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Factors Influencing Hospital Stay Duration After Total Hip Replacement Surgery

Gstract \

Introduction: Total Hip Replacement (THR) is one of the most successful and cost-effective interventional
procedures in healthcare. This study was designed and conducted to determine the factors influencing the
prolonged hospital stay of patients after total hip replacement surgery.

Materials and Methods: In this retrospective analytical cross-sectional study, the records of 100 patients who
underwent hip replacement surgery from October 2017 to April 2019 were included. Patients who underwent
revision hip replacement surgery or bilateral hip replacement were excluded from the study.

Results: The average length of hospital stay was 5.91 + 1.8 days. The mean age of the patients in the study was
56.37 + 14.79 years, and the average duration of surgery was 2.76 + 0.36 hours. There was no significant
relationship between the length of hospital stay and age or duration of surgery. Women constituted 42% of the
study population, and 46% of the patients had a history of at least one underlying disease. There was no
significant difference in the length of hospital stay between men and women (5.88 vs. 5.93 days) and between
those with and without underlying diseases (5.88 vs. 5.93 days). Patients who received blood transfusions during
surgery had significantly longer hospital stays (6.63 vs. 5.57 days). Additionally, the type of anesthesia (general
5.76 days and spinal 6.22 days) and the type of surgery (emergency 6.48 days and elective 5.79 days) did not
affect the length of hospital stay.

Conclusion: The results of this study showed that blood transfusion is associated with an increased length of
hospital stay in patients. There was no significant relationship between the length of hospital stay and gender,
age, history of underlying disease, type of anesthesia, type of surgery, and duration of surgery.

Keywords: Total hip arthroplasty, Orthopedic Surgery, Hospitalization, Patients.

\ Accepted: 40 days before printing J

Mirbahram Safari, MD?, Ali Tabrizi, MD!, Masoud Salamat*

1. Urmia University of Medical Introduction
Sciences, Urmia, Iran.

In recent years, total hip replacement has garnered significant attention from
doctors, with the need for this surgery growing daily™™. This method allows for the
replacement of a new, mobile, and pain-free joint. Positive results following
surgery led to a 40% increase in the frequency of this surgery between 1990 and
1998. For example, in 1998, there were between 8 to 135 hip replacement
surgeries per 100,000 people in Europe'®. Currently, hip replacement surgery is
widely performed worldwide. It is estimated that annually, about 170,000 people
in the USA and 300,000 globally undergo this surgery®.

Since the 1960s, the design of acetabular and femoral components of the hip
prosthesis, friction interfaces, their sizes, and their fixation to the bone have
improved, typically lasting 15 to 20 years. Technological advancements have
enhanced the performance and longevity of artificial joints. Undoubtedly, the
most critical factor determining the prognosis of arthroplasty is its initial
placement post-surgery!®. Knee replacement is performed for various reasons,
the most common being severe osteoarthritis, which accounts for 70% of cases.
Osteoarthritis is the most common disease of the movable and axial joints in the
body. The hip and knee joints are more commonly affected, especially in older
ages. The exact causes of osteoarthritis are not well understood, but factors such
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disease, osteonecrosis of the femoral head, lupus,
ankylosing spondylitis, and rheumatoid arthritis. In
fact, total hip replacement is the ultimate treatment
for advanced hip osteoarthritis. This surgery is also
one of the elective treatments for femoral neck
fractures in elderly patients who are functionally
active and have good bone quality®. It should
always be noted that surgery is just one of the
therapeutic measures to improve joint function.
Many factors can influence the prognosis of joint
function after surgery, reduce the length of hospital
stay, postoperative complications, and patient
satisfaction after the operation. Previous studies
have shown that age, preoperative function,
underlying diseases, obesity, pathogenetic factors,
postoperative pain, and psychological factors are
among these factors”®. Moreover, one of the
crucial factors in the patient's quality of life is their
participation in the treatment program and their
cooperation in therapeutic measures®. Given the
increased life expectancy, improved hygiene, and
healthcare services, the prevalence of obesity and
osteoarthritis has consequently increased, leading to
a rise in joint replacement surgeries.

Ellings et al. in 2014 conducted a systematic review
to examine the factors affecting patient recovery
after hip replacement surgery. Fourteen research
articles were included in this study, encompassing a
total of 199,410 patients. Two studies examined the
improvement of physical function in patients, and
twelve studies examined the length of hospital stay.
The review results indicated that increased hospital
stay was associated with the following factors:
patients with higher scores in anesthesia
assessments per the American Society of
Anesthesiologists (ASA) (OR 3.34 to 6.22, +0.20
days), a higher number of comorbidities (RR 1.10,
+0.59 to 1.61 days), the presence of cardiovascular
disease (RR 1.59, +0.26 days), and patients with
pulmonary complications (RR 1.30, +0.34 days).
Abbas et al. in 2011 conducted a retrospective
analytical cross-sectional study in Pakistan to
examine the factors affecting the length of hospital
stay after hip replacement surgery. This study
included 199 patients who had undergone elective
unilateral hip replacement surgery between 2000
and 2010. Demographic and clinical data of the
patients, including age, gender, body mass index
(BMI), surgical complications, surgical factors (such
as surgical method, type of prosthesis used, type of
cement, and surgery time), anesthesia-related
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factors (type of anesthesia), and length of hospital
stay were examined. Sixty-four percent of patients
stayed in the hospital for more than 12 days, 28%
for three weeks, and 8% for more than three weeks.
The average hospital stay for women was longer
than for men (11.5 days versus 9 days, p=0.009).
Additionally, the average hospital stay for patients
aged 65 years or younger showed a significant
difference (13 days versus 9 days, p<0.001). The
hospital stay for patients with ASA grades 3 or 4 was
longer than those with ASA grades 1 or 2 (68%
versus 25%, p<0.001). The study revealed that
factors affecting the length of hospital stay included
age over 65 years, female gender, and ASA grade 3
or 419,

Foote et al. in 2009 conducted a descriptive-
analytical study in England to examine the factors
affecting the length of hospital stay after hip
replacement surgery. They included 675 patients in
the study. The average hospital stay was eight days.
Most patients (81.5%) stayed in the hospital for two
weeks, 13.6% for two to four weeks, and 4.9% for
more than four weeks. Age over 70 years, ASA
grades 3 and 4, longer surgery duration, and longer
incision length were associated with hospital stays
longer than two weeks?),

Dall et al. in 2009 conducted an analytical cross-
sectional study in England. They included 2,302
patients who had undergone knee replacement
surgery over nine years. The average hospital stay
was 8.1 days. After adjusting for factors, it was
found that younger age, male gender, better
preoperative combined Harris hip score, better
preoperative activity level, and better health status
were associated with shorter hospital stays*3.

Tien et al. in 2008 conducted a retrospective cross-
sectional study in Taiwan to examine the factors
affecting the discharge of patients who had
undergone hip replacement surgery. They reviewed
37,918 records from 1996 to 2004. The study results
indicated that age under 65 years, absence of
osteoarthritis, rheumatoid arthritis, avascular
necrosis, and the absence of any severe primary
disease were associated with shorter hospital stays
and earlier discharge™.

Lin et al. in 2004 conducted an analytical cross-
sectional study in the USA to examine the factors
affecting recovery and rehabilitation after knee or
hip replacement surgery. They included 808 patients
who had undergone hip or knee replacement
surgery from 2000 to 2001. The study examined the
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relationship between patient record information,
including age, gender, marital status, race, surgical
indication, BMI, comorbidities, and length of
hospital stay. A higher number of comorbidities,
being unmarried, black race, older age, and male
gender were associated with longer hospital
stays™®),

The present study investigates the factors affecting
the long-term hospital stay of patients after hip
replacement surgery at Imam Khomeini Hospital of
Urmia University of Medical Sciences.

Methodology

The present study is a retrospective cross-sectional
analytical study examining the factors influencing
the long-term hospital stay of patients after total hip
replacement surgery at Imam Khomeini Hospital,
Urmia University of Medical Sciences, Iran. The
medical records of patients who underwent hip
replacement surgery from October 2017 to April
2019 were reviewed. Patients who had undergone
revision hip replacement surgery or bilateral hip
replacement were excluded from the study.
Demographic and clinical information of the
patients, including age, gender, comorbidities, and
anesthesia-related factors, were recorded in a
checklist.

In the descriptive statistics section, quantitative
variables were presented as "mean % standard
deviation," and qualitative variables were presented
as frequency percentages in suitable tables and
charts. In the inferential statistics section,
appropriate tests, including the Chi-square test,
Fisher's exact test, and independent t-test, were
used for statistical analysis in line with the study
objectives. The significance level (p) was considered
0.05 in all tests.

In the present study, a total of 100 patients were
examined, with an average age of 56.37 + 14.79
years. Among the entire study population, 42
patients (42%) were female and 58 patients (58%)
were male. The average length of hospital stay was
5.91 + 1.8 days.

To investigate the relationship between age and
length of hospital stay, Pearson's correlation
coefficient was used, and the results showed no
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Figure 1. Age Distribution of the Study Population

Table 1: Comparison of Average Length of Stay
Between Genders

+ -
Gender Average Leng'th.of Stay * Standard p
Deviation (days) value
Men 593+1.74
0.89
Women 5.88+1.91

Table 2: Comparison of Average Length of

Hospital Stay in Patients With and Without
Underlying Conditions

Underlying Average Length of Stay + p-
Condition Standard Deviation (days) | value
Yes 5.93+1.66
0.90
No 5.88 £1.93

significant relationship between age and the length
of hospital stay (p=0.62). Figure 1 illustrates the age
distribution within the study population. Table 1
shows the average length of hospital stay for
patients by gender. The average length of stay for
men was 5.93 + 1.74 days, and for women, it was
5.88 + 1.91 days. According to the statistical test
results, there was no significant difference between
the two genders in this regard (p=0.89).

In the entire study population, 12 individuals (12%)
had a history of diabetes, 34 individuals (34%) had a
history of high blood pressure, 6 individuals (6%) had
a history of heart disease, and 1 individual (1%)
had a history of respiratory disease (Table 3).
Although the average length of stay was longer for
individuals with high blood pressure, diabetes, and a
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Table 3: Comparison of Average Length of

Hospital Stay in Patients with Various Underlying

Conditions
Average
Underlying Condition Length of Stay P-
o * Standard value
Condition Status L.
Deviation
(days)
High Yes 6.17+1.76
Blood 0.28
Pressure No 5.77+1.82
Yes 6.51+2.31
Diabetes 0.23
No 5.82+1.73
Heart Yes 6.16 +1.32
Disease 0.72
History No 5.89+1.84

Table 4: Comparison of the Average Hospital Stay

Duration Based on Anesthesia Type (Spinal or
General) and Blood Transfusion

Average
Anesthesia Type and Need Duration * p-
for Blood Transfusion Standard value
Deviation
; Spinal 6.22+2.07
Anesthesia 0.24
Type General 5.76+1.67
B Yes 6.6312.36
Iood. 0.03
Transfusion No 557+1.57
Table 5: Comparison of the Average Length of
Hospital Stay by Type of Surgery
Type of Average Length of Stay p-
Surgery Standard Deviation value
Electi 5.79+1.66
ective 016
Emergency 6.48+2.38

history of heart disease, these differences were not
statistically significant (p>0.05).

According to the information in Table 2, although
the average duration of stay was longer for
individuals with underlying conditions, this
difference was not statistically significant (p=0.90).
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Among the study population, 31 patients (31%) had
spinal anesthesia, while 69 patients (69%) received
general anesthesia. Additionally, 22 patients (22%)
required blood transfusions during surgery. As
shown in Table 4, there was no statistically
significant difference in the average duration of stay
between the spinal anesthesia and general
anesthesia groups (p=0.24). However, for patients
who received blood transfusions during surgery, the
duration of stay was significantly longer (p=0.03).
The average duration of surgery for all patients was
2.76 £+ 0.36 hours. To examine the relationship
between the duration of surgery and the length of
hospital stay, Pearson correlation test was used, and
no significant correlation was found between these
two parameters (p = 0.43). Among the studied
population, 82 patients (82%) underwent elective
surgery and 18 patients (18%) had emergency
surgery. According to Table 5, the average length of
stay for those who had emergency surgery was
longer, but this difference was not statistically
significant (p = 0.16).

Total hip replacement is one of the most successful
and cost-effective interventions in healthcare. Many
researchers have reported the long-term, highly
favorable outcomes of this procedure in terms of
improving quality of life, reducing pain, and
increasing the functional capacity of patients with
debilitating hip joint diseases*®!®), Over the past two
decades, the average length of hospital stay after
total hip replacement surgery has significantly
decreased from an average of three weeks to an
average of four days*®?%. This study was designed
and conducted to identify factors affecting long-
term patient recovery after total hip replacement at
a specific center, with the average hospital stay for
the patients in the study being 5.91 days. Moreover,
there was no significant relationship between
patient age or gender and the length of hospital stay
following hip replacement surgery. In the study by
Abbas et al. in Pakistan conducted in 2011, the
average hospital stay was 11.8 days, which was
considerably higher compared to the current
study*Y). Additionally, contrary to the findings of this
study, there was a significant difference in hospital
stay duration between patients older than 65 years
and women compared to other patients. In Foote et
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al.'s study in the UK in 2009, the average hospital
stay was 11.4 days, and women and older individuals
experienced longer hospital stays™?. These results
also differ from those of the current study. The
differences in study results may be due to the timing
of the studies. The studies mentioned were
conducted in earlier years, and advancements in
surgical techniques, anesthesia, tools, and facilities
could all contribute to differences in study
outcomes. For example, a 2019 study by Grosso et
al. in the USA showed that the length of hospital
stay had decreased in the years 2014 to 2016
compared to 2006 to 20092,

This study also found that the type of surgery
(emergency or elective), duration of surgery, and
type of anesthesia (general or spinal) did not
significantly affect the length of hospital stay. In
Foote et al.'s study, contrary to the current findings,
surgeries lasting over 140 minutes significantly
increased the hospital stay duration*?. Similarly, in
Abbas et al.'s study, there was no significant
difference in hospital stay between patients with
different surgery durations®¥. The variations in
study results might be due to differences in how
surgery duration was categorized. In the present
study, the average surgery duration for all patients
was over 2.5 hours, whereas in Foote et al.'s study,
patients were divided into groups with surgery
durations of less than 140 minutes and more than
140 minutes™. On the other hand, Abbas et al.'s
study categorized patients into three groups based
on surgery duration: less than three hours, three to
five hours, and more than five hours?.

In this study, there was no significant difference in
hospital stay duration between patients with
underlying  conditions and those without.
Additionally, patients with various conditions such
as diabetes and hypertension did not show
significant  differences compared to others.
However, in Grosso et al.'s study, patients with a
history of underlying conditions had significantly
shorter hospital stays®?.

This study also revealed that patients who received
blood transfusions had a significantly longer hospital
stay compared to those who did not receive
transfusions. Consistent with the current study's
results, a cohort study in the United States involving
2,087,423 patients found that blood transfusions
were associated with longer hospital stays after total
hip replacement surgery®?,

——
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Conclusion

The results of this study indicated that blood
transfusions are associated with an increased length
of hospital stay. There was no significant correlation
between the length of hospital stay and factors such
as gender, age, history of underlying conditions, type
of anesthesia, type of surgery, or duration of surgery.
It is recommended to conduct studies with larger
sample sizes and a variety of study types, such as
cohort studies, to better assess the factors influencing
hospital stay duration.

References:

1. Kim Y-H, Kim J-S, Park J-W, Joo J-H. Contemporary total hip
arthroplasty with and without cement in patients with
osteonecrosis of the femoral head: a concise follow-up, at
an average of seventeen years, of a previous report. J Bone
Joint Surg Am .2011;93(19):1806-10. doi:
10.2106/JBJS.).01312. PubMed PMID: 22005866.

2. Merx H, Dreinhofer K, Schrader P, Stlirmer T, Puhl W,
Gunther K, et al. International variation in hip replacement
rates. Ann  Rheum Dis. 2003;62(3):222-6. DOI:
10.1136/ard.62.3.222. PubMed PMID: 12594106; PubMed
Central PMCID: PMC1754456.

3. Zhan C, Kaczmarek R, Loyo-Berrios N, Sangl J, Bright RA.
Incidence and short-term outcomes of primary and revision
hip replacement in the United States. J Bone Joint Surg
Am.2007;89(3):526-33. DOI: 10.2106/JBJS.F.00952. PubMed
PMID: 17332101.

4. Pdunescu F, Didilescu A, Antonescu DM. Factors that may
influence the functional outcome after primary total hip
arthroplasty. Clujul Med. 2013;86(2):121. PubMed PMID:
26527932; PubMed Central PMCID:PMC4462442.

5. Bottai V, Dell'Osso G, Celli F, Bugelli G, Cazzella N, Cei E, et
al. Total hip replacement in osteoarthritis: the role of bone
metabolism and its complications. Clin. 2015;12(3):247. doi:
10.11138/ccmbm/2015.12.3.247. PubMed PMID: 26811704;
PubMed Central PMCID: PMC4708969.

6. Karachalios T, Komnos G, Koutalos A. Total hip arthroplasty:
survival and modes of failure. EFORT open rev.
2018;3(5):232-9. DOI: 10.1302/2058-5241.3.170068.
PubMed PMID: 29951261; PubMed Central PMCID:
PMC5994632.

7. Jones CA, Beaupre LA, Johnston D, Suarez-Almazor ME. Total
joint arthroplasties: current concepts of patient outcomes
after surgery. Rheum Dis Clin. 2007;33(1):71-86. DOI:
10.1016/j.rdc.2006.12.008. PubMed PMID: 17367693.

8. Vincent HK, Weng JP, Vincent KR. Effect of obesity on
inpatient  rehabilitation outcomes after total hip
arthroplasty. Obesity. 2007;15(2):522-30. DOI:
10.1038/0by.2007.551. PubMed PMID: 17299126.

Nt



Iranian Journal of Orthopaedic Surgery
Vol. 21, No. 2 (Serial No. 81), Spring 2023, p. 38-43

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Jan M-H, Hung J-Y, Lin JC-H, Wang S-F, Liu T-K, Tang P-F.
Effects of a home program on strength, walking speed, and
function after total hip replacement. Arch Phys Med Rehabil.
2004;85(12):1943-51. DOI: 10.1016/j.apmr.2004.02.011.
PubMed PMID: 15605331.

Elings J, Hoogeboom T, Van Der Sluis G, van Meeteren N.
What preoperative patient-related factors predict inpatient
recovery of physical functioning and length of stay after
total hip arthroplasty? A systematic review. Clin Rehabil.
2015;29(5):477-92. DOI: 10.1177/0269215514545349.
PubMed PMID: 25320123.

Abbas K, Umer M, Qadir |, Zaheer J, ur Rashid H. Predictors
of length of hospital stay after total hip replacement. J
Orthop Surg. 2011;19(3):284-7. DOI:
10.1177/230949901101900304. . PubMed PMID: 22184155.
Foote J, Panchoo K, Blair P, Bannister G. Length of stay
following primary total hip replacement. Ann R Coll Surg
Engl. 2009;91(6):500-4. doi: 10.1308/003588409X432356.
PubMed PMID: 19558767; PubMed Central PMCID:
PMC2966203.

Dall G, Ohly N, Ballantyne J, Brenkel I. The influence of pre-
operative factors on the length of in-patient stay following
primary total hip replacement for osteoarthritis: a
multivariate analysis of 2302 patients. J Bone Surg.
2009;91(4):434-40. DOI: 10.1302/0301-620X.91B4.21505.
PubMed PMID: 19336800.

Tien W-C, Kao H-Y, Tu Y-K, Chiu H-C, Lee K-T, Shi H-Y. A
population-based study of prevalence and hospital charges
in total hip and knee replacement Int. Int
Orthop.2009;33(4):949-54. doi: 10.1007/s00264-008-0612-
1. PubMed PMID: 18612638; PubMed Central PMCID:
PM(C2898996.

Lin JJ, Kaplan RJ. Multivariate analysis of the factors affecting
duration of acute inpatient rehabilitation after hip and knee
arthroplasty. Am J Phys Med Rehabil. 2004;83(5):344-52.
DOI: 10.1097/01.phm.0000124446.59395.16. PubMed
PMID: 15100623.

Berry DJ, Harmsen WS, Cabanela ME, Morrey BF. Twenty-
five-year survivorship of two thousand consecutive primary
Charnley total hip replacements: factors affecting
survivorship of acetabular and femoral components. J Bone
Joint Surg Am. 2002;84(2):171-7. DOI: 10.2106/00004623-
200202000-00002. PubMed PMID: 11861721.

Séderman P, Malchau H, Herberts P. Outcome after total hip
arthroplasty: Part I. General health evaluation in relation to
definition of failure in the Swedish National Total Hip
Arthroplasty register. Acta Orthop Scand. 2000;71(4):354-9.
DOIl:  10.1080/000164700317393330. PubMed PMID:
11028882.

Séderman P, Malchau H, Herberts P, Zigner R, Regnér H,
Garellick G. Outcome after total hip arthroplasty: Part Il
Disease-specific follow-up and the Swedish National Total
Hip  Arthroplasty  Register. Acta  Orthop  Scand.
2001;72(2):113-9. DOI:  10.1080/000164701317323345.
PubMed PMID: 11372940.

Epstein AM, Read JL, Hoefer M. The relation of body weight
to length of stay and charges for hospital services for
patients undergoing elective surgery: a study of two
procedures. Am J Public Health. 1987;77(8):993-7. DOI:
10.2105/ajph.77.8.993. PubMed PMID: 3605481; PubMed
Central PMCID: PMC1647238.

(
{

43

Factors Influencing Hospital Stay Duration After Total Hip ...

20.

21.

22.

Ogonda L, Wilson R, Archbold P, Lawlor M, Humphreys P,
O'Brien S, et al. A minimal-incision technique in total hip
arthroplasty does not improve early postoperative
outcomes: a prospective, randomized, controlled trial. J
Bone Joint Surg Am.  2005;87(4):701-10. DOI:
10.2106/JBJS.D.02645. PubMed PMID: 15805196.

Grosso MJ, Neuwirth AL, Boddapati V, Shah RP, Cooper HJ,
Geller JA. Decreasing length of hospital stay and
postoperative complications after primary total hip

arthroplasty: a decade analysis from 2006 to 2016. J
Arthroplasty. 2019;34(3):422-5. DOI:
10.1016/j.arth.2018.11.005. PubMed PMID: 30503306.
Saleh A, Small T, Pillai ALPC, Schiltz NK, Klika AK, Barsoum
WK. Allogenic blood transfusion following total hip
arthroplasty: results from the nationwide inpatient sample,
2000 to 2009. J Bone Surg. 2014;96(18):e155. doi:
10.2106/JBJS.M.00825. PubMed PMID: 25232085; PubMed
Central PMCID: PMC4159964.

e



