
INTRODUCTION

In modern society, increased occurrence of hip fractures
has been reported, in line with the increasing elderly popu-
lation1,2). The number of surgical treatments for hip fractures
continues to increase, and recovery treatment, including early

postoperative walking, can significantly affect recovery of
physical function and early return to daily life3,4). However,
performance of early exercise on their own after surgery
can be difficult for elderly patients, and assistance from med-
ical personnel and supporters is required for recovery. This
type of support can reduce the occurrence of postoperative
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complications and can improve the potential for early dis-
charge from the hospital and return to daily life5,6).

The number of elderly patients with hip fracture admitted
to nursing hospitals for postoperative management has
recently shown a continuous increase in South Korea. In
regard to patients admitted to nursing hospitals, active par-
ticipation of family members as assistants in recovery exer-
cise treatment was believed to have a positive effect on
improving symptoms by providing psychological stabil-
ity and motivation, thus it was considered a normal rou-
tine before the pandemic. However, as a result of the con-
tinued coronavirus disease 2019 (COVID-19) pandemic
over the two-year period, the severe restriction of unautho-
rized personnel in hospitals and isolation treatment sys-
tems has had a significant impact on the system of treat-
ment for elderly patients with hip fracture. The plan for
conduct of the study originated from the need to study the
effect of the pandemic on postoperative recovery exercise
for elderly patients admitted to nursing hospitals when fami-
ly visits are prohibited, and to establish a treatment policy
for patients who might be isolated from their families because
of such a pandemic in the future. Thus, according to our
hypothesis, restricting assistance from guardians such as
family members who were responsible for a certain portion
of walking recovery due to the COVID-19 pandemic would
have negatively impacted the recovery of elderly patients
with hip fracture.

MATERIALS AND METHODS

A retrospective study of elderly patients (age ≥65 years)
who underwent surgery for treatment of a hip fracture from
January 2018 to December 2021 at Kwangju Christian
Hospital was conducted; patients who had difficulty under-
going accurate evaluation due to severe cognitive impair-
ment and those who could not be tracked for longer than
six months after the surgeries were excluded. Patients who
underwent surgical treatments from January 2018 to
December 2019 were classified as Group A, and those who
underwent surgical treatments from January 2020 to
December 2021 after the outbreak of the COVID-19 pan-
demic were designated as Group B. As a routine, two weeks
from the day of surgery, which was usually when stitches
were removed, was scheduled as the date of discharge, and
transfer from the nursing hospital was based on the guardian’s
decision according to the patient’s condition. The modified
Koval index was used to evaluate patients’ walking ability7).
Interviews with both patients and their guardians were con-

ducted for evaluation of the patients’ walking ability before
the fracture. Recovery exercise treatments after surgery were
started with use of walkers, and exercise time and the num-
ber of times exercise was performed were not limited. The
final follow-ups for evaluation of gait ability were performed
six months after surgery. Analysis and comparison of walk-
ing ability prior to the fracture, age and gender before the
fracture, and whether or not the patient was hospitalized in
a nursing hospital before and after the pandemic were per-
formed in order to determine which factors affected the degree
of recovery of walking ability. Independent t-test and mul-
tiple regression test from the PASW Statistics (ver. 18.0;
IBM) program were used for statistical analysis. A P<0.05
was considered statistically significant. This retrospective
study was conducted with the approval of Kwangju Christian
Hospital’s Institutional Bioethics Committee (No. KCH-M-
2022-11-014), and obtaining written consent from the patient
was exempted by the Institutional Bioethics Committee.
The conflict of interest is written accurately.

RESULTS

The study included 184 patients, 81 patients in Group A
and 103 patients in Group B. Using means and standard
deviation, the mean age of 81 patients in Group A was
76.59±10.60 years, with 64 females and 17 males. In
Group A, 46 patients (56.8%) were re-admitted to nursing
hospitals for recovery exercise treatments after discharge
from the hospital, and the remaining patients were managed
for recovery exercise with assistance from their families at
home. The mean age of 103 patients in Group B was 77.70
±10.12 years, with 80 females and 23 males. No study on
the rates of transfer of hip fracture patients to a nursing hos-
pital has been conducted; however, in our study, 46 patients
(56.8%) with hip fracture from pre-pandemic (Group A)
and 54 patients (52.4%) from post-pandemic (Group B) were
transferred to nursing hospitals instead of home care for
exercise recovery treatments after the surgeries. Regarding
the rates of femoral neck and trochanteric fractures, there
were 41 cases (50.6%) and 40 cases (49.4%) in Group A,
and 61 cases (59.2%) and 42 cases (40.8%) in Group B.
The ratio of arthroplasty and osteosynthesis was 58 cases
(71.6%) and 23 cases (28.4%) in Group A and 90 cases
(87.4%) and 13 cases (12.6%) in Group B, respectively. The
modified Koval index before fracture was 4.23±1.13 in
Group A and 4.04±1.28 in Group B, and no statistical dif-
ference was observed between the two groups (P=0.28).
The modified Koval index for the follow-ups six months
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after surgery was 3.31±1.79 in Group A and 2.77±1.91 in
Group B, indicating a statistical reduction in the recovery
of walking ability in Group B (P=0.04). The modified Koval
index before fracture for patients admitted to nursing hos-
pitals was 3.87±1.22 in Group A and 3.67±1.39 in Group
B, and no statistically significant differences were observed
between the two groups (P=0.44). However, at six months

after surgery, the modified Koval index was 2.74±1.76
in Group A and 1.93±1.81 in Group B, indicating a statis-
tical decrease in the recovery of walking ability in patients
who were admitted to nursing hospitals after the pandem-
ic (P=0.03). The modified Koval index before fracture for
patients who underwent exercise recovery treatments at
home was 4.71±0.79 before surgery in Group A and 4.45

FFiigg..  11.. Comparative graph of changes in modified Koval index in nursing hospitals and home care between pre-pandemic and
pandemic.
Group A: patients who underwent surgical treatments from January 2018 to December 2019, Group B: patients who under-
went surgical treatments from January 2020 to December 2021 after the outbreak of the COVID-19 pandemic.
* P<0.05.
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±1.00 in Group B (P=0.20). At six months’ postoperative
follow-up, the modified Koval index was 4.06±1.57 in
Group A and 3.69±1.57 in Group B, showing no statisti-
cal difference (P=0.30) according to independent sample
t-tests (Fig. 1).

The deterioration rate of the modified Koval index was
35 (43.2%) in Group A and 57 (55.3%) in Group B, an
increase of 12.1% after the pandemic. The rate observed
for patients admitted to nursing hospitals was 25 (54.3%)
in Group A and 37 (68.5%) in Group B, an increase of 14.2%
after the pandemic. By contrast, the rate observed for patients
who received treatment at home was 10 (28.6%) in Group
A and 20 (40.8%) in Group B, an increase of 12.2% after
the pandemic (Table 1). The results of multiple regression
analysis of the factors affecting the modified Koval index
showed that the main factors were the COVID-19 pandem-
ic (β=–0.12, P=0.04), age (β=–0.28, P<0.001), and nursing
hospital admission (β=–0.36, P<0.001), and the influence

index was in the order of nursing hospital admission, age,
and COVID-19 pandemic (Table 2).

DISCUSSION

A higher rate of infection with COVID-19 was observed
among elderly people compared to younger persons during
the same period8). Higher mortality rates and serious com-
plications resulting from infection have been reported, par-
ticularly among older patients with hip fracture, for which
a large number of complications and a high mortality rate
have been reported9-12). Although older patients must under-
go surgery for treatment of fracture injuries as soon as pos-
sible, according to some reports, hospitalization and surgery
were sometimes delayed in the early stage of the pandem-
ic, increasing the hospitalization period and aggravating
mortality13,14). However, it was also reported that acceptable
results were achieved with prompt surgical treatment of

Table 1. Comparison of Modified Koval Index of All Patients Pre & Post Pandemic, Nursing Hospital and Home Care, and
Comparison of Exacerbation Rate during Pre & Post Pandemic

All patient
Nursing hospital

Home care
Modified Koval

care

Pre- Pan- Pre- Pan- Pre- Pan-index
Group A Group B Group A Group B Group A Group B
(n=81) (n=103) (n=46) (n=54) (n=35) (n=49)

Before fracture 4.23±±1.13 4.04±±1.28 3.87±±1.22 3.67±±1.39 4.71±±0.79 4.45±±1.00
P-value 0.28* 0.44* 0.20
After fracture 3.31±±1.79 2.77±±1.91 2.74±±1.76 1.93±±1.81 4.06±±1.57 3.69±±1.57
P-value 0.04* 0.03* 0.30
Exacerbation 35 57 25 37 10 20

(43.2%) 12.1% (55.3%) (54.3%) 14.2% (68.5%) (28.6%) 12.2% (40.8%)

Values are presented as mean±±standard deviation.
Group A: patients who underwent surgical treatments from January 2018 to December 2019, Group B: patients who under-
went surgical treatments from January 2020 to December 2021 after the outbreak of the COVID-19 pandemic.
Pre-: pre-pandemic, Pan-: pandemic.
* P<0.05; by independent t-test.

