.7) 41 (8.5) 33 (6.5) 12 (3.8) 8 (3.8) 0.037a

Thromboembolic
complications, n (%)

2 (1.4) 16 (3.3) 14 (2.8) 5 (1.6) 1 (0.5) 0.125

Infectious complications,
n (%)

8 (5.7) 28 (5.8) 29 (5.7) 12 (3.8) 12 (5.6) 0.732

Gastrointestinal
complications, n (%)

11 (7.8) 21 (4.4) 41 (8.1) 21 (6.6) 4 (1.9) 0.008a

Miscellaneous
complications, n (%)

9 (6.4) 33 (6.9) 21 (4.1) 16 (5.0) 11 (5.2) 0.408

Median length of stay (days)
(IQR, range)

6.0 (3, 4–18) 6.0 (2, 3–35) 6.0 (3, 1–49) 6.0 (2, 1–30) 6.0 (2, 3–79) 0.461

Median operating time
(min) (IQR, range)

135 (36, 83–241) 142 (39, 70–315) 143.5 (38, 38–321) 145 (40, 78–275) 158 (36, 97–410) <0.001a

IQR: interquartile range.
aStatistically significant.

Table 4. Results of unadjusted regression analysis of overall and specific postoperative outcomes following TKA by BMI category
expressed as ORs with 95% CIs (underweight category excluded).

Normal
(n ¼ 141)

Overweight
(n ¼ 481)

Obese 1
(n ¼ 508)

Obese 2
(n ¼ 320)

Obese 3
(n ¼ 213) p Value

Overall complications Ref. 0.86 (0.59–1.26) 0.84 (0.58–1.22) 0.61a (0.41–0.91) 0.74 (0.48–1.14) 0.065
Cardiac complications Ref. 0.73 (0.49–1.08) 0.64a (0.43–0.94) 0.51a (0.33–0.78) 0.34a (0.21–0.55) <0.001a

Surgical complications Ref. 0.84 (0.52–1.36) 1.06 (0.67–1.70) 0.95 (0.58–1.57) 1.21 (0.72–2.03) 0.434
Pulmonary complications Ref. 0.50 (0.21–1.21) 0.72 (0.31–1.66) 0.48 (0.18–1.27) 1.08 (0.44–2.68) 0.194
Renal complications Ref. 1.77 (0.21–14.81) 3.10 (0.40–24.21) 2.22 (0.26–19.20) 4.06 (0.48–34.07) 0.495
Neurological complications Ref. 1.55 (0.71–3.39) 1.16 (0.52–2.56) 0.65 (0.26–1.62) 0.65 (0.24–1.77) 0.044a

Thromboembolic complications Ref. 2.39 (0.54–10.53) 1.97 (0.44–8.78) 1.10 (0.21–5.76) 0.33 (0.03–3.65) 0.192
Infectious complications Ref. 1.03 (0.46–2.31) 1.01 (0.45–2.25) 0.65 (0.26–1.62) 0.99 (0.40–2.49) 0.738
Gastrointestinal complications Ref. 0.54 (0.25–1.15) 1.04 (0.52–2.08) 0.83 (0.39–1.77) 0.23a (0.07–0.73) 0.014a

Miscellaneous complications Ref. 1.08 (0.50–2.31) 0.63 (0.28–1.41) 0.77 (0.33–1.79) 0.80 (0.32–1.98) 0.416

TKA: total knee arthroplasty; OR: odds ratio; CI: confidence interval.
aStatistically significant.
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normal weight category (OR: 0.40, 95% CI: 0.23–0.68, p¼
0.001) (Table 6). Neurological and gastrointestinal compli-

cations were no longer significantly different between BMI

categories. From the adjusted logistic regression analysis of

the matched data set for overall complications (Table 7), it

was noted that the only significant predictor of overall

complications was the type of anesthesia (p ¼ 0.01). How-

ever, adjusted logistic regression of the matched data set for

cardiac complications indicated that BMI category was also

significant in the model (p ¼ 0.026) with the obese 3 group

having significantly lower odds of developing cardiac

complications than the normal weight group (OR: 0.45,

95% CI: 0.25–0.81, p ¼ 0.008) (data not shown but avail-

able on request).

Length of stay and operating time

Although there was no difference in length of stay between

the BMI categories, there was a significant influence of

BMI upon operating times. Operating times increased with

increasing BMI. Obese 3 patients had significantly higher

Table 5. Adjusted analysis for overall complications (yes/no) following TKA: ORs with 95% CI.

Variable OR

95% CI for OR

p ValueLower Upper

BMI 0.188
Normal weight Ref.
Overweight 0.87 0.59 1.29 0.493
Obese 1 0.88 0.60 1.30 0.530
Obese 2 0.65 0.43 0.99 0.044a

Obese 3 0.77 0.48 1.22 0.267
Age at surgery 1.02 1.01 1.03 0.006a

Gender 0.167
Male (Ref: female) 0.87 0.70 1.06

ASA 0.007a

ASA 1 Ref.
ASA 2 1.09 0.71 1.67 0.706
ASA 3 1.55 0.99 2.44 0.055
ASA 4 1.62 0.89 2.94 0.112

Pathology 0.320
Inflammatory arthritis (Ref: OA/osteonecrosis) 1.50 0.68 3.31

Anesthesia 0.001a

General Ref.
Spinal 1.49 1.21 1.83 <0.001
Missing 1.28 0.69 2.37 0.432

TKA: total knee arthroplasty; BMI: body mass index; ASA: American Society of Anesthesiologists; OR: odds ratio; CI: confidence interval; OA:
osteoarthritis.
aStatistically significant.

Table 6. Results of unadjusted regression analysis of matched data with overall and specific postoperative outcomes following TKA by
BMI category expressed as ORs with 95% CIs (underweight category excluded).

Normal
(n ¼ 141)

Overweight
(n ¼ 141)

Obese 1
(n ¼ 141)

Obese 2
(n ¼ 141)

Obese 3
(n ¼ 141) p Value

Overall complications Ref. 1.12 (0.70–1.80) 0.87 (0.54–1.39) 0.69 (0.43–1.10) 0.63 (0.40–1.01) 0.088
Cardiac complications Ref. 1.00 (0.62–1.62) 0.64 (0.39–1.05) 0.76 (0.46–1.23) 0.40a (0.23–0.68) 0.004a

Operative/surgical complications Ref. 0.87 (0.48–1.58) 1.00 (0.56–1.80) 0.87 (0.48–1.58) 0.87 (0.48–1.58) 0.973
Pulmonary complications Ref. 0.61 (0.20–1.92) 0.61 (0.20–1.92) 0.61 (0.20–1.92) 1.55 (0.61–3.91) 0.246
Renal complications Ref. 0.00 (0.00) 2.01 (0.18–22.47) 1.00 (0.06–16.15) 6.22 (0.74–52.37) 0.230
Neurological complications Ref. 1.83 (0.74–4.52) 1.27 (0.49–3.32) 0.74 (0.25–2.19) 0.61 (0.20–1.92) 0.197
Thromboembolic complications Ref. 4.18 (0.87–20.05) 1.00 (0.14–7.20) 0.50 (0.05–5.54) 0.00 (0.00) 0.101
Infectious complications Ref. 1.13 (0.42–3.03) 0.74 (0.25–2.19) 0.61 (0.20–1.92) 1.13 (0.42–3.03) 0.764
Gastrointestinal complications Ref. 0.90 (0.37–2.20) 0.81 (0.32–2.01) 1.51 (0.68–3.39) 0.08 (0.01–0.66) 0.062
Miscellaneous complications Ref. 1.24 (0.50–3.09) 0.88 (0.33–2.36) 0.54 (0.18–1.65) 0.77 (0.28–2.12) 0.631
In-hospital mortality Ref. 0.66 (0.11–4.02) 1.34 (0.30–6.11) 1.34 (0.30–6.11) 0.33 (0.03–3.20) 0.693

aStatistically significant at 5% level.
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operating time compared with other groups (p < 0.001)

(Table 3).

Discussion

Our analysis of 1665 patients who underwent primary TKA

at our center demonstrates that overweight or obese

patients are not at higher odds than normal weight patients

of developing perioperative complications during their hos-

pital stay. In fact, adjusted analysis demonstrated that the

odds of obese 2 developing complications were 35% lower

(p ¼ 0.044) than the normal weight category. Our primary

finding is consistent with an earlier study with a similar

sample size to our study,11 although those patients were

followed up for 30 days. However, when age- and

gender-matched analysis was performed, the reduced odds

with obese 2 category was no longer observed, suggesting

that age and gender influence overall complication rates

rather than BMI.

In terms of cardiac complications, with unadjusted anal-

ysis, we observed that there was a significant difference

between obesity categories. In addition, when compared

with the normal weight individuals, those in obese 3

category, in particular, were at lower odds of cardiac com-

plications. This situation persisted even after age- and

gender-matched analysis. Paradoxical situation of better

survival outcomes in high BMI groups has been extensively

reported in cardiac failure12,13 and other medical condi-

tions.14–16 For instance, in a previous study, cardiac

complications were found to be higher in patients with

metabolic syndrome undergoing TKA compared to those

without metabolic syndrome.17 It is possible that these con-

troversial findings could be the result of low discriminatory

power of BMI or obesity being investigated as an isolated

factor and not along with its coexistent metabolic disor-

ders,18–20 and therefore, these results should be interpreted

with caution.

