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Abstract.
BACKGROUND: Hip fractures are serious fractures for the elderly. The rehabilitation of patients with hip fractures has been
greatly affected by the coronavirus disease 2019 (COVID-19) pandemic.
OBJECTIVE: We have piloted a new model for tracking patients and providing rehabilitation guidance that uses WeChat. The
purpose of this study is to explore the role of chat software in rehabilitation guidance for hip fracture patients during COVID-19.
METHODS: Patients treated for hip fractures from February 1 to April 30, 2020 were randomly divided into a control group and
an observation group. The control group was given conventional discharge guidance, while the observation group also followed up
the patients using WeChat to guide the exercise. Satisfaction, the Harris Hip Score, complications and the mortality of the two
groups after discharge were compared.
RESULTS: The incidence of complications and mortality in the observation group were significantly lower than in the control
group: p = 0.022 and p = 0.048, respectively. The Harris Hip Score and satisfaction were significantly better than the control
group’s: p = 0.000 and p = 0.007, respectively.
CONCLUSION: During the COVID-19 pandemic, it is very helpful to use WeChat software or other social software with similar
functions (such as WhatsApp and Facebook) to guide the rehabilitation of hip fractures.
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1. Introduction

The novel coronavirus pneumonia is an acute infec-
tious pneumonia [1]. On February 11, 2020, the World
Health Organization (WHO) named it coronavirus dis-
ease 2019 (COVID-19). Since its outbreak in Wuhan,
it has infected more than 35 million people and led to
1,000,000 deaths worldwide [2], causing serious dam-
age to people’s daily life and health, especially that of
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the elderly. Because of their increased comorbidities
and poor resistance, the mortality rate is significantly
higher than that of other groups [3].

Hip fractures are serious fractures that often occur in
the elderly. With the advent of global aging, it is esti-
mated that by 2050, the occurrence of hip fractures will
increase to 6.5 million annually [4]. The COVID-19
pandemic has also had a great impact on hip fractures. A
study from Spain [5] showed that during the pandemic,
the incidence of hip fractures had significantly reduced
compared with the same period in previous years, and
the length of hospital stay had also significantly short-
ened. However, Catellani [6] and Mi [7] reported that
the 30-day overall mortality rate of hip fractures in-
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Fig. 1. Flowchart of patient recruitment, randomization and testing.

creased significantly compared with the same period in
previous years. Due to the government’s imposition of
martial law, non-emergency departments in many hos-
pitals in Wuhan have been ordered to close or have been
requisitioned for treating COVID-19 patients, such as
rehabilitation departments [8]. This has made it difficult
for patients with hip fractures to receive effective reha-
bilitation guidance after their hurriedly discharge from
hospital, leading to the weakened effect of treatment
effects and/or poor quality of life [9].

With advances in science and technology, smart
phone chat software (such as WhatsApp, Facebook and
WeChat) has become an indispensable communication
tool for everyone [10]. Because of its high popularity,
speed, convenience, and ease of operation, it has been

applied in cancer prevention and management [11,12].
This article will report on the effect of our department’s
use of WeChat on the rehabilitation guidance of hip
fracture patients during the COVID-19 pandemic, hop-
ing to add to the ideas and methods for the rehabilitation
guidance of hip fractures during the pandemic.

2. Materials and methods

2.1. Patients

The flowchart of patient recruitment, randomization
and testing is shown in Fig. 1. The patients with hip
fracture who were treated in trauma and orthopedic
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surgery from February 1, 2020 to April 30, 2020 were
randomly divided into a control and an observation
group according to the random number table method.
The following variables were studied in each patient:
gender, age, classification of the American Society of
Anesthesiologists (ASA, Grades 1 and 2 were low risk,
while Grades 3 and 4 were high risk), number of co-
morbidities (divided into two or less and three or more),
length of hospital stay, and timing of surgery (early and
late). This study was approved by the Xi’an Daxing
Hospital Ethics Committee and all patients signed an
informed consent form prior to the study.

2.2. Inclusion and exclusion criteria

Inclusion criteria: (1) Older than or equal to 65 years;
(2) Low energy injuries; (3) Internal fixation or unilat-
eral total hip joint and femoral head replacement for
femoral intertrochanteric fractures and femoral neck
fractures; (4) Patient or at least one family member used
WeChat; (5) Volunteer to participate in this research.

Exclusion criteria: (1) Under 65 years; (2) Multiple
or high energy fractures; (3) Ignorance of the use of
chat software; (4) Patients or family members who did
not use WeChat; (5) Alzheimer’s disease, consciousness
disorder or mental illness; (6) Long-term bed rest or
accompanied by other organic diseases that seriously
affect functional exercise; (7) Unwilling to participate
in research; (8) Those who lost contact.

2.3. Methods

Specific operation: When control group patients were
discharged from the hospital, they were given the usual
paper discharge instructions and rehabilitation exercise
guidance. In addition to these measures for the observa-
tion group, the doctors also added the patients’ WeChat
and joined the WeChat group chat formed by the medi-
cal team. Doctors transmitted text, pictures, voice and
video to the group to guide and urge patients to perform
rehabilitation exercises, such as correct sitting posture,
when to use abduction, and when to abandon it; pa-
tients could also consult their condition and upload their
own rehabilitation results through WeChat. For special
patients, doctors would provide personalized and tar-
geted guidance, for example, patients who were used
to putting the affected limb on the other leg to prevent
the prosthesis from coming out were send pictures or
videos of correct posture and prohibited actions through
WeChat.

2.4. Observation indicators

Observation indicators: The following data was ob-

tained through questionnaire surveys of telephone and
chat groups. (a) Mortality and complications within
60 days of discharge. (b) Harris Hip Score at discharge
and 60 days after discharge. (c) Patient satisfaction
(good or bad).

2.5. Statistical analysis

Data analysis was performed using SPSS statistical
software (SPSS, version 17.0). The parametric distribu-
tions were compared by means of the sample distribu-
tion of means with the Student’s t-test, while the qual-
itative variables were compared with the Chi-square,
with a significance level of p < 0.05.

3. Results

A total of 80 patients with hip fractures were en-
rolled, including 30 males and 50 females. The control
group and the observation group each had 40 cases.
The clinical data of the two groups of patients before
discharge is shown in Table 1. There was no difference
between the two groups which were comparable. Per-
haps due to the small prevalence of COVID-19 in our
province, all patients tested negative for the virus.

Comparison of complications, mortality, Harris Hip
Score and satisfaction between the two groups after dis-
charge. As shown in Table 2, 60 days after discharge,
there were six deaths in the control group, and one in
the observation group; 15 patients in the control group
had complications, while only six did in the observation
group. The main complications were deep vein throm-
bosis, urinary tract infection, heart failure, incision in-
fection, lung infection, dislocation of the prosthesis,
and fracture around the prosthesis. The incidence of
complications and mortality in the observation group
were significantly lower than that of the control group:
p = 0.022 and p = 0.048, respectively. The Harris Hip
Score and satisfaction were significantly better than
that of the control group: p = 0.000 and p = 0.007,
respectively.

4. Discussion

Due to the impact of the COVID-19 pandemic and
the national martial law policy, hip fracture patients
and their families were more willing to leave hospital
earlier [13] and were also afraid of going out to recover.
In addition, the reduction of treatment activities in the



340 S.-S. Gao et al. / Rehabilitation guidance for hip fracture patients during the COVID-19 pandemic using chat software

Table 1
Comparison of the clinical data of the two groups of patients before discharge

Control group (n = 40) Observation group (n = 40) t or X2 P -value
Age (years, x ± s) 77.83 ± 5.92 78.13 ± 5.58 0.233 0.816
Sex

