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Abstract

Preoperative arthroplasty classes decrease complications and readmissions, 
however, in-person classes are inconvenient for elderly patients with mobility 
limitations. This retrospective review included 232 patients (305 joints) with 
in-person preoperative educational classes (IPC) and 155 patients (192 joints) 
with telephone preoperative educational classes (TC). Compared to IPC, 
TC patients had a shorter length of stay (P<.009), but a greater percentage 
made at least one postoperative clinic call (22.8% vs 40%; P<.001). No dif-
ferences were noted in complications, but emergency room visits significantly 
decreased for total knee TC patients (P=.039). The increase in clinic calls 
may be addressed through focused changes to the preoperative telephone 
dialogue, providing a safe and efficient alternative to IPCs. 
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Abbreviations
 
GMH = Global Mental Health
GPH = Global Physical Health
HOOS JR = Hip Disability and Osteoarthritis Outcome Score Joint Replacement 
IPC = in-person preoperative educational class
KOOS JR = Knee Injury and Osteoarthritis Outcome Score Joint Replacement
PA = physician assistant
PROMIS = Patient-Reported Outcomes Measurement Information System
TC = telephone class
THA = total hip arthroplasty 
TKA= total knee arthroplasty
UKA = unicompartmental knee arthroplasty

Introduction

Attending a surgical education class prior to undergoing joint 
arthroplasty has been shown to reduce length of stay,1-4 lower 
readmission rates,1,5 and increase functional activity1,6 compared 
to patients not attending a class. These benefits extend to patient 
outcomes, with previous research reporting decreased patient 
anxiety3,7,8 and improved patient satisfaction.4,8 The advantages 
of the surgical education class are closely tied to the timing 
and delivery of content. Optimally, the class should empower 
patients to take an active role in perioperative care, create re-
alistic expectations regarding surgical outcomes, and a better 
understanding of discharge requirements.9 

Despite the clear advantages of preoperative educational classes, 
barriers to access include travel requirements and limited func-
tional mobility for patients requiring arthroplasty. Telehealth 
platforms have been previously evaluated to increase acces-
sibility and preserve the benefits of preoperative educational 
classes.10-21 Conducting preoperative classes via telehealth has 
been shown to be beneficial in rural or lower resource settings 
to reduce travel time and costs,22 but they require technical 
support and adjustments to clinical operations. Individual 
telehealth educational services are not necessarily practical, 
and group telehealth services are not widely performed due to 
issues regarding medical privacy, especially at high volume 
arthroplasty institutions. Furthermore, while preoperative pa-
tient education classes via telehealth may have many benefits, 
they can represent a barrier for elderly patients who may be 
less proficient with technology.23 

In an effort to provide the benefits of telehealth without the 
technical aspects, the current study site implemented a short, 
15- to 30-minute preoperative educational telephone call (TC) 
to replace a 2-hour, in-person preoperative educational class 
(IPC). Replacing the IPC with an abbreviated TC discussion 
was hypothesized to potentially decrease patient education and 
preparation which would result in inadequate wound care, poor 
understanding of home exercises or increase postoperative pa-
tient utilization of emergency or urgent access health services. 
It was also hypothesized that poor preoperative education and 
preparation could negatively influence postoperative patient 
reported outcomes. Therefore, the purpose of this study was to 
compare patient reported outcomes, postoperative complica-
tions, and postoperative clinic phone call incidences, between 
patients attending a preoperative IPC or receiving a preoperative 
TC prior to elective joint arthroplasty.

Materials and Methods

These data were prospectively collected as part of an on-going 
joint registry at the current study site, including total hip ar-
throplasty (THA), total knee arthroplasty (TKA) and unicom-
partmental knee arthroplasty (UKA), performed by a single, 
fellowship trained arthroplasty surgeon. The study compared 
2 consecutive cohorts of 232 joint arthroplasties following a 
preoperative IPC (September 2019 to March 2020) and 155 
joint arthroplasties following a preoperative TC (May 2020 to 
October 2020).
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Prior to March 2020, all preoperative visits were conducted 
in-person. A typical class was held 1 week prior to surgery, 
with approximately 4 to 8 patients per class. Each patient was 
encouraged to bring a family member or alternative postopera-
tive caregiver to the class, to ensure both the patient and the 
postoperative caretaker would be informed of preoperative, 
surgical and postoperative protocols, and recovery expecta-
tions. All IPC were conducted by the same nurse who provided 
scripted information for surgical preparation, including visual 
demonstration of preoperative self-cleaning procedures as well 
as instructions for postoperative wound care. Additionally, visual 
aids were used to demonstrate postoperative wound care. A 
member of the physical therapy team would review postopera-
tive expectations, exercises, and the functional criteria required 
to achieve safe discharge. The physical therapist was also 
responsible for educating patients on home exercises and safe 
execution of activities required for daily living. Patients were 
given ample time to ask questions and information competency 
was evaluated through summary conversations. Following the 
group educational class, each patient was individually counseled 
by the physician assistant (PA), during which time unanswered 
questions could be addressed. The patient then completed other 
preoperative surgical requirements, such as cardiologist and/or 
anesthesiologist evaluation, if indicated.

Beginning in May 2020, preoperative IPC was converted to a 
TC. Patients were individually called by a PA specializing in 
joint arthroplasty service. This PA is distinctly separate than 
the clinical nurse who performed the IPC education. However, 
the information given was the same as the clinical nurse as this 
instruction was fairly scripted due to the narrow focus of the 
surgeries being performed. Aside from potential differences in 
personality or speaking style, the information given was identi-
cal. Phone calls were performed by the PA 3 to 7 days prior to 
surgery. Due to the caseload (approximately 15 surgeries per 
week) and the requirement for individual TC instruction, the 
time in which the PA could engage with the patient was limited 
and typically resulted in about 15 to 30 minutes of verbal in-
struction. A caretaker or family member was not required to be 
present on the call. The primary focus of the call was to discuss 
the same perioperative issues addressed in the IPC. Without the 
benefit of visual aids of the IPC, the TC focused on preopera-
tive preparation and early postoperative expectations similar 
to the IPC. Patients were given an opportunity to ask questions 
before the call ended. All educational visual materials were 
provided to the patient on the day of surgery following arrival 
to the surgical admission center. One of several experienced 
surgical admission center nurses was present to review the 
written material and answer specific questions prior to surgery. 
The written material reviewed was the same material normally 
presented during the IPC. 

As part of the standard of care, all patients completed either the 
knee injury and osteoarthritis outcome score joint replacement 
survey (KOOS JR)24 or the hip disability and osteoarthritis 

outcome score joint replacement survey (HOOS JR)25 both 
preoperatively then again at 6-weeks following surgery. All 
patients also completed the patient-reported outcomes measure-
ment information system (PROMIS) survey which includes 
the Global Physical Health (GPH) and Global Mental Health 
(GMH)26 modules both preoperatively then again at 6-weeks 
following surgery. The KOOS, JR contains 7 items from original 
KOOS survey, coded from 0 to 4 (range 0-28), and then converted 
to an interval score (range 0 to 100), where 0 represents total 
knee disability and 100 represents perfect knee health.24 The 
HOOS, JR contains 6 items from the original HOOS survey, 
coded from 0 to 4 (range 0-24) and then converted to an interval 
score (range 0 to 100), where 0 represents total hip disability 
and 100 represents perfect hip health.25 The GPH and GMH 
scores are based on 4 items, each using 5-category response 
scales, and can be converted to a T-Score metric allowing for 
comparisons to a general (normative) population to provide 
summary of health and mental status, respectively.26 Other 
data collected included the number of and reason for patient 
telephone calls made to the orthopedic clinic or primary care 
physician within 6-weeks following surgery. Reasons for calls 
were grouped as follows: (1) Medical – unrelated to surgery; 
(2) Medical – related to surgery; (3) Medication – not including 
refill requests; (4) Wound Concerns – potential infection; (5) 
Wound Closure Concern – related to the wound covering coming 
off or reaction; (6) Administrative – including return to work 
letter requests; and (7) Physical Therapy questions. Requests 
for medication refills within 6 weeks were not included in the 
total calls, as these are considered standard requirements for 
patient care. Additionally, 90-day emergency room visits, which 
were defined as a patient returning to be seen in the emergency 
room but not admitted, and 90-day readmissions, which were 
defined as readmissions to the hospital for at least 1 night for 
any reason were reported in this study. Patients who presented 
to the emergency room and subsequently re-admitted were 
recorded as readmissions only.

Descriptive statistics, including means, standard deviations, 
and frequencies, were created for patient demographics for 
each joint by IPC or TC. Chi-square tests were performed to 
compare total calls and total emergency room visits between 
IPC and TC recipients. Joint specific independent t-tests and 
chi-square tests were also performed to determine differences 
between IPC and TC recipients. All statistical analyses were 
completed with SPSS software version 25 (IBM Corp, Armonk, 
NY) with a significance level of P<.05.

Results

Patient demographics and patient reported outcomes between 
in-person and telephone classes are presented in Table 1. There 
were no differences regarding demographics for patients un-
dergoing THA. For patients undergoing UKA, the TC group 
was significantly younger than the IPC group (P=.021). For 
patients undergoing TKA, TC patients had lower body mass 
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index (P=.006), were more commonly male (P=.049) and 
had higher preoperative KOOS JR (P=.042) and GPH scores 
(P=.032) than IPC patients. For TC recipients undergoing 
unilateral arthroplasties, the number of patients discharged on 
the day of surgery increased for THA (P=.006), TKA (P<.001) 
and UKA (P=.008). For bilateral arthroplasties, no significant 
increase in outpatient discharge was noted. 

Overall, the proportion of patients making at least 1 postopera-
tive clinic telephone call was 40% for TC compared to 22.8% 
with IPC recipients (P<.001). The categorical representation 
of the reason for the calls is presented in Table 2. By joint, 

the proportion of patients calling the clinic increased signifi-
cantly following TC implementation for THA (24.7% to 47.5%, 
P=.003) and UKA (14.9% to 33.3%, P=.039) patients. Phone 
calls following TKA also increased, (25.0% to 36.8%, P=.088) 
however, the difference was not statistically significant. The 
proportion of all patients seeking treatment at the emergency 
room decreased from 9.5% in IPC to 3.2% (P=.013) for TC 
patients (Table 1). This was driven by the significant decrease 
in emergency room visits for TKA patients (16.3% to 5.4%, 
P=.039). There were no significant differences in hospital 
readmissions or early postoperative complications (Table 1).

Table 1. Comparison of Patient Demographics, Patient Reported Outcome Scores, Length of Stay, Postoperative Phone Calls, Readmissions 
and Major Complications for Each Arthroplasty Procedure Performed at the Straub Medical Center Between September 2019 – October 
2020 Between Patients Receiving In-Person Preoperative Classes (IPC) and Telephone Calls Only (TC) – Mean (SD)/freq (%).

Total Hip Arthroplasty Total Knee Arthroplasty Unicompartmental Knee

IPC TC P-value IPC TC P-value IPC TC P-value

Number of Patients 93 59 92 57 47 39
Number of Joints 119 70 131 77 55 45
Age 66.0 (9.3) 66.9 (10.2) .590 69.3 (9.1) 70.0 (7.8) .599 72.2 (8.9) 67.6 (9.2) .021
BMI (kg/m2) 27.6 (5.8) 27.1 (6.1) .613 30.5 (5.1) 28.1 (4.8) .006 28.8 (4.8) 29.7 (4.8) .411
Males 47 (50.5%) 25 (42.4%) .207 44 (47.8%) 36 (63.2%) .049 21 (44.7%) 21 (53.8%) .265
K/HOOS JR 47.8 (15.1) 45.5 (19.2) .416 44.1 (14.5) 48.8 (11.7) .042 46.4 (11.2) 45.2 (18.0) .704
GPH 39.0 (6.2) 39.2 (7.2) .825 39.4 (5.8) 41.5 (5.7) .032 38.6 (6.2) 40.6 (5.7) .124
GMH 45.4 (8.7) 47.9 (10.6) .124 48.8 (8.9) 50.3 (7.8) .308 47.4 (7.8) 48.8 (8.5) .428
Length of Stay
Unilateral (SDD) 8 (11.9%) 16 (33.3%) .006 4 (7.5%) 18 (48.6%) <.001 27 (69.2%) 31 (93.9%) .008
Bilateral (OP) 14 (53.8%) 9 (81.8%) .107 29 (74.4%) 15 (75.0%) .609 7 (87.5%) 5 (83.4%) .692
90-day Calls* .003 .088 .039
None 70 (75.3%) 31 (52.5%) 69 (75.0%) 36 (63.2%) 40 (85.1%) 26 (66.7%)
One 16 (17.2%) 12 (20.3%) 19 (20.7%) 17 (29.8%) 5 (10.6%) 5 (12.8%)
>1 7 (7.5%) 16 (27.1%) 4 (4.3%) 4 (7.0%) 2 (4.3%) 8 (20.5%)
90-day ER Visits 3 (3.2%) 1 (1.7%) .495 15 (16.3%) 3 (5.4%) .039 4 (8.5%) 1 (2.6%) .244
90-day Readmissions 0 (0.0%) 0 (0.0%) -- 0 (0.0%) 1 (1.8%) .378 1 (2.1%) 0 (0.0%) .547
Periprosthetic Infection 1 (1.1%) 0 (0.0%) .612 0 (0.0%) 0 (0.0%) -- 0 (0.0%) 0 (0.0%) --
DVT 0 (0.0%) 0 (0.0%) -- 2 (2.2%) 0 (0.0%) .385 0 (0.0%) 1 (2.6%) .447
PE 0 (0.0%) 0 (0.0%) -- 0 (0.0%) 1 (1.8%) .378 0 (0.0%) 0 (0.0%) --

