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ﬁbstract \
Background: To research effective prevention and treatment strategies for pressure sores in geriatric patients

and examine the results from application of a three-level linkage system.

Methods: We developed and constructed a three-level linkage intervention system for pressure sores from Jun
2017 to Dec 2018, centered at the geriatrics department of the Ninth People's Hospital of Zhengzhou, China.
The changes included improving the organization structure; formulating a unified evaluation system for quanti-
tation of pressure sore risk management; formulating and standardizing the reporting/feedback mechanism;
constructing and improving three-level linkage system staff training; and establishing a quality control system for
process monitoring guidance and final evaluation feedback.

Results: The incidence of pressure sores significantly decreased, nursing staff’s knowledge level regarding pres-
sure sore prevention and treatment increased, and pressure sore cure rate and care satisfaction increased.
Conclusion: Implementation of a three-level linkage intervention system for pressure sores in geriatric patients
and standardizing pressure injury assessment helps achieve pressure sore prevention and eatly intervention, ef-
fectively reduces the occurrence of pressure sores in geriatric nursing homes, increases the cure rate, and im-
proves care satisfaction among patients.
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Introduction

Pressure sores are localized injuries to the skin or
underlying soft tissues at bony protrusion sites or
in areas that are in contact with medical devices.
They are caused by intense or long-term pressure
or pressure combined with shear force. The in-
crease in the geriatric population in China is caus-
ing pressure sores to become an increasingly

common complication observed in clinical prac-
tice that is undesirably affecting the survival and
quality of life of these patients. Additionally, the
gradual increase in the number of bedridden pa-
tients has led to an increase in the prevalence of
pressure sores and treatment costs (1-3).
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Our group previously disseminated a question-
naire that found that primary care staff lacked
pressure sore prevention knowledge, judgment
capabilities, and nursing knowledge, and they
could not prevent pressure sores or identify pres-
sure sores at an early stage. The nursing staffs
often pay attention to pressure sores only when
they worsen. Medical staff provide advocacy to
caregivers only during patient hospitalization,
resulting in limited benefits. Therefore, it is im-
perative to conduct simultaneous advocacy, train-
ing, and technical promotion of nursing staff in
the community and in geriatric nursing homes.
The standardization of pressure sore treatment
and promotion of treatment techniques in a sci-
entific manner would enable geriatric nursing
homes to identify and treat pressure sores at an
early stage. Only by standardizing pressure sore
procedures and promoting technical and scien-
tific implementation, geriatric nursing homes can
perform early identification and management and
provide timely referral for patients with refracto-
ry wounds.

The organization system consists of the Ninth
People's Hospital of Zhengzhou (tertiary geriatric

hospital), community health service centers, and
geriatric nursing homes. The tertiary staff of this
system comprises the wound therapists and nurs-
es from the Ninth People's Hospital of Zheng-
zhou, secondary staff comprises the medical staff
in the community health service centers, and
primary staff comprises staff and nurses in geriat-
ric nursing homes. When primary staff discover
patients with pressure sores or who are at high-
risk for pressure sores, the staff will perform pre-
vention, advocacy, and reporting while the sec-
ondary staff will perform consultations, pressure
sore risk assessment, formulate the prevention
and treatment measures for pressure sores, treat
stages 1 and 2 pressure sores, and refer patients
with stage 3 pressure sores to tertiary staff for
consultations. Patients who are indicated for re-
ferral will be referred to the Ninth People's Hos-
pital of Zhengzhou for treatment. Patients will be
transferred back to the primary or secondary in-
stitution to continue treatment after the im-
provement of their condition. The specific steps
are shown in Fig.1.
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Fig. 1: Three-level linkage intervention system procedure

In order to reduce the incidence of pressure ul-
cers, improve the cure rate of pressure ulcers,
reduce medical expenses, reduce the social bur-
den, our hospital launched the hospital-
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community health service center - pension insti-
tutions (family) extended services, through con-
tinuous practice and improvement, in the preven-
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tion of pressure ulcers intervention system has
achieved good results.

Methods

We established Jun 2017, Dec 2017, Jun 2018,
and Dec 2018 as time points in the construction
of the three-level linkage intervention system for
pressure sores. We examined the number of pa-
tients at risk for pressure sores; incidence of pres-
sure sores; pressure sore knowledge mastery in
nursing staff; pressure sore prevention and
treatment skill mastery in nurses; pressure sore
cure rate; and nursing satisfaction in geriatric pa-
tients or their relatives in primary and secondary
institutions. We performed a comparison of dif-
ferences before and after the implementation of
the three-level linkage intervention system for
pressure sores in geriatric patients and assessed
whether these differences were statistically signif-
icant.

Statistical methods

SPSS 21.0 statistics (IBM Corp., Armonk, NY,
USA) software was used for the analysis. A chi-
squared test was used for the qualitative data, and
a difference of P < 0.05 was considered to be
statistically significant.

Results

We constructed a three-level linkage intervention
system for pressure sores, centered at the Ninth
People's Hospital of Zhengzhou, surrounded by
community health service centers and extending
to surrounding communities (geriatric nursing
homes). Pressure sore prevention and treatment
training centers were established to formulate
standardized pressure sore prevention and treat-
ment procedures. We conducted more than 60
training classes and trained more than 500 medi-
cal staff; the awareness rate was 100%. We per-
formed examinations for which the pass rate was
90%. We also drafted a tertiary prevention and
treatment manual for pressure sores in geriatric
patients. A total of 16,000 manuals were printed
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and 10,000 manuals were distributed, which ben-
efited over 300,000 people. We conducted long-
term health knowledge seminars in the commu-
nity, performed a census on the health status of
disabled geriatric residents, constructed a primary
and secondary prevention system, and strength-
ened pressure sore prevention and treatment
knowledge in residents. We also constructed an
information transmission system, improved the
“pressure sores green channel,” reduced the inci-
dence of pressure sores, and improved the cure
rate. We promoted the standardized pressure
sore prevention procedure and green treatment
channel demonstration points; carried out sys-
tematic, long-term, and effective follow-up and
intervention on patients; gradually constructed a
good network system; and examined the “hospi-
tal/community health service center/geriatric
nursing homes” three-level linkage intervention
system for pressure sores. Pressure sore preven-
tion and treatment knowledge dissemination was
performed in 4 community health service cen-
ters, 10 geriatric nursing homes, and 500,000
members of the public (60 education seminars in
geriatric nursing homes and communities). Basic
pressure sore files were constructed for patients
with pressure sores in the jurisdiction areas, and
the three-level linkage system for pressure sore
prevention and management was constructed.
Pressure sore wet healing and continuous nega-
tive pressure treatment training and guidance
were carried out for staff in community health
service centers and geriatric nursing homes. We
also arranged for observational training for more
than 500 staff in the geriatrics department of the
Ninth People's Hospital of Zhengzhou, and pet-
formed pressure sore prevention and treatment
training on patients with pressure sores in the
jurisdiction.

We summarized the project’s implementation
experience to form a mature and promotable
three-level linkage prevention and intervention
system for pressure sores and completed the
drafting of the tertiary prevention and treatment
knowledge manual for pressure sores in geriatric
patients. We accelerated the construction of an
informative network system and rapid transmis-
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sion system centered at the Ninth People's Hos-
pital of Zhengzhou, extending to 4 community
health service centers and 10 geriatric nursing
homes; constructed a 24-h pressure sore service
hotline and online service platform; achieved re-
al-time wound consultation and remote video
meetings for diagnosis and management of re-
fractory pressure sores; carried out real-time fol-
low-up on the pressure sore treatment status of
every patient; and constructed a pressure sore
treatment green channel. A partial fee waiver was
provided to patients with pressure sores having
financial constraints after they signed the relevant
documents. This waiver benefited 1700 patients
with pressure sores. Through promotion, train-
ing, and treatment in this project, the overall in-
cidence of pressure sores decreased, pressure
wound videos before and after treatment were
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archived, and the three-level prevention and
treatment model for pressure sores in geriatric
patients was successfully constructed.

The three-level linkage intervention system for
pressure sores in geriatric patients was imple-
mented from Jun 2017 to Dec 2018 and covered
26 primary and secondary institutions, involved
3112 elderly patients, and trained 587 staff.

The Braden scale was used for pressure sore risk
assessment. There was no significant difference
in the risk of pressure sores in geriatric patients
before and after training. After pressure sore
knowledge training, risk assessment, