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Background: Total hip (THA) and knee arthroplasty (TKA) are common procedures in elderly 

persons, who are at potential increased risk of postoperative fall due to loss of muscle strength 

and impaired balance. Fast-track surgery with early mobilization and opioid-sparing analgesia 

have improved outcomes after these procedures, but early mobilization and short hospitalization 

length of stay (LOS) could potentially increase the risk of falls after discharge. We investigated 

injuries, circumstances, and the timing of fall-related hospital admissions 90 days after fast-

track THA and TKA.

Methods: This was a prospective, descriptive multicenter study on fall-related hospital admis-

sions, in 5145 elective fast-track THA and TKA patients, with complete 90-day follow up 

through the Danish National Patient registry and medical charts.

Results: Of 83 (1.6%) fall-related hospital admissions, 43 (51.8%) were treated in the Emer-

gency Room and 40 (48.2%) were admitted to a regular ward. The median LOS after surgery 

was 3 days (interquartile range [IQR]: 2−3) in fallers versus (vs) 2 days (IQR: 2−3) (P=0.022) 

in patients without falls. Injuries were classified as “none” or minor in 39.8%, moderate in 

9.6%, and major in 50.6%. Most falls (54.8%) occurred within 1 month of discharge. Falls 

due to physical activity (12.0%) and extrinsic factors (14.5%) occurred later than did surgery-

related falls (73.5%), contributing to 40% of all falls .30 days after discharge. In multivariate 

analysis, age (odds ratio [OR]: 1.05; 95% confidence interval [CI]: 1.0−1.08) (P=0.001), living 

alone (OR: 2.09; 95% CI: 1.20−3.62) (P=0.009), and psychiatric disease (OR: 2.80; 95% CI: 

1.42−5.50) (P=0.001) were associated with surgery-related falls, whereas the use of a walking 

aid (OR: 1.20; 95% CI: 0.67−2.16) (P=0.544) and LOS #4 days (OR:1.19; 95% CI: 0.52−1.28) 

(P=0.680) was not.

Conclusion: Hospital admissions due to falls are most frequent within the first month after 

fast-track THA and TKA. The overall incidence of surgery-related falls amongst these patients 

is low, declines after the first month, and is related to patient characteristics rather than short 

LOS. The effect of interventions aimed at surgery-related falls should focus on the first 30 days 

after surgery and differentiate between the causes of falling.

Keywords: orthopedic, risk, falls, postoperative, osteoarthrosis

Introduction
Falls are common in the elderly, both in and out of hospital,1−7 with potential severe 

consequences, including fractures and other injuries, as well as more lasting effects, 

such as disability and fear of falling.2,8 Studies have found in-hospital fall rates after 

elective orthopedic surgery of about 1%,1,2,4 related to age, gender, and comorbidity1,4 

or the use of femoral local anesthetic neural blockade.1,9 Several studies have tried to 

identify patient characteristic and circumstances associated with falling,3,5,10 to develop 
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strategies for fall-prevention in community dwellers and 

medical patients3,11 but not in elective arthroplasty patients 

after discharge. During recent years, length of hospital stay 

(LOS) after elective total hip arthroplasty (THA) and total 

knee arthroplasty (TKA) has decreased steadily,12 despite an 

increasing number of elderly patients with increasing burden 

of comorbidity.12,13 The approach, known as  “fast-track” 

surgery, has been shown to decrease LOS without increas-

ing overall readmission rate after surgery,14 including THA 

and TKA.15−17 The implementation of fast-track protocols 

for elective THA and TKA in Denmark has resulted in a 

national decline of LOS from about 10 days in 2000 to 

4 days in 2009,18 with the majority of departments using 

fast-track principles for all patients regardless of age and 

comorbidity.17,18

Early and persistent muscle loss occurs after THA and 

TKA,19 and as impaired balance and poor walking ability is 

associated with falling,7,20 patients could be at increased risk 

of falling within the first months of these surgeries. In this 

context, there is concern that early mobilization and short 

LOS could potentially further increase the risk of falls after 

discharge, just as there are concerns about other serious 

 complications.21 However, as fast-track surgery has been 

shown to improve recovery, it could also be speculated that 

a faster return to everyday life could result in a number of 

falls being related to increased level of activity rather than the 

surgery per se. Such a distinction would also be of importance 

for studies on fall interventions, to further improve outcome 

after fast-track THA and TKA.

The aim of this study was to conduct a detailed analysis 

on falls resulting in hospital admission #90 days after fast-

track THA and TKA, with regards to the length of time after 

the index surgery, the circumstances leading to falling, and 

to fall-related injuries. We also attempted to identify risk 

factors for falls considered related to surgery, using multiple 

logistic regression.

Material and methods
The Lundbeck Foundation Centre for Fast-track Hip and 

Knee Replacement database prospectively collects data on 

preoperative patient characteristics in consecutive unselected 

patients receiving fast-track elective primary THA and TKA 

at seven participating departments. Data are collected using 

a questionnaire, which is completed within 1 month before 

surgery by the patient (with assistance from staff if needed).17 

All departments are high-volume centers (.400 operations/

year), with similar perioperative procedures, including spinal 

anesthesia, multimodal opioid-sparing analgesia without the 

standard use of peripheral nerve blocks, early mobilization, 

and functional discharge criteria and discharge to home.22 

Adherence to the fast-track protocol is the standard of care 

in all the departments, and thus, all patients are treated 

according to fast-track principles, regardless of age and 

comorbidity. Data on the index admission, with regards to 

LOS, and data on 90-day readmissions and mortality were 

acquired from the Danish National Patient Register, which 

registers all hospitalizations and procedures performed at 

any Danish hospital, thus ensuring complete follow up.24 The 

discharge papers were evaluated for relevance to the index 

surgery, and if this was insufficient to determine the cause 

of readmission, the entire medical record was evaluated by 

the first author, with assistance from the senior author (HK) 

in cases of doubt.

For this study we analyzed all hospital admissions, includ-

ing Emergency Room visits where fall was mentioned as 

the cause of admission in the discharge papers, for patients 

who had previous primary elective unilateral THA or TKA 

between Feb 1, 2010 and Dec 1, 2011 in the six participating 

departments. We also investigated the medical records on 

possibly fall-related readmissions (ie, hip displacements of 

unspecified causes) in order to not overlook any falls. A fall 

was defined as “an event that results in a person coming to 

rest inadvertently on the ground or other lower level and 

other than as a consequence of the following: sustaining 

a violent blow; falling out of bed while sleeping; loss of 

consciousness; or sudden onset of paralysis, as in a stroke 

or an epileptic seizure.”8 Falls were categorized according 

to the type of subsequent injury, as: no injury, minor injury 

(minor cuts, minor bleeding from abrasions, swelling, and 

minor contusions), moderate injury (bleeding requiring 

cauterization, lacerations requiring suturing, temporary loss 

of consciousness, and soft tissue trauma), or severe injury 

(fractures, dislocation, major head trauma, injury requiring 

additional surgery, cardiac arrest, and death).2 Additionally, 

the patients were classified into three groups based on the 

circumstances of the falls (from information contained in 

the medical charts): surgery-related falls (falls due to sudden 

muscle weakness or indisposition and any fall during normal 

daily activities, such as walking around the house, going to 

the bathroom, etc), falls related to more pronounced physi-

cal activity (activities with increased physical demand, such 

as ladder climbing, strenuous exercise, bicycling, etc), and 

falls related to extrinsic factors (slippery surfaces, pushed by 

closing doors, alcohol intoxication, etc). In cases where no 

information regarding the fall circumstances was available, 

the fall was assumed to have happened during normal daily 
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Number of primary THA/TKAs 

performed in the participating

departments during the study period

according to the Danish National

Patient registry: 5,896

293 fractures, nonelective

procedures or previous surgery on

the same joint within 90 days

5,331 procedures in patients fitting

the inclusion criteria

5,145 procedures with completed

preoperative questionnaire (96.5%)

95 hospital contacts with mention of

falls ≤90 days (1.8%)

83 falls with hospital contact and

fitting definition (1.6%)

46 with severe congenital disorder

or highly complicated patients (not

standard fast-track procedure)

226 simultaneous bilateral

procedures or <90 days between

operations

186 procedures without a

completed preoperative

questionnaire in the Lundbeck

Centre database (3.5%)

12 excluded falls due to syncope,

during sleep etc (0.2%)

Figure 1 Flow chart of the study population.
Abbreviations: ThA, total hip arthroplasty; TKA, total knee arthroplasty.
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activities and therefore considered to be a surgery-related 

fall. This was done to avoid underestimating the number of 

falls due to surgery.

The need for informed consent for completion of the 

study questionnaire was waivered by the Scientific Ethics 

Committee Central Region as the questionnaire is part of the 

standard preoperative procedure. Permission was acquired 

from the Danish National Board of Health and the Danish 

Data Protection Agency to review and keep medical records, 

without patient consent. The Lundbeck Foundation Centre for 

Fast-track Hip and Knee Replacement database is registered 

as an ongoing observational study and registry.23

Data were analyzed using the Mann−Whitney U-test and 

t-test for continuous data. Chi-squared test and Fisher’s exact 

test were used for categorical data as appropriate. Logistic 

regression analysis, using surgery-related falls as the depen-

dent variable, was initially done using univariate analysis on 

patient characteristics. Female gender, living with others, 

THA and absence of walking aids, smoking, disease, etc were 

considered as reference for categorical variables, while age 

and body mass index (BMI) were considered as continuous 

variables. Any variable with a P-value,0.25 was included 

in a backwards stepwise multiple logistic regression model. 

For all final analyses, a P-value of,0.05 was considered 

statistically significant. Analyses were done using SPSS v 20 

(IBM Corporation, Armonk, NY, USA).

Results
A total of 5145 (2696 THA, 2449 TKA) procedures were 

performed. Of these patients, 83 (1.6%) were admitted to 

hospital due to a postsurgery fall, with two patients being 

admitted twice. Another 12 falls were excluded from analyses 

as these were due to primary loss of consciousness, falling 

from bed during sleep, etc (Figure 1).

The mean age of patients who fell was 70.8 yrs (range 

39−96) versus (vs) 67.3 (range 18−97) (P=0.004) without 

falls, and a larger fraction of fallers lived alone (55.4% vs 

33.3%) (P,0.001) and used walking aids (41.2% vs 25.8%) 

(P=0.002). The median LOS during the primary admis-

sion was 3 days (interquartile range [IQR]: 2−3) in fallers 

vs 2 days (IQR: 2−3) in patients without falls (P=0.022) 

(Table 1).

According to the medical charts, 61 (73.5%) falls were 

classified as surgery-related falls, 12 (14.5%) were caused 

by extrinsic factors, and ten (12.0%) were related to physical 

activity (Table 2). In 43 (51.8%) cases, the falls were treated 

in the Emergency Room without transfer to a regular ward, 

while 40 (48.2%) required at least one overnight admission 

to a ward. In 42 (50.6% of all falls) cases, the fall resulted in 

major injury, although 12 of these patients were discharged 

directly from the Emergency Room with either no further 

treatment or an outpatient appointment (Figure 2). Major 

injuries were the most common consequence of falling, 

regardless of circumstances, consisting of 45.9%, 66.7%, and 

60.0% of the surgery-related, extrinsic factors−related, and 

physical activity−related falls groups, respectively. Moderate 

injury was least frequent (9.6% of all falls), and with five in 

the surgery-related (8.2% of surgery-related falls), one in the 

extrinsic factors−related (8.3% of extrinsic factors−related 

falls), and two in the physical activity−related falls group 

(20% of physical activity−related falls). We found 18 (21.7% 

of all falls) falls resulting in minor injuries, of which 15 were 

surgery related (24.6% of surgery-related falls), two were 

due to extrinsic factors (16.7% of extrinsic factor−related 

falls), and one was due to physical activity (10.0% of 

physical activity−related falls). There were 13 falls result-

ing in no injury in the surgery-related falls group (21.3% 

of surgery-related falls) and only one in both the extrinsic 

factors−related (8.3%) and physical activity−related falls 

groups (10.0%), respectively. We found no overall  difference 
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Table 1 Patient characteristics

Variablea Fallers  
(n=83)

Nonfallers 
(n=5,062)

P-value

Age mean  
(range; sD )

70.8 yrs  
(39–96; 12.0)

67.3 yrs  
(18–97; 10.8)

0.004

gender 0.704
 Females 
 Males

49 (59) 
34 (41)

2,883 (57) 
2,179 (43)

BMI mean  
(range; sD)

27.3  
(18.1–51.6; 5.7)

28.4  
(14.3–60.8; 5.1)

0.064

 Missing 1 (1.2) 26 (0.5)
Joint 0.578
 ThA 
 TKA

46 (55.4) 
37 (44.6)

2,650 (52.4) 
2,412 (47.6)

Use of walking aid 0.002
 Yes 
 no 
 Missing

33 (41.2) 
47 (58.8) 
3 (3.6)

1,273 (25.8) 
3,663 (74.2) 
126 (2.5)

social situation ,0.001
 living with others 
 living alone 
 nursing home, etc

35 (42.2) 
46 (55.4) 
2 (2.4)

3,327 (65.7) 
1,687 (33.3) 
48 (0.9)

Alcohol .2 units  
daily

0.695

 Yes 
 no 
 Missing

5 (6.3) 
75 (93.8) 
3 (3.6)

371 (7.4) 
4,639 (92.6) 
52 (1.0)

Diabetes 0.104
 Yes 
 no 
 Missing

14 (17.1) 
68 (82.9) 
1 (1.2)

570 (11.3) 
4,531 (88.6) 
29 (0.6)

Treatment for CD 0.284
 Yes 
 no 
 Missing

7 (8.5) 
75 (91.5) 
1 (1.2)

621 (12.5) 
4,359 (87.5) 
82 (1.6)

Treatment for PD 0.606
 Yes 
 no 
 Missing

5 (6.1) 
77 (93.9) 
1 (1.2)

382 (7.6) 
4,633 (92.4) 
47 (0.9)

Treatment for PsD ,0.001
 Yes 
 no 
 Missing

16 (20.0) 
64 (80.0) 
3 (3.6)

346 (6.9) 
4,672 (93.1) 
44 (0.9)

Primary lOs 0.022

 Median (IQr) 
 Mean (range)

3 (2–3) 
3.1 (1–7)

2 (2–3) 
2.9 (1–34)

Note: aResults presented as number of cases (%) unless otherwise specified.
Abbreviations: BMI, body mass index; CD, cardiac disease; IQr, interquartile 
range; lOs, length of hospital stay; PD, pulmonary disease; PsD, psychiatric disease; 
sD, standard deviation; ThA, total hip arthroplasty; TKA, total knee arthroplasty; 
yrs, years.
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Table 2 Causes of falling

Physical activity- 
related

Extrinsic  
factors-related

Surgery-related

Bicycle fall, n=2 Intoxicated, n=4 Bathroom related, n=7
Fall from exercise bike,  
n=1

slipped on ice, n=4 sudden indisposition, 
n=3

Fall from ladder, n=2 Pushed by closing  
doors, n=2

sudden muscle-
weakness, n=3

Fall from rooftop, n=1 
Fall from motorized  
vehicle, n=1

Slippery floor, n=1 
Accidentally  
pushed by others, n=1

slipping during daily 
activities, n=14

Fall while gardening,  
n=1

Insufficient information, 
n=34

Fall due to exhaustion  
after prolonged  
walking, n=1
Total, n=10 Total, n=12 Total, n=61

between the severity of injury and the circumstances of fall-

ing (P=0.587).

Falls were most frequent during the early discharge 

period, with 24.1% occurring within the first week and 

51.8% within the first month. Although there was no dif-

ference in the occurrence of major injuries (35% vs 57%, 

respectively) (P=0.084), we found more minor injuries 

(40% vs 16%) (P=0.023) during the first week (Figure 3A 

and B). The surgery-related falls occurred from the day of 

discharge and throughout the study period, while falls related 

to extrinsic factors and physical activity generally had a later 

onset (Figure 3A). However, there were two very early falls 

due to extrinsic factors, caused by a slippery floor (day of 

discharge) and an accidental push (13 days after discharge) 

respectively. Correspondingly, the fraction of surgery-related 

falls declined from 19/20 (95.5% of all falls) during the first 

week to 18/23 (78.3%) between days 8−30 and to 24/40 

(60.0%) between days 31−90 after discharge.

Univariate logistic regression analyses on the 61 surgery-

related falls found the following variables to be included in 

the stepwise multiple logistic regression analysis: age, BMI, 

use of walking aids, social situation, diabetes, and pharmaco-

logically treated psychiatric disease. After excluding nonsig-

nificant variables, the final model was based on 5098 patients 

with 59 falls and the following variables found to be related to 

falling: age (odds ratio [OR]: 1.05), living alone (OR: 2.09), 

and pharmacologically treated psychiatric disease (OR: 2.80). 

The preoperative use of walking aids and LOS #4 days were 

not found to be associated with surgery-related falls, in mul-

tiple logistic regression analysis (Table 3).

Discussion
This prospective study on causes and circumstances of 

falls #90 days after fast-track THA and TKA reveals several 

new aspects on falls in the immediate postoperative period. 

The first of these is that the incidence of fall-related hospital 

admissions was about 1.6% but resulted in admission to a 

regular ward in ,1%. Secondly, about one-fourth of all 
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Total number of primary elective THA/TKA fitting inclusion
criteria: 5,145 (96.5% of all procedures)

Number of fall-related hospital contacts: 83 (1.6%)

40 (48.2%) admitted to regular ward

43 (51.8%) discharged ER

No injury: 15 (18.1%) Minor injury: 18 (21.7%)

11 treated in the ER with minor
sutures or bandages

Moderate injury: 8 (9.6%)

6 treated in the ER with resuturing or
observation for head injury

Major injury: 42 (50.6%)

12 treated in the ER or receiving appointment
to outpatient clinic, consisting of 3 hip
displacements, 2 prosthesis related fractures,
7 other fractures

30 admitted to regular ward, consisting of
8 hip displacements, 1 combined hip
displacement and prosthesis related fracture,
17 prosthesis related fractures, 2 other
fractures and 2 wound ruptures followed by
infection and revision

2 patients readmitted to regular ward due to
falls on day of discharge and needing resuturing
and observation for head injury respectively

7 patients admitted to regular
wards due to pain, swelling or
requiring further observation

14 patients discharged from ER with no
further treatment

1 patient admitted to regular ward due
to pneumonia

Figure 2 Falls according to treatment (emergency room vs regular ward) and injury type.
Abbreviations: er, emergency room; ThA, total hip arthroplasty; TKA, total knee arthroplasty; vs, versus.

fall-related hospital admissions did not appear to be directly 

related to surgery, and thirdly, short LOS did not increase 

the risk of surgery-related falls.

The low incidence of falls resulting in admission to a 

regular ward suggests readmissions due to falls do not com-

pose a major safety problem within 90 days of fast-track 

THA and TKA. There have been several studies investigating 

the incidence of falls in the community-dwelling elderly5,8,25 

and after discharge in medical and mixed patient groups.26,27 

However, we are not aware of studies on falls after discharge 

in specific elective surgical populations, except for those 

related to muscle weakness after peripheral nerve blocks, 

which often find falls to be more frequent.9

Importantly, although the incidence of falls decreased 

with time after discharge, with 24% occurring within the 

first week and more than half during the first month, this 

was not related to LOS #4 days, consistent with findings 

in patients discharged from medical wards.27 About 40% of 

falls #1 week after surgery resulted in less serious injury, 

while the number of falls resulting in major injuries remained 

stable during the study period. This difference may be due to 

patients being most worried about fall-related injuries in the 

early postoperative period but could also be a consequence 

of the return to preoperative level of activity, as the physical 

activity−related falls often resulted in major injuries. In this 

context, it must be considered that although almost 50% of 

falls were treated in the Emergency Room only, more than 

half resulted in major injuries, often with long LOS and 

serious morbidity in those patients who required additional 

surgery due to fractures, wound infections, etc (≈36%).

Another important finding of our study was that 12.0% 

and 14.5% of all falls were due to physical activity and 

extrinsic factors, respectively, and that these generally 

occurred later than the surgery-related falls. Paradoxically 

these falls could be a consequence of success, as the intention 

of fast-track surgery is to enhance postoperative recovery, 

hereby enhancing return to a normal level of activity. It 

seems unlikely that postoperative interventions targeting 

falls related to postoperative muscle weakness and impaired 

balance would be effective in preventing physical activity− 

and extrinsic factor−related falls. Whether postoperative 

restrictions, which are usually meant to reduce risk of hip 

dislocation and excessive prosthetic wear (although neither 

is evidence based),28 would reduce the number of falls related 

to physical activity and extrinsic factors is speculative and 

seems unreasonable considering the rarity of these events. 

More importantly, as up to 30% and 80% reductions in muscle 

strength has been found after THA and TKA, respectively,19,29 

intensive physiotherapy in the early postoperative phase 

may be indicated as a rational intervention for reducing 

surgery-related falls. This seems both rational, with regards 

to reducing muscle weakness and balance impairment,30 and 

safe as the feasibility of early progressive strength training 

has been demonstrated in TKA.31
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Figure 3 Cumulated incidence of falls: (A) according to circumstances and (B) according to injury.
Abbreviations: ThA, total hip arthroplasty; TKA, total knee arthroplasty.

The fact that about 25% of all falls and 40% of the late 

falls were found to be unrelated to surgery is important in 

itself, considering that studies using large databases for 

risk-factor identification4 rarely have such detailed data to 

distinguish between the specific circumstances resulting in 

adverse events.32

Whether the falls caused by extrinsic factors, such as 

slippery surfaces and closing doors, should be categorized 

as surgery-related falls can be debated as postopera-

tive balance impairment could make these patients more 

 vulnerable to falling. Also, one could argue that patients 

with alcohol use .2 units daily should be identified and 

treated preoperatively as this could reduce falls related to 

alcohol intoxication. However, whether patients are more 

prone to falling on slippery surfaces due to recent surgery 

is uncertain, and only one of the four patients who fell 

while intoxicated had reported a preoperative alcohol use 

of .2 units daily. Consequently, it is unlikely that periop-

erative risk stratification or intervention would be able to 

predict and prevent these falls.

In multiple regression analysis on surgery-related falls, 

we found that increasing age, living alone, and pharmaco-

logically treated psychiatric disease increased the risk of 

a surgery-related fall. As impaired balance and physical 

fitness are common in the elderly,33 this is not surprising, 

especially considering that the consequences of falling are 

more severe in the oldest people.25 However, in this context, 

it is interesting that the regular use of walking aids ceased 
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Table 3 logistic regression analysis of surgery-related falls only

Variable Univariate analysis  
OR (95% CI)

P-value Multivariate analysisa 
OR (95% CI)

P-value

Age/yrs 1.05 (1.03–1.08) ,0.001 1.05 (1.02–1.08) 0.001

Females vs males 1.34 (0.79–2.27) 0.272 – –
BMI 0.96 (0.91–1.01) 0.115 0.97 (0.92–1.02) 0.248
ThA vs TKA 1.00 (0.61–1.66) 0.993 – –
Use of walking aid 2.18 (1.29–3.67) 0.004 1.20 (0.67–2.16) 0.544
social situationb 
 living alone 
 nursing home, etc

– 
2.75 (1.64–4.61) 
2.72 (0.36–20.51)

0.001 
,0.001 
0.331

– 
2.09 (1.20–3.62) 
1.48 (0.19–11.68)

0.033 
0.009 
0.709

Alcohol .2 units daily 0.67 (0.21–2.15) 0.499 – –

Diabetes 1.96 (1.04–3.71) 0.039 1.69 (0.87–3.29) 0.122
Pharmacologically treated CD 0.93 (0.42–2.06) 0.861 – –
Pharmacologically treated PD 0.64 (0.20–2.05) 0.449 – –
Pharmacologically treated PsD 3.06 (1.58–5.95) 0.001 2.80 (1.42–5.50) 0.001

lOs #4 days 
Primary lOs/days

0.63 (0.30–1.33) 
1.02 (0.92–1.13)

0.223 
0.723

1.19 (0.52–2.77) 
–

0.680 
–

Notes: aNumber of falls in the final model was 59, due to missing data; bliving with others as reference.
Abbreviations: BMI, body mass index; CD, cardiac disease; CI, confidence interval; LOS, length of hospital stay; OR, odds ratio; PD, pulmonary disease; PsD, psychiatric 
disease; ThA, total hip arthroplasty; TKA, total knee arthroplasty; yrs, years.

to be a significant risk factor after multivariate adjustments. 

Neither LOS #4 days nor total LOS were related to the 

surgery-related falls, suggesting that early discharge, per se, 

does not increase the risk of falling upon return to the home 

environment. The relationship between pharmacologically 

treated psychiatric disease and falls is consistent with previ-

ous findings of these drugs being associated with falls.10,33 

As this was the most important predictor of falling, it raises 

the question of a possible benefit of a critical evaluation of 

psychiatric medication in the early postoperative period; 

however, falls only happened in about 4% of these patients. 

Finally, the association between falls and living alone is also 

consistent with previous findings of increased severity of 

falls when lying on the floor for a longer period25 and with a 

higher fraction of the oldest patients living alone. The results 

regarding those living in institutions are inconclusive due to 

limited numbers, although studies with participants from care 

homes commonly report high fall rates.5,11,25

Our study has some limitations, primarily with regard 

to the detection and classification of falls. Patients falling 

after discharge sustaining no or minor injury may not have 

 contacted a hospital and were thus not included in the analy-

sis, making underreporting of falls a potential bias and skew-

ing the severity of fall-related injuries. Also, if falls were not 

mentioned in the discharge papers, it would not be registered. 

This is especially important with regards to Emergency Room 

contacts, where the level of details registered is often limited. 

We did try to minimize the impact of this by investigating 

the complete medical records of all readmissions that could 

potentially be due to falling and believe this approach to be 

superior to using administrative data alone. Secondly, our 

classification on falls was entirely dependent on details from 

medical records with differences in level of detail. However, 

this was why we chose to categorize falls with insufficient 

information for classification as surgery-related falls, thus 

avoiding underestimating the number of falls due to fast-

track surgery. Regarding patient characteristics, we did not 

analyze the type or dose of pharmacological psychiatric 

treatment. This could be problematic as there may have been 

differences among those using low-dose antidepressants 

and highly potent antipsychotic medicine. Also, although 

we have not found major between-hospital differences in 

patient characteristics, and despite all departments hav-

ing a similar fast-track procedure, such differences could 

still have influenced the results of the multiple regression 

analysis. However, the limited number of events prevented 

more detailed analysis. The strengths of our study include: 

prospective data on patient characteristics, a well-defined 

fast-track procedure, and complete 90-day follow up through 

the Danish National Patient Registry.

Despite the limitations, we believe that our results show 

that falls leading to hospital contact and readmission after 

fast-track THA and TKA are conclusive with regards to the 

safety of early discharge. Future studies on preoperative 

risk stratification should differentiate between the causes of 

falling when attempting to identify patients at risk and focus 

on the potential preventive effect of improvements in muscle 

function30 and balance.7
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