SD = standard deviation; freq = frequency; K/HOOS JR = KOOS JR and HOOS JR; BMI = body mass index; GPH = global physical health; GMH = global mental health; SDD = 
same day discharge; OP = discharge within 24 hours following surgery; * = P-value evaluates “None” vs “One” and “>1”; ER = emergency room; DVT = deep vein thrombosis; 
PE = pulmonary emboli
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Table 2. Reasons for Postoperative Phone Calls to Clinic or Primary Care Physician Within 6 weeks Following Each Arthroplasty Procedure for Patients Receiving In-Person 
Preoperative Classes (IPC) and Telephone Calls Only (TC) – Frequency (%)

Total Hip Total Knee Unicompartmental Knee

Call Reason IPC TC IPC TC IPC TC

Medical (Unrelated) 13 (40.6%) 16 (22.9%) 3 (10.3%) 6 (21.4%) 0 (0.0%) 5 (13.5%)
Medical (Related) 8 (25.0%) 18 (25.7%) 2 (6.9%) 6 (21.4%) 2 (20.0%) 7 (18.9%)
Medication (Not Refill) 3 (9.4%) 5 (7.1%) 5 (17.2%) 4 (14.3%) 2 (20.0%) 2 (5.4%)
Wound Concern 1 (3.1%) 18 (25.7%) 4 (13.8%) 3 (10.7%) 1 (10.0%) 8 (21.6%)
Wound Care Question 1 (3.1%) 2 (2.9%) 4 (13.8%) 1 (3.6%) 0 (0.0%) 6 (16.2%)
Administrative 6 (18.8%) 8 (11.4%) 10 (34.5%) 7 (25.0%) 5 (50.0%) 6 (16.2%)
Physical Therapy 0 (0.0%) 3 (4.3%) 1 (3.4%) 1 (3.6%) 0 (0.0%) 3 (8.1%)
Total Calls 32 70 29 28 10 37

Discussion

The primary objective of this study was to evaluate the impact 
on patient safety and clinical operations following elective joint 
arthroplasty after transitioning from a required preoperative IPC 
to individual telephone instruction. The most important findings 
of this study were that 6.3% fewer TC patients sought treatment 
at the emergency room and there were no significant differences 
regarding major postoperative complications found between 
the two groups. Only 1 patient in the THA IPC group suffered 
a periprosthetic infection (P=.612), there were no other infec-
tion recorded. Two patients in the TKA IPC group developed 
a deep vein thrombosis (DVT) compared to none in the TC 
group (P=.385) with only one DVT occurring in the UKA TC 
group (P=.447). Only 1 patient in the TKA TC group suffered 
a pulmonary embolus (P=.378). No other major or significant 
complications occurred during this period. The current study 
did not result in any other major complications such as death, 
stroke, myocardial infarction, significant bleeding issues or 
other serious systemic complications. However, complications 
following such routine, standardized procedures performed at 
the current study site are rare27-37 making statistical comparisons 
difficult. Additionally, length of stay decreased for unilateral 
patients and was unchanged for bilateral patients. The transition 
away from preoperative classes unfortunately occurred amid 
the pandemic; therefore, fears regarding corona virus exposure 
could have dissuaded patients from seeking additional in person 
treatment, which may constitute a limitation on the findings of 
this study. The increased call volume in the TC group, may have 
led to general medical concerns being adequately addressed by 
healthcare providers, thereby averting unnecessary emergency 
room visits. Another reason for increased call volume in the 
TC group may be due to inadequate preoperative education 
and preparation leading to more postoperative questions or 
concerns. Patients receiving IPC education spent significantly 
greater time discussing perioperative care issues with multiple 
clinical staff and furthermore, were encouraged to involve a 
family member who would assist with postoperative care. The 
additional education and assistance of educated caregivers or 

family members may have contributed to overall better prepa-
ration and decreased anxiety or misunderstandings following 
surgery. TC recipients did not have the benefit of involving 
family members and thus all information had to be understood 
and retained by the individual patient. Nevertheless, these results 
demonstrate that removal of the IPC did not result in increased 
postoperative complications. Based on these results, a 15-30 
minute individualized TC to review preoperative instructions 
and expectations can be used effectively as a substitute for the 
time consuming (2-4 hour) IPC. 

While the TC addressed post-arthroplasty safety procedures, over 
the course of 6 weeks, the calls increased from 71 (IPC) to 135 
(TC), corresponding to an additional 11 (2%) calls per week.   
While several reasons were noted for the additional call volume, 
a significant increase from 6 (IPC) to 29 (TC) calls regarding 
wound concerns was noted following TC implementation. As 
discussed in the previous paragraph, there are likely several 
reasons for the increased call volume noted in the TC group, 
the most significant of which may be the lack of an educated 
family member or caretaker. The lack of multiple educated 
family members or caretakers decreases social support and 
likely increases anxiety and concerns regarding postoperative 
wound care and expectations, however, this did not result in 
increased wound complications or infections between groups 
(Table 1). There was also an increase in surgery-related medical 
questions among the TC group, primarily concerning postop-
erative symptoms such as pain, nausea and/or constipation. 
The need for preoperative emphasis and education regarding 
these common issues is supported by previous research.6-8,39,40 
The magnitude of information on these subjects, however, is 
difficult to fully discuss during the TC and likely contributes 
to the increased questions following surgery. This highlights 
the need for visual aids9,14 or additional instructional media 
perhaps accessible through electronic patient portals, and/or 
the inclusion of a family member or caretaker during the call 
to decrease confusion, misunderstanding or increase retention 
regarding postoperative instructions and expectations. 
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The TC changes necessary to preemptively address wound and 
medical questions, however, will also add further burden to the 
single PA responsible for carrying out these individual calls. 
The high surgical volume of the current study site, which aver-
ages 15 cases each week, resulted in 7.5 hours spent providing 
preoperative counseling. Prior to the transition, the 2 hours of 
group counseling provided by a nurse and physical therapist 
was followed by approximately 10-15 minutes with a PA to 
discuss specific concerns. The 4.5 hours of total time saved each 
week (5 hours saved for PA) could be a significant limitation if 
implementing a preoperative TC is being considered as standard 
of care. However, with virtual meeting capabilities increasing, 
future research should evaluate the feasibility and effective-
ness of group TC via a teleconference platform to increase the 
number of patients per session while allowing questions to be 
asked anonymously.38 

The results of this study should be viewed in light of its limi-
tations. First, the current study site has significant experience 
(>10 years) delivering multi-disciplinary coordinated patient 
care related to hip and knee arthroplasty. As such, significant 
resources such as trained and specialized PAs, preoperative 
clinical nurses and physical therapists are available to provide 
IPC or TC instruction. These resources may not be available 
in all settings, therefore, results may not be generalizable. Ad-
ditionally, a selection bias, favoring the TC recipients, may be 
present as pandemic-related fears may have selected out older 
and unhealthier patients from choosing to undergo surgery 
during this time. These same fears may have also contributed 
to the decreased emergency room visits following surgery as 
patients may have feared in person exposure to medical facili-
ties during the pandemic. Furthermore, while an experienced 
PA performed all TC consultations and instructions, the discus-
sions with patients were subject to the variability of interac-
tions between different patients and could not be scripted or 
prerecorded. Therefore, patients may have had slightly different 
aspects of perioperative care discussed based on the individual 
questions asked. This may have introduced variability in the 
actual content of TC discussions between patients that could 
have introduced inconsistencies.  Finally, only 6-week fol-
low up KOOS JR, HOOS JR, GPH and GMH scores were 
reviewed, therefore, longer term clinical impact cannot be 
inferred. A strength of this study, however, is that 155 joint 
arthroplasties could be reviewed within a short period due to 
the high-volume nature of the current study site; furthermore, 
follow up for the time period reviewed was complete. This 
time period is critical, as it covers the resumption of elective 
surgery during the COVID-19 pandemic.  Another important 
strength of this study is that all patients reviewed here received 
identical surgical care with a very mature and stable surgical 
protocol.  The only difference in treatment of these 2 groups 
was the way preoperative education was delivered due to the 
pandemic. All other surgical variables and/or techniques applied 
were identical and consistent. Therefore, the current study was 
able to analyze the clinical impact of a single significant change 

to clinical practice forced to occur as a result of a drastically 
changed clinical environment (pandemic).

Conclusion

A condensed preoperative preparatory TC appears to provide 
sufficient educational preparation for patients about to undergo 
elective joint arthroplasty as demonstrated by the low incidence 
of postoperative complications, readmissions and decreased 
emergency room visits. However, a significant increase in 
postoperative clinic call volume was experienced, specifically 
related to questions regarding the surgical wound or related 
medical concerns. With greater education focused on the most 
common concerns identified here during the preoperative 
preparatory TC, the postoperative increase in call volume 
could be significantly decreased. This study has demonstrated 
that the labor-intensive IPC is not necessary to maintain high 
outpatient discharge rates and low postoperative complica-
tions following joint arthroplasty. However, individualized TC 
education is inefficient, and for practices with high volume and 
limited resources, individual preoperative TC preparation for 
joint arthroplasty surgery may not be sustainable and perhaps 
should be limited for use during unusual circumstances such 
as pandemic responses.

Conflict of Interest

None of the authors identify a conflict of interest.

Authors’ Affiliations:
- John A Burns School of Medicine, University of Hawai‘i Honolulu, HI (MKA)
- Straub Medical Center: Bone and Joint Center, Honolulu, HI (DRYL, KKW, STN, 
SNA, CKN)
- Department of Surgery, John A Burns School of Medicine, University of Hawai‘i 
Honolulu, HI (SNA, CKN)

Corresponding Author:
Dylan Lawton BS; Straub Medical Center: Bone and Joint Center,
888 South King Street, Honolulu, HI, 96818; Email: dlawton2016@gmail.com

References
1.	 Moulton LS, Evans PA, Starks I and Smith T. Pre-operative education prior to elective hip 

arthroplasty surgery improves postoperative outcome. Int Orthop 39(8):1483-1486, 2015. doi: 
10.1007/s00264-015-2754-2

2.	 Jones S, Alnaib M, Kokkinakis M, Wilkinson M, St Clair Gibson A and Kader D. Pre-operative 
patient education reduces length of stay after knee joint arthroplasty. Ann R Coll Surg Engl 
93(1):71-75, 2011. doi:10.1308/003588410X12771863936765

3. 	 Yeh ML, Chen HH and Liu PH. Effects of multimedia with printed nursing guide in education on 
self-efficacy and functional activity and hospitalization in patients with hip replacement. Patient 
Educ Couns 57(2):217-224, 2005. doi:10.1016/j.pec.2004.06.003

4.	 McGregor AH, Rylands H, Owen A, Dore CJ and Hughes SP. Does preoperative hip rehabili-
tation advice improve recovery and patient satisfaction? J Arthroplasty 19(4):464-468, 2004. 
doi:10.1016/j.arth.2003.12.074

5.	 Edwards PK, Levine M, Cullinan K, Newbern G and Barnes CL. Avoiding readmissions-support 
systems required after discharge to continue rapid recovery? J Arthroplasty 30(4):527-530, 
2015. doi:10.1016/j.arth.2014.12.029

6.	 Abbass Reslan H, Moustafa SM, Saghieh S, Sharara ES and Badr LK. Does intervention 
improve the outcomes of patients after total knee replacement surgery? Int J Orthop Trauma 
Nurs 31:26-31, 2018. doi:10.1016/j.ijotn.2018.08.001

7.	 Wong EM, Chan SW and Chair SY. Effectiveness of an educational intervention on levels of 
pain, anxiety and self-efficacy for patients with musculoskeletal trauma. J Adv Nurs 66(5):1120-
1131, 2010. doi:10.1111/j.1365-2648.2010.05273.x

8.	 Sjoling M, Nordahl G, Olofsson N and Asplund K. The impact of preoperative information on 
state anxiety, postoperative pain and satisfaction with pain management. Patient Educ Couns 
51(2):169-176, 2003. doi.:10.1016/s0738-3991(02)00191-x



HAWAI‘I JOURNAL OF HEALTH & SOCIAL WELFARE, JUNE 2023, VOL 82, NO 6
140

9.	 Burch, J, Balfour, A. Preoperative patient education. In: Ljungqvist, O, Francis, N, Urman, R, eds. 
Enhanced Recovery After Surgery. Cham, Switzerland: Springer 37–49, 2020. doi:10.1007/978-
3-030-33443-7_5

10.	 Morte K, Marenco C, Lammers D, Bingham J, Sohn V and Eckert M. Utilization of mobile ap-
plication improves perioperative education and patient satisfaction in general surgery patients. 
Am J Surg 221(4):788-792, 2021. doi:10.1016/j.amjsurg.2020.03.034

11.	 Semple JL, Sharpe S, Murnaghan ML, Theodoropoulos J and Metcalfe KA. Using a mobile 
app for monitoring post-operative quality of recovery of patients at home: a feasibility study. 
JMIR Mhealth Uhealth 3(1):e18, 2015. doi:10.2196/mhealth.3929

12.	 Kim K, Pham D and Schwarzkopf R. Mobile Application Use in Monitoring Patient Adherence 
to Perioperative Total Knee Arthroplasty Protocols. Surg Technol Int 28:253-260, 2016. 

13. Doiron-Cadrin P, Kairy D, Vendittoli PA, Lowry V, Poitras S and Desmeules F. Feasibility and 
preliminary effects of a tele-prehabilitation program and an in-person prehablitation program 
compared to usual care for total hip or knee arthroplasty candidates: a pilot randomized 
controlled trial. Disabil Rehabil 42(7):989-998, 2020. doi:10.1080/09638288.2018.1515992

14.	 Day MA, Anthony CA, Bedard NA, Glass NA, Clark CR, Callaghan JJ and Noiseux NO. 
Increasing Perioperative Communication With Automated Mobile Phone Messaging in Total 
Joint Arthroplasty. J Arthroplasty 33(1):19-24, 2018. doi.org/10.1016/j.arth.2017.08.046

15.	 Krishna S, Boren SA and Balas EA. Healthcare via cell phones: a systematic review. Telemed 
J E Health 15(3):231-240, 2009. doi.:10.1089/tmj.2008.0099

16.	 Westra I and Niessen FB. Implementing Real-Time Video Consultation in Plastic Surgery. 
Aesthetic Plast Surg 39(5):783-790, 2015. doi:10.1007/s00266-015-0526-4

17.	 Rao SS, Loeb AE, Amin RM, Golladay GJ, Levin AS and Thakkar SC. Establishing Telemedicine 
in an Academic Total Joint Arthroplasty Practice: Needs and Opportunities Highlighted by the 
COVID-19 Pandemic. Arthroplast Today 6(3):617-622, 2020. doi:10.1016/j.artd.2020.04.014

18.	 Vusirikala A, Ensor D, Asokan AK, Lee AJ, Ray R, Tsekes D and Edwin J. Hello, can you hear 
me? Orthopaedic clinic telephone consultations in the COVID-19 era- a patient and clinician 
perspective. World J Orthop 12(1):24-34, 2021. doi:10.5312/wjo.v12.i1.24

19.	 Cole PA, Jr., Lezak BA, Schroder LK and Cole PA. Global orthopaedic trauma surgeons highlight 
telenomics during the COVID-19 era: A case for advancing telemedicine in orthopaedics. J Clin 
Orthop Trauma 17:182-185, 2021. doi:10.1016/j.jcot.2021.03.015

20.	 Bokolo AJ. Application of telemedicine and eHealth technology for clinical services in response 
to COVID19 pandemic. Health Technol (Berl):1-8, 2021. doi:10.1007/s12553-020-00516-4

21.	 LeBrun DG, Malfer C, Wilson M, Carroll KM, Wang Ms V, Mayman DJ, Cross MB, Alexiades MM, 
Jerabek SA, Cushner FD, Vigdorchik JM, Haas SB and Ast MP. Telemedicine in an Outpatient 
Arthroplasty Setting During the COVID-19 Pandemic: Early Lessons from New York City. HSS 
J 17(1):25-30, 2021. doi:10.1177/1556331620972659

22.	 Thomas K, Burton D, Withrow L and Adkisson B. Impact of a preoperative education program 
via interactive telehealth network for rural patients having total joint replacement. Orthop Nurs 
23(1):39-44, 2004. doi:10.1097/00006416-200401000-00012

23.	 Edwards, PK, Mears, SC, Barnes, CL. Preoperative education for hip and knee replacement: 
never stop learning. Curr Rev Musculoskelet Med. 2017;10(3):356–364. ​​doi:0.1007/s12178-
017-9417-4 

24.	 Lyman S, Lee YY, Franklin PD, Li W, Cross MB, Padgett DE. Validation of the KOOS, JR: a 
short-form knee arthroplasty outcomes survey. Clin Orthop Relat Res. 2016 Jun;474(6):1461-71. 
doi:10.1007/s11999-016-4719-1. Epub 2016 Feb 29. PMID: 26926773; PMCID: PMC4868168. 

25.	 Lyman S, Lee YY, Franklin PD, Li W, Mayman DJ, Padgett DE. Validation of the HOOS, JR: a 
short-form hip replacement survey. Clin Orthop Relat Res. 2016 Jun;474(6):1472-82. doi:10.1007/
s11999-016-4718-2. Epub 2016 Feb 29. PMID: 26926772; PMCID: PMC4868170. 

26.	 Hays RD, Schalet BD, Spritzer KL, Cella D. Two-item PROMIS® global physical and mental 
health scales. J Patient Rep Outcomes. 2017;1(1):2. doi:10.1186/s41687-017-0003-8. Epub 
2017 Sep 12. PMID: 29757325; PMCID: PMC5934936. 

27.	 Tamashiro K, Andrews, S, Mathews, K, Morikawa, L, Nakasone, CK.  Can single-stage bilateral 
unicompartmental knee arthroplasty be safely performed in patients over 70? J Orthopedics. 
37 (2023) 41–45. 

28.	 Ishii M, Wong K, Shimoda B, Andrews S, Au DLMT, Nakasone CK. Do older patients fare worse 
following unilateral or simultaneous bilateral total knee arthroplasty? Arch Orthop Trauma Surg. 
2023 Jan 5:1–10. doi:10.1007/s00402-022-04749-y. Epub ahead of print. PMID: 36604320; 
PMCID: PMC9815680. 

29.	 Adachi RN, Wong KK, Buchner BR, Andrews SN, Nakasone CK. Tempering expectations for 
outpatient total knee arthroplasty for patients over 70. J Arthroplasty. 2022 Apr;37(4):704-708. 
doi:10.1016/j.arth.2022.01.004. Epub 2022 Jan 11. PMID: 35026365 

30.	 Mostales J, Andrews S, Mathews K, Nishioka S, Nakasone CK. Does age increase perioperative 
complications for single-stage bilateral total hip arthroplasty?  J Orthopedics. 2021;(27):149–152. 

31.	 Chan S, Opanova M, Thorne T, Matsumoto M, Andrews S, Nakasone CK. Can obese patients 
undergo simultaneous bilateral total knee arthroplasty without an increased risk of perioperative 
complications?  J Orthopedics. 2021;(27):137–140 

32.	 Liu S, Andrews S, Morikawa L, Matsumoto M, Mathew, K, Nakasone CK. Similar infection rates 
in a new wound closure method following knee arthroplasty. J Orthopedics. 2021;(27):141–144. 

33.	 Kozai L, Matsumoto M, Mathews K, Andrews S, Nakasone CK. Perioperative complications in 
patients over 70 years of age following simultaneous bilateral total knee arthroplasty. J Knee 
Surg. 2021 Aug 4. doi: 10.1055/s-0041-1733884. Epub ahead of print. PMID: 34348399. 

34.	 Attenello J, Andrews S, Nishioka S, Mathews K, Nakasone CK. Perioperative strategies to 
reduce transfusion rates in one-stage bilateral total hip arthroplasty via direct anterior approach. 
J Orthop. 2020 Dec 29;23:118-122. doi:10.1016/j.jor.2020.12.030. PMID: 33488007; PMCID: 
PMC7806543. 

35.	 Sakka, B, Shiinoki, A, Morikawa, L, Mathews, K, Andrews, S, Nakasone, CK. Comparisons of 
early post-operative complications following unilateral or single-stage bilateral unicompartmental 
knee arthroplasty. The Knee 2020;(27):1406–1410. 

36. Harbinson G, Unebasami E, Tollufsen CE,Andrews SN, Nakasone CK. Safety of single-stage 
bilateral direct anterior approach total hip arthroplasty performed in all eligible patients in a 
Honolulu hospital. Hawai‘i J Health & Social Welfare, 79(3):7-10, 2020. PMID: 32190838. 

37.	 Opanova M, Unebasami E, Tollufsen CE, Andrews SN, Nakasone CK. Comparison of wound 
complications between two closing techniques following total hip arthroplasty via the direct 
anterior approach. J Hip Surgery. 2019;03(04):191-196.

38.	 Waterland JL, Chahal R, Ismail H, Sinton C, Riedel B, Francis JJ, DenehyL. Implementing a 
telehealth prehabilitation education session for patients preparing for major cancer surgery. 
BMC Health Services Research 2021;21(1):1–14. doi:10.1186/S12913-021-06437-W

39.	 McDonald DD, Freeland M, Thomas G and Moore J. Testing a preoperative pain management 
intervention for elders. Res Nurs Health 24(5):402-409, 2001. doi:10.1002/nur.1040

40.	 Gunduz CS and Caliskan N. The Effect of Preoperative Video Based Pain Training on 
Postoperative Pain and Analgesic Use in Patients Undergoing Total Knee Arthroplasty: A 
Non-randomized Control Group Intervention Study. Clin Nurs Res. 2020;30(6):741-752. 
doi:10.1177/1054773820983361

https://doi.org/10.1007/978-3-030-33443-7_5
https://doi.org/10.1007/978-3-030-33443-7_5
https://doi.org/10.1007/s12178-017-9417-4
https://doi.org/10.1007/s12178-017-9417-4



