Hindawi

Journal of Healthcare Engineering
Volume 2022, Article ID 5120569, 6 pages
https://doi.org/10.1155/2022/5120569

Research Article

Effect of Clinical Nursing Pathway Intervention Based on
Evidence-Based Medicine on Venous Thrombosis in Long-Term

Bedridden Patients

Jing Chen,! Yanli Wen,” Lin Jin,? Junwei Peng,1 and Jin Ji

4

'Department of Cardiothoracic and Vascular Surgery, Suizhou Hospital, Hubei University of Medicine, Suizhou,

Hubei Province, China

Department of Neurology, Suizhou Hospital, Hubei University of Medicine, Suizhou, Hubei Province, China
*Department of Critical Care Medicine, Zengdu Hospital, Suizhou, Hubei Province, China
*Department of Nursing, Suizhou Hospital, Hubei University of Medicine, Suizhou, Hubei Province, China

Correspondence should be addressed to Jin Ji; chenj12345202111@163.com

Received 27 November 2021; Accepted 18 January 2022; Published 14 March 2022

Academic Editor: Kalidoss Rajakani

Copyright © 2022 Jing Chen et al. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Background. Venous thrombosis is a type of medical condition that establishes as deep vein thrombosis of the limb or pulmonary
embolism. This disease arises as a result of interrelating hereditary, ecological, and interactive risk aspects. Clinical nursing
pathways also known as critical pathways are pathways that guide nurses when developing a patient’s care plan. However, the
effect of nursing intervention on venous thrombosis in long-term bedridden patients from the perspective of evidence-based
medicine had not been reported. Methods. A total of 170 patients hospitalized in the hospital from January 2021 to October 2021
were selected, and the bed time was more than 2 weeks. The patients were randomly divided into the control group and ob-
servation group. 85 cases in the control group received routine nursing in cardiology, and 85 cases in the observation group
received clinical nursing pathway. Venous thrombosis, lower limb pain, swelling, D-dimer level, hemodynamic parameters, and
nursing satisfaction were compared in two groups. Results. The incidence of deep venous thrombosis in the observation group was
8.2%, lower than 24.7% in the control group (P < 0.05). The incidence of lower limb pain and elevated D-dimer in the observation
group was lower than that in the control group (P < 0.05). The improvement of hemodynamic parameters such as SBP, DBP, CBV,
PR, CI, and CO in the study group was better than that in the control group (P < 0.05). The satisfaction of the observation group
was 90.58%, which was higher than that of the control group (82.35%) (P <0.05). Conclusion. Clinical nursing pathway can
improve patients’ nursing efficiency, improve the treatment effect, shorten hospital stay, and improve nursing satisfaction.

1. Introduction

Venous thromboembolism included deep venous throm-
bosis and pulmonary thromboembolism [1]. Deep venous
thrombosis referred to abnormal blood coagulation in deep
veins, resulting in venous reflux disorder, resulting in deep
venous insufficiency [2]. The main manifestations were
lower limb pain, swelling, and movement disorder.
Thrombus shedding could also lead to pulmonary embolism
and life-threatening. Venous thromboembolism usually
occurred in the deep veins of the leg and thigh [2].
According to the reported statistics, the incidence of venous

thrombosis in long-term bedridden patients was as high as
31%, which is significantly higher than that in nonbedridden
patients [3]. The main causes in long-term bedridden pa-
tients included cerebrovascular diseases, bone and joint
diseases, tumors and organ failure, pregnant women after
cesarean section, and old age, which were often combined
with the first three causes. Aging population was gradually
increasing, and elderly long-term bedridden patients were
the high-incidence population of deep venous thrombosis
[4]. Deep venous thrombosis of lower limbs is a common
complication of the elderly in bed for a long time and limb
fixation during and after operation, which often leads to slow
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venous blood flow, hypercoagulable blood state, and ve-
nous wall injury. Certain nursing intervention can improve
the hypercoagulable blood state of the body, accelerate the
blood flow rate, and promote the recovery and improve-
ment of vascular perfusion of lower limbs local blood
circulation to prevent the occurrence of lower extremity
deep venous thrombosis. At present, the treatment of ve-
nous thrombosis is mainly drug anticoagulant and
thrombolytic therapy. Although thrombolytic and anti-
coagulant therapy is performed, some patients would de-
velop deep venous thrombosis syndrome, which seriously
affected the quality of life of patients. Therefore, prevention
is greater than treatment for venous thromboembolism [5].
With the development of the times, traditional nursing
based on experience was changing to modern nursing based
on science. There were evidences to follow, which could
provide more comprehensive and scientific guidance for
nursing work [6]. Clinical nursing pathway is an inter-
disciplinary, comprehensive, and deepening overall clinical
nursing work mode. It is a method to promote treatment
organization and disease management under the guidance
of evidence-based medical evidence and guidelines. It could
standardize medical behavior, reduce nursing cost waste,
and improve patients’ quality of life. Previous studies had
found that evidence-based nursing could improve the
clinical cure rate of patients with malignant tumors
complicated with lower extremity venous thrombosis and
significantly improve the quality of life of patients [7]. The
use of clinical nursing pathway after femoral fracture
surgery could effectively prevent the occurrence of deep
venous thrombosis and improve the coagulation function
of patients [8]. Clinical nursing pathway intervention could
effectively reduce the incidence of lower extremity venous
thrombosis after total hysterectomy [9]. It could be seen
that the clinical nursing pathway intervention model had
been widely carried out in many clinical disciplines and had
played an important role in the prevention and treatment of
venous thrombosis. Therefore, this study was based on
evidence-based nursing, query data, formulate practical
clinical nursing path measures, and explore its impact and
application value on the prevention of venous thrombosis
in long-term bedridden patients.

2. Methods

2.1. Clinical Information. A total of 170 patients hospi-
talized in the hospital from January 2021 to October 2021
were selected, and the bed time was more than 2 weeks.
They were randomly divided into the observation group
and control group, with 85 cases in each group. Under-
lying diseases include stroke, coronary heart disease,
coronary heart disease, diabetes, hypertension, fractures,
and no venous thromboembolism. Patients and their
families voluntarily joined and signed the consent form,
requiring them to cooperate with nursing work. In the
observation group (37 males and 48 females), the age
ranged from 57 to 83 years, with an average of (70.9+7.5)
years. In the control group (41 males and 44 females), the
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age ranged from 55 to 79 years, with an average of
(69.8 £ 7.1) years. The general data of the two groups were
statistically processed, and the difference was not statis-
tically significant (P > 0.05).

2.2. Nursing Intervention Measures. The control group was
treated with routine prevention and intervention methods,
including the use of anticoagulants, raising the lower limbs
and massage, wearing elastic socks, and routine health
education.

In the observation group, evidence-based medicine was
used to intervene the clinical pathway of long-term bed-
ridden patients. A clinical pathway nursing team with head
nurse as the team leader and responsible doctors and nurses
as members was established to find the literature and data
and summarize the relevant factors and the latest preventive
measures of venous thrombosis according to the problems
and hidden dangers in previous routine nursing. According
to the actual situation of the department and the individual
differences of long-term bedridden patients, combined with
the lower extremity venous thrombosis score scale, the re-
lationship between many related factors of lower extremity
venous thrombosis and patients was evaluated, and a sci-
entific clinical nursing path to intervene bedridden patients
was formulated. The team members should be trained ac-
cordingly, including knowledge of venous thrombosis,
characteristics of the clinical nursing path, and imple-
mentation process so as to improve the nursing skills of the
team members and ensure the effective development of
nursing work.

(1) Patient risk assessment and health education at
admission: the medical staff used the venous
thrombosis risk assessment form of our hospital and
combined with the patient’s examination results to
evaluate the risk of venous thrombosis and recorded
it in the patient’s cases so as to provide reference for
later treatment and nursing. When the condition
changes, it needed to be reassessed. Mastering the
patient’s educational level and understanding of
venous thrombosis is the basis of personalized health
education. Combined with health manuals and
videos, patients’ understanding of venous throm-
bosis and its harm was deepened and made them to
preliminarily grasp their own risk of venous
thrombosis, which can increase patients’ compliance
in the later stage. The rewritten sentence is as follows:
Due to long-term bed rest, patients are prone to have
negative emotions, so it is necessary to communicate
closely with patients and their families, and choose
personalized health education to relieve patients’
negative emotions. Nurses should understand the
living habits and eating habits of patients. Patients
were guided to drink more water and follow the
doctor’s advice to ensure that they were supple-
mented with enough liquid to prevent blood con-
centration. Eating vegetables and fruits rich in fiber
and ensuring low sugar, low salt, low fat, and high
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vitamins reduce constipation and prevent the in-
crease of abdominal pressure from affecting the
venous reflux of lower limbs [10]. The patient’s bad
life behaviors, such as drinking and smoking, were
corrected.

(2) Lower limb functional exercises: after admission,
patients were supervised and assisted with lower
limb functional exercise to avoid lower limb venous
thrombosis. After admission, appropriate elastic
socks were selected to prevent lower limb blood
stasis, but it should be noted that patients with is-
chemic stroke should avoid using elastic socks
[11, 12]. Patients were given intermittent lower limb
compression twice a day to increase lower limb
muscle movement. However, it should be noted that
the contraindications of intermittent pressure in-
flation pump include leg diseases, such as open
wound, dermatitis, gangrene, severe edema, lower
limb venous congestion, severe peripheral vascular
diseases, postoperative venous ligation or trans-
plantation, heart failure, unclear consciousness, and
swelling or other symptoms of existing venous
thrombosis. Attention was paid to prevent cross
infection during use [13, 14]. At the same time, the
patient’s family members were guided to perform
passive movements of the patient’s lower limbs,
including leg elevation, knee flexion, and joint ac-
tivities, for 20-30 min each time. To increase gas-
trocnemius muscle compression and ankle pump
movement to assist patients with internal and ex-
ternal somersault, extension and flexion of the ankle
for more than 5min were performed [15]. To guide
the patient to raise the affected limb, the patient was
guided to hold the sole of the foot with his left hand
under the knee and his right hand and carry out
activities such as internal and external rotation and
abduction and adduction for more than 12 min. The
range of activities could be gradually increased, but
the strength was controlled within the patient’s
tolerance [16].

(3) Prevention of the occurrence of lower extremity
venous injury: during intravenous infusion, upper
limb venipuncture can be chosen and healthy limb
puncture can be selected for patients with hemiplegia
[17]. For patients with long-term infusion, intrave-
nous indwelling needle could be used. It was rec-
ommended to use indwelling venous catheter in the
upper limb or under the clavicle to reduce the
number of puncture [18]. The nursing was
strengthened, damage to the blood vessel wall was
prevented, and the incidence of thrombosis was
reduced. The use of precision infusion set during
infusion could avoid the entry of particles in the vein.
At the same time, the drug dose could be adjusted in
time according to the needs of the patient’s condition
so as to reduce drug residue, reduce the stimulation
to blood vessels, and avoid phlebitis.

(4) Condition observation and patrol inspection: the
affected limb was checked every day; the skin,
pulse, heart rate, and dorsal foot artery around the
affected limb were closely monitored; adverse
symptoms such as fever, pain, and swelling were
observed for occurrence; and the peripheral di-
ameter of the affected limb was measured and
recorded. As the patient was bedridden for a long
time, skin care was also very important. Nurses
needed to regularly supervise the family members
to pat the patient’s back, wipe the bath, massage,
and turn over so as to avoid skin complications
[19]. In case of any abnormality, communication
with the doctor in time and dealing with it in time
have to be carried out.

2.3. Observation Indicators. After evidence-based nursing
intervention, the clinical manifestations, symptoms, signs,
and laboratory examination results of long-term bedridden
patients were analyzed. The results of venous thrombosis,
lower limb pain, swelling, D-dimer level, hemodynamic
parameters, and nursing satisfaction were compared be-
tween the two groups.

2.4. Statistical Methods. The SPSS 25.0 statistical software
was used to measure the data, and independent sample ¢-test
was used, including lower limb pain, swelling, D-dimer level,
and hemodynamic parameters. Counting the data, using the
¥ test, including venous thrombosis and nursing satisfac-
tion, was performed. The difference was significant or sta-
tistically significant (P < 0.05).

3. Results

Table 1 shows a comparison of the incidence of complica-
tions and venous thrombosis. In the control group, 17
patients had lower limb pain, 8 patients had lower limb
swelling, 27 patients had positive elevation of D-dimer, and
21 patients had venous thrombosis. In the observation
group, 5 patients had lower limb pain, 4 patients had lower
limb swelling, and 9 patients had positive elevation of
D-dimer. After further examination, 7 patients were diag-
nosed with venous thrombosis, and the other patients had
no thrombosis. The incidence of venous thrombosis in the
observation group was 8.2%. The incidence of venous
thrombosis in the control group was 24.7%. There was
significant difference in the incidence of venous thrombosis
between the two groups (y*=8.380, P =0.004), as shown in
Table 1.

Table 2 shows the comparison of hemodynamic indexes
in patients. The improvement of hemodynamic parameters
such as SBP, DBP, CBV, PR, CI, and CO in the observation
group was better than that in the control group (P < 0.05), as
shown in Table 2.

Table 3 shows the nursing satisfaction rate. Comparison
of nursing satisfaction between the two groups is shown in
Table 3. The nursing satisfaction of the observation group
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TasLE 1: Comparison of the incidence of complications and venous thrombosis (n, %).
Groups N Venous thrombosis Pain Swelling D-dimer elevation
Control group 85 21 (24.7%) 17 (20%) 8 (9.4%) 27 (31.8%)
Observation group 85 7 (8.2%) 5 (5.9%) 4 (4.7%) 9 (10.6%)
Ie 8.380 7.518 1.435 11.418
P value 0.004 0.006 0.231 0.001
TaBLE 2: Comparison of hemodynamic indexes in patients (n, %).
Groups N SBP (mmHg) DBP (mmHg) CBV (L) PR (mmHg/l.min) CI (L/min.m?) CO (L/min)
Control group 85 12414+ 16.8 70.61£7.2 0.83+0.12 18.14£2.36 2.02+£0.26 3.41+£0.56
Observation group 85 133.11x16.7 73.63+7.8 1.14+0.13 23.31+2.62 2.24+0.36 5.71+0.86
t 12.254 20.271 24.268 17.479 15.452 18.369
P value 0.014 0.008 0.006 0.007 0.011 0.009
TaBLE 3: Nursing satisfaction rate (n, %).
Groups N Satisfied Basically satisfied Dissatisfied Overall nursing satisfaction
Control group 85 35 (41.18%) 35 (41.18%) 15 (17.65%) 70 (82.35%)
Observation group 85 37 (43.53%) 40 (47.06%) 4 (4.7%) 77 (90.58%)
Ie 12.629
P value 0.001

was 90.58%, which was significantly better than that of in the
control group (82.35%) (P <0.05).

4. Discussion

Venous thrombosis was one of the common complications
of long-term bedridden patients. Its occurrence and de-
velopment were inseparable from basic diseases and old age
[20]. The literature showed that history of thrombosis,
hypertension, hyperlipidemia, and diabetes would cause the
body to be in a hypercoagulable state. Reduced body activity
could cause blood stasis, aggravate hypercoagulability, slow
venous blood flow, and increase the risk of thrombosis [21].
The blood vessels of elderly patients could have degenerative
lesions, reduced vascular elasticity, rough intima, and easy to
be damaged. The latest domestic research found that the
clinical nursing pathway could effectively improve the
probability of lower extremity deep venous thrombosis and
joint dislocation after hip arthroplasty and improve patients’
nursing satisfaction and treatment compliance [22]. It could
promote the early postoperative rehabilitation of elderly
patients with femoral neck fracture and reduce the incidence
of deep venous thrombosis [23]. The clinical nursing
pathway had also achieved good results in the nursing of
patients with intracerebral hemorrhage [24]. Evidence based
nursing was based on science, aiming at the detailed
problems found in the process of nursing practice, making
nursing decisions, and guiding clinical nursing work by
querying and collecting materials [25]. Using the concept of
evidence-based medicine in nursing work could better ex-
pand the thinking of nurses so as to carry out nursing work
more scientifically and reasonably. The nursing practice
project of preventing venous thrombosis based on evidence-
based medicine could improve nurses’ cognition of deep
venous thromboembolism, actively evaluate the risk of deep
venous thrombosis, standardize the management process,

and avoid the waste of clinical nursing resources [26].
Making the nursing path plan according to the patient’s
condition and evidence-based medicine nursing method
could reduce the occurrence of clinical adverse events and
shorten the rehabilitation time of patients. Compared with
the guidelines, the nursing pathway was a diagnosis and
treatment process for specific diseases [27]. It paid attention
to the synergy between various specialties in the treatment
process and is more time-effective.

Before or during thrombosis, it was often accompanied
by sensory abnormalities such as limb swelling and
numbness as well as pain leading to claudication. D-dimer
quantitative examination was very sensitive in the diagnosis
of lower extremity deep venous thrombosis. Positive could
not predict specific diseases, but it has a negative exclusion
diagnostic value, which was very useful in the diagnosis of
suspected deep venous thrombosis [28]. Therefore, we
choose these indicators to assist in the evaluation of the
nursing effect. Our results showed that the incidence of
venous thrombosis was 8.2% in the observation group and
24.7% in the control group, indicating that the incidence of
thrombosis was significantly reduced by using the clinical
nursing pathway intervention model for long-term bed-
ridden patients. In the control group, 17 patients had lower
limb pain, 8 patients had lower limb swelling, and 27 patients
had elevated D-dimer. In the observation group, 5 patients
had lower limb pain, 4 patients had lower limb swelling, and
9 patients had positive elevation of D-dimer. The incidence
of adverse events in the control group was 61.2%, which was
higher than 21.2% in the observation group. The conclusion
showed that the clinical nursing path based on evidence-
based medicine plays a better role in preventing venous
thrombosis and adverse complications in long-term bed-
ridden patients compared with the conventional nursing
model [29]. Compared with the conventional nursing mode,
personalized health education for patients could better
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improve the compliance of patients. Supervising the regular
lower limb movement of patients could prevent patients and
their families from taking chances and being lazy and could
effectively prevent lower limb venous thrombosis [30]. Our
results once again confirmed that the clinical nursing
pathway intervention model based on evidence-based
medicine is worthy of wide promotion in clinic. The study
results showed that the nursing satisfaction of the obser-
vation group was 90.58%, which was significantly better than
that of the control group (82.35%). At the same time, the
improvement of hemodynamic parameters such as SBP,
DBP, CBV, PR, CI, and CO in the observation group was
better than that in the control group. In the process of
nursing patients, we should assist patients in limb move-
ment, which could effectively improve the blood flow ve-
locity of patients and prevent the formation of venous
thrombosis [31]. At the same time, attention to the limb pain
and swelling of patients has to be paid. If abnormalities were
found, diagnosis should be performed as soon as possible
and measures for intervention should be carried out.

5. Conclusion

In conclusion, the implementation of nursing pathway in-
tervention based on evidence-based medicine had effectively
reduced the incidence of lower extremity venous thrombosis
in long-term bedridden patients. Clinical nursing pathway
can improve patients’ nursing efficiency, improve the
treatment effect, shorten hospital stay, and improve nursing
satisfaction. At the same time, our research also confirmed
the accuracy, scientificity, and practicality of evidence-based
nursing.

Data Availability

The simulation experiment data used to support the findings
of this study are available from the corresponding author
upon request.

Conflicts of Interest

The authors declare that they have no conflicts of interest
regarding the publication of this study.

Authors’ Contributions

Jing Chen and Yanli Wen contributed equally to this work.

References

[1] K. McLendon, A. Goyal, P. Bansal, and M. Attia, “Deep ve-
nous thrombosis risk factors,” in StatPearls [Internet]Stat-
Pearls Publishing, Treasure Island, FL, USA, 2021.

[2] C. T. Kraft and J. E. Janis, “Deep venous thrombosis pro-
phylaxis,” Clinics in Plastic Surgery, vol. 47, no. 3, pp. 409-414,
2020.

[3] P. C. Kruger, J. W. Eikelboom, ]. D. Douketis, and
G.]. Hankey, “Deep vein thrombosis: update on diagnosis and
management,” Medical Journal of Australia, vol. 210, no. 11,
pp. 516-524, 2019.

[4] J. Jaffray and G. Young, “Deep vein thrombosis in pediatric
patients,” Pediatric Blood & Cancer, vol. 65, no. 3, 2018.

[5] J.-F. Timsit, M. Rupp, E. Bouza et al., “A state of the art review
on optimal practices to prevent, recognize, and manage
complications associated with intravascular devices in the
critically ill,” Intensive Care Medicine, vol. 44, no. 6,
pp. 742-759, 2018.

[6] X.Xu,]J.Han, Y. Li et al., “Effects of orem’s self-care model on
the life quality of elderly patients with hip fractures,” Pain
Research & Management, vol. 2020, Article ID 5602683,
6 pages, 2020.

[7] J. M. Ferro and D. Aguiar de Sousa, “Cerebral venous
thrombosis: an update,” Current Neurology and Neuroscience
Reports, vol. 19, no. 10, p. 74, 2019.

[8] N. Gunawansa, D. H. Sudusinghe, and D. R. Wijayaratne,
“Hemodialysis catheter-related central venous thrombosis:
clinical approach to evaluation and management,” Annals of
Vascular Surgery, vol. 51, pp. 298-305, 2018.

[9] K. J. Ruskin, “Deep vein thrombosis and venous thrombo-
embolism in trauma,” Current Opinion in Anaesthesiology,
vol. 31, no. 2, pp. 215-218, 2018.

[10] C.O. Audu, T. W. Wakefield, and D. M. Coleman, “Pediatric
deep venous thrombosis,” Journal of Vascular Surgery: Venous
and Lymphatic Disorders, vol. 7, no. 3, pp. 452-462, 2019.

[11] D. Khialani, F. Rosendaal, and A. V. H. Vlieg, “Hormonal
contraceptives and the risk of venous thrombosis,” Seminars in
Thrombosis and Hemostasis, vol. 46, no. 8, pp. 865-871, 2020.

[12] A. K. Metz, J. A. Diaz, A. T. Obi, T. W. Wakefield,
D. D. Myers, and P. K. Henke, “Venous thrombosis and post-
thrombotic syndrome: from novel biomarkers to biology,”
Methodist DeBakey Cardiovascular Journal, vol. 14, no. 3,
pp. 173-181, 2018.

[13] T. Baldini, G. M. Asioli, M. Romoli et al., “Cerebral venous
thrombosis and severe acute respiratory syndrome corona-
virus-2 infection: a systematic review and meta-analysis,”
European Journal of Neurology, vol. 28, no. 10, pp. 3478-3490,
2021 Oct.

[14] M. C. Olson, M. G. Lubner, C. O. Menias et al., “Venous
thrombosis and hypercoagulability in the abdomen and
pelvis: causes and imaging findings,” RadioGraphics, vol. 40,
no. 3, pp. 875-894, 2020.

[15] T. Tritschler, N. Kraaijpoel, G. Le Gal, and P. S. Wells,
“Venous thromboembolism,” JAMA, vol. 320, no. 15,
pp. 1583-1594, 2018.

[16] N. M. Intagliata, S. H. Caldwell, and A. Tripodi, “Diagnosis,
development, and treatment of portal vein thrombosis in
patients with and without cirrhosis,” Gastroenterology,
vol. 156, no. 6, pp. 1582-1599, 2019.

[17] S.E.Kocher and E. Hofmann, “Epidural venous thrombosis as
differential diagnosis in back pain patients,” Neuroradiology,
vol. 60, no. 2, pp. 133-136, 2018.

[18] S. A. Berkman, “Post-hospital discharge venous thrombo-
embolism prophylaxis in medically ill patients,” Postgraduate
Medicine, vol. 133, no. supl, pp. 51-63, 2021.

[19] D. Canty, K. Mufti, L. Bridgford, and A. Denault, “Point-of-
care ultrasound for deep venous thrombosis of the lower
limb,” Australasian Journal of Ultrasound in Medicine, vol. 23,
no. 2, pp. 111-120, 2019.

[20] L. Brien, “Anticoagulant medications for the prevention and
treatment of thromboembolism,” AACN Advanced Critical
Care, vol. 30, no. 2, pp. 126-138, 2019.

[21] K. Liu, Y. Zhou, W. Xie et al., “Handgrip exercise reduces
peripherally-inserted central catheter-related venous throm-
bosis in patients with solid cancers: a randomized controlled



(22]

(23]

[24]

(25]

[26]

(27]

(28]

[29]

(30]

(31]

trial,” International Journal of Nursing Studies, vol. 86,
pp. 99-106, 2018.

X. Zheng, R. Jia, Y. Li, T. Liu, and Z. Wang, “Omega-3 fatty
acids reduce post-operative risk of deep vein thrombosis and
pulmonary embolism after surgery for elderly patients with
proximal femoral fractures: a randomized placebo-controlled,
double-blind clinical trial,” International Orthopaedics,
vol. 44, no. 10, pp. 2089-2093, 2020.

H. Li, Y. Liu, Q. Li, J. Fan, L. Gan, and Y. Wang, “Effects of a
fast track surgery nursing program in perioperative care of
older patients with a hip fracture,” European Geriatric
Medicine, vol. 11, no. 4, pp. 519-525, 2020.

B. J. Levin and P. Iyer, “Legal implications in the care of o
patients,” Nursing Clinics of North America, vol. 55, no. 2,
pp. 209-224, 2020.

S. Wu, W. Li, Q. Zhang, S. Li, and L. Wang, “Comparison of
complications between peripheral arm ports and central chest
ports: a meta-analysis,” Journal of Advanced Nursing, vol. 74,
no. 11, pp. 2484-2496, 2018.

C. Daj, J. Li, Q.-m. Li, X. Guo, Y.-y. Fan, and H.-y. Qin, “Effect
of tunneled and nontunneled peripherally inserted central
catheter placement: a randomized controlled trial,” The
Journal of Vascular Access, vol. 21, no. 4, pp. 511-519, 2020.
A. J. Ullman, D. Long, T. Williams et al., “Innovation in
central venous access device security,” Pediatric Critical Care
Medicine, vol. 20, no. 10, pp. e480-e488, 2019.

A. A. Rabinstein, J. D. Hellickson, T. A. Macedo, B. D. Lewis,
J. Mandrekar, and R. D. McBane 2nd, “Sequential pneumatic
compression in the arm in neurocritical patients with a pe-
ripherally inserted central venous catheter: a randomized
trial,” Neurocritical Care, vol. 32, no. 1, pp. 187-192, 2020.
A. Hawthorn, A. C. Bulmer, S. Mosawy, and S. Keogh,
“Implications for maintaining vascular access device patency
and performance: application of science to practice,” The
Journal of Vascular Access, vol. 20, no. 5, pp. 461-470, 2019.
Y. Li, P. Wang, L. Li, F. Wang, and Y. Liu, “Increased risk of
venous thromboembolism associated with polymyositis and
dermatomyositis: a meta-analysis,” Therapeutics and Clinical
Risk Management, pp. 157-165, 2018.

B. W. Wakefield, C. M. C. Masterson, M. T. Borges, and
K. J. Hurt, “Pancreatic cancer in pregnancy presenting with
thromboembolic events: case report and review of the liter-
ature,” Gynecologic and Obstetric Investigation, vol. 83, no. 4,
pp. 404-409, 2018.

Journal of Healthcare Engineering