We observed that as the BMI increased, median age at

surgery of our cohort of patients progressively decreased.

Underweight and obese 3 patients underwent knee arthro-

plasty at a significantly younger age than other patients.

Although the underweight category is not well represented

to make any firm conclusions, our observation of the obese

cohort being younger seems to support the previous evi-

dence on the risk of degenerative osteoarthritis with

increasing BMI.21–23 Since age was found to be a signifi-

cant predictor of complications (Table 5), we also propose

that the lower age-group and possibly more intensive

intraoperative monitoring in the obese patients could have

played a protective role. It is possible that patients with

high BMI were allocated high ASA scoring by anesthetists,

and the choice of anesthesia may have been influenced by

the high BMI of the patients.

Even though there are reports on obese patients being at

a higher risk of thromboembolic complications,24,25 we did

not observe any significant increase in risk with increasing

BMI. Majority of patients in our center receive routine

aspirin thromboprophylaxis for 6 weeks along with

Table 7. Adjusted analysis for matched data for overall complications (yes/no) following TKA: ORs with 95% CIs.

Variable OR

95% CI for OR

p ValueLower Upper

BMI 0.152
Normal weight Ref.
Overweight 1.11 0.68 1.81 0.690
Obese 1 0.85 0.52 1.39 0.514
Obese 2 0.69 0.42 1.13 0.143
Obese 3 0.63 0.38 1.06 0.081

Age at surgery 1.02 1.00 1.04 0.108
Gender

Male (Ref.: female) 1.20 0.86 1.68 0.293
ASA 0.173

ASA 1 Ref.
ASA 2 0.88 0.41 1.90 0.752
ASA 3 1.30 0.59 2.87 0.514
ASA 4 1.03 0.40 2.63 0.953

Pathology
Inflammatory arthritis (Ref.: OA/osteonecrosis) 2.28 0.66 7.80 0.195

Anesthesia 0.010a

General Ref.
Spinal 1.64 1.19 2.26 0.003
Missing 1.50 0.61 3.69 0.376

TKA: total knee arthroplasty; BMI: body mass index; ASA: American Society of Anesthesiologists; OR: odds ratio; CI: confidence interval; OA:
osteoarthritis.
aStatistically significant at 5% level.
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compression stockings. Our findings are consistent with an

earlier study that did not find any association between in-

hospital thromboembolic complications and the presence

of metabolic syndrome.17

There was a progressive increase in the surgical time

along with an increase in BMI as reported in some of the

earlier studies.9,21 Liabaud et al21 in their study on 273

patients, had demonstrated that an increase in BMI of 1

kg/m2 increased the surgical time by 0.93 min. However,

they had also shown an increased occurrence of surgical

complications such as wound healing issues and arthrofi-

brosis requiring intervention. We did not observe any such

increase in wound complications with increasing BMI.

Increase in operating time in obese patients due to antici-

pated technical difficulties could be minimized by specia-

lized experience in operating on high BMI groups.26

Our study has some strengths and limitations. Our sam-

ple size is large enough to draw some robust conclusions

with regression analysis. However, being a retrospective

study, it is subject to limitations such as biases due to

selection of patients and the choice of anesthesia based

on their comorbidities, missing data, measurement bias,

and errors in data entry. However, these data have been

procured from a large, prospective, hospital-based orthope-

dic database, and postoperative outcomes have been pre-

defined, thus limiting classification bias. Although there

are possibilities of errors due to ICD-9-CM coding,

follow-ups had been performed routinely by the orthopedic

team until discharge and complications had been identified

for the databases. Some entries such as ASA classification

had been retrospectively allocated by one of the investiga-

tors (an anesthetist) based on the documented clinical

comorbidities, where ASA grades were not available.

Although this may have resulted in some misclassification

bias, our results showing increasing odds of complications

with increasing ASA category seem logical, thus making it

unlikely. We had not included simultaneous or sequential

bilateral or revision knee arthroplasty and only included

complications that occurred before discharge. Certain cate-

gories were merged to facilitate simple statistical analysis.

Since the underweight category had only two patients, we

could not draw any conclusion on the effect of a low BMI.

Conclusion

In summary, this study did not find a significant association

between BMI and increased in-hospital medical or surgical

complications following primary TKA. Obesity signifi-

cantly increased the length of operating time. We support

the view that patients should not be denied a useful proce-

dure such as TKA on the basis of high BMI alone. How-

ever, we recommend a large-scale prospective study to

assess the impact of obesity along with the presence of

coexisting metabolic disorders on the complications fol-

lowing TKA.
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