Table 2. Factors Affecting the Modified Koval Index

B SE β P-value

Pandemic (post) –0.46 0.24 –0.12 0.04*
Age –0.05 0.01 –0.28 0.00*
Sex (female) –0.44 0.30 –0.10 0.15*
Nursing hospital care –1.34 0.25 –0.36 0.00*

Reference: pandemic (pre), sex (male), home care.
R2=0.27, Durbin-Watson=1.78, F (P)=16.15(0.00).
SE: standard error.
* P<0.05; by multiple regression analysis.
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patients with hip fracture without increasing complications
even during the pandemic period15). As many studies have
reported on increased complications and mortality rates
after hip fracture during the pandemic, the necessity of thor-
ough preparation for elderly patients with hip fracture was
mentioned in the case of another such pandemic occurring
in the future16).

When elderly patients receive active support provided
by medical personnel and assistants for treatment aimed at
recovery after surgery, early recovery and a normal return
to daily life before fractures can be expected17). Therefore,
various programs have been implemented for recovery of
exercise ability in elderly patients with hip fracture. Use of
a multidisciplinary team approach, which requires assis-
tance from various specialties, is important for achievement
of rapid recovery of exercise ability, and to reduce compli-
cations that may occur after surgery in elderly patients18).
In particular, family-centered care, which involves family
participation in the recovery stage after surgery, is regarded
as a much better approach to recovery for older patients
with hip fracture19-21). In the pre-pandemic period, families
were able to visit their elderly family members at medical
institutions without restriction, and they were responsible
for not only pre-operative treatments but also exercise recov-
ery treatments for the elderly patients. The family’s par-
ticipation in the treatment of elderly patients was consid-
ered a positive experience for both physical and mental
recovery after the surgeries. With the COVID-19 pandem-
ic, almost every aspect of our society has changed. In many
sectors of society, an unfamiliar environment known as non-
face-to-face has replaced the face-to-face environment. PCR
(polymerase chain reaction) testing was essential for all
patients hospitalized in adjacent rooms located along the
corridor22). Visits from patients’ guardians were also com-
pletely prohibited in an effort to minimize contact between
inpatients and outsiders. These environmental changes
would have impacted elderly hospitalized patients and their
family members in many ways. In a study on postoperative
exercise recovery in elderly patients with hip fracture dur-
ing the pandemic, Anusitviwat et al.23) reported that recov-
ery of motor ability decreased and complications increased
over a period of three months after surgery compared to the
pre-pandemic.

In our study, evaluation of walking ability using the mod-
ified Koval index six months after surgery showed a statis-
tical decrease in walking ability since emergence of the pan-
demic. According to the results of a survey of the exacer-
bation rate of the modified Koval index, an increase also

occurred after the pandemic. It is believed that these results
were caused by direct and active prohibition of visits from
guardians due to infection control policies after the pandem-
ic. This tendency was more pronounced in patients admitted
to nursing hospitals. No meaningful difference was observed
between the pandemic and pre-pandemic groups among
patients who were discharged to “home” where they can be
with family members. However, a statistically significant
decrease in walking ability was observed in patients admit-
ted to nursing care hospitals after the pandemic. These
results have been attributed to the lack of active support in
management of exercise recovery treatments due to the com-
plete control of parental visits to nursing hospitals and restric-
tions on contact with caregivers and medical personnel under
the stringent infection control policies utilized during the
pandemic. By contrast, in the case of home treatment where
the influence of COVID-19 was relatively minor, the patient
received active family support in performance of walking
recovery exercise.

This study has some limitations. First, a retrospective
research method was used in the design of this study. Due
to the unexpected pandemic, designing a prospective study
was difficult. Second, the study period of two years before
and after the pandemic was short, and these patients were
designated as the population subjects, so that the number
was not sufficient. However, despite these limitations, the
findings of this study can be regarded as meaningful in that
they may be helpful in determining directions for the future
as well as further research on treatment for recovery activ-
ities including postoperative gait exercise in elderly patients
with hip fracture in situations such as the COVID-19 pan-
demic.

CONCLUSION

The COVID-19 pandemic had a negative effect on the
recovery of walking ability of elderly patients who under-
went surgery for treatment of hip fracture, which was par-
ticularly evident in nursing hospitals where family visits
were completely prohibited. Therefore, establishment of a
specific and accurate system for management of exercise
recovery treatment for elderly patients with hip fracture in
the event of a new pandemic such as COVID-19 in the future
and for conduct of a prospective study will be necessary.
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