Male 14 16 0.213 0.644
Female 26 24

Number of comorbidities
< 3 17 15 0.208 0.648
> 3 23 25

ASA classification
Low risk 17 16 0.052 0.820
High risk 23 24

Timing of surgery
Early (< 48 horas) 17 13 0.853 0.356
Delay (> 48 horas) 23 27

Complications 3 (7.5%) 2 (5%) 0.213 0.644
Deep vein thrombosis 1 1
Urinary tract infection 1
Heart failure 1
Postoperative delirium 1

Harris Hip Score at discharge 59.60 ± 4.6 58.80 ± 5.2 0.730 0.468
Hospital stay (days, x ± s) 7.53 ± 2.43 7.70 ± 2.49 0.318 0.751

Table 2
Comparison of complications, mortality, hip score and satisfaction between the two groups after discharge

Control group (n = 40) Observation group (n = 40) t or X2 P -value
Complications 15 (37.5%) 6 (15%) 5.230 0.022

Deep vein thrombosis 4 1
Urinary tract infection 3 1
Heart failure 3 2
Incision infection 1 0
Lung infection 3 0
Dislocation of the prosthesis 1 0
Fracture around the prosthesis 0 1

Mortality 6 (15%) 1 (2.4%) 4.006 0.048
Satisfaction

Good 31 39 7.314 0.007
Bad 9 1

Harris score 60 days after discharge 81.33 ± 7.4 88.28 ± 5.5 4.776 0.000

rehabilitation department or clinic has significantly re-
duced the rehabilitation exercise of patients, leading to
a worse prognosis for patients [14]. We therefore tried
a new model: using WeChat to follow up patients and
provide rehabilitation guidance. As far as we know, this
is the first study to propose and report the effect of using
chat software on hip fractures during the COVID-19
pandemic, and it obtained practical and promotional
results.

During the COVID-19 pandemic, patients with hip
fractures suffered from increased malnutrition [15], re-
duced activities, lacked of effective rehabilitation guid-
ance and other factors, resulting in a significant in-
crease in postoperative complications and overall mor-
tality [16,17]. By sing chat software, it was possible to
guide and urge patients to exercise, answer their doubts,
and reduce the pressure of patients with medical diffi-

culties, thereby reducing the complications and 60-day
mortality rate of patients after surgery.

Hip fractures have a high disability rate, and less
than half of the people can regain their pre-injury activ-
ities [18], especially when patients do not receive effec-
tive rehabilitation guidance. The Harris Hip Score is a
measure of dysfunction: the higher the score, the better
the outcome for the individual. The maximum possible
score is 100, so results can be interpreted thus [19]:
< 70 = poor result; 70–80 = fair, 80–90 = good, and
90–100 = excellent. By using chat software, uploading
rehabilitation videos, and urging patients to exercise
correctly, the patient’s activity ability could be signif-
icantly improved. Sixty days after discharge, the Har-
ris Hip Score was significantly higher than that of the
control group.
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Due to the current pandemic, the work of doctors
was intense and heavy and the treatment process of
patients after admission had become complicated and
slow [5,20]. In addition, communication between doc-
tors and patients had decreased with the shortening of
hospital stays. This increased the dissatisfaction of pa-
tients with medical treatment. However, through the
convenience of chat software, patients and doctors were
closely connected, the treatment process to be continued
without interruption, significantly improving patient
satisfaction, and better coordinating doctors’ rehabili-
tation guidance. This was consistent with Narasimha’s
research results [21].

Although the results of this article were satisfac-
tory, it has the following shortcomings. Firstly, the sam-
ple size was small, a larger sample is needed for re-
search. Secondly, the cases included were all COVID-
19 negative, so the result in COVID-19 positive cases
is not known. Thirdly, the follow-up time was short and
the long-term effects remain to be studied. Finally, the
COVID-19 pandemic is not over and its impact on hip
fractures is still changing.

5. Conclusion

During the COVID-19 pandemic, the use of WeChat
software or other social software with similar functions
(such as WhatsApp and Facebook) to provide rehabili-
tation guidance for hip fractures reduced patient mor-
tality, optimized patient mobility, and improved patient
satisfaction. It is worth promoting this novel idea and
model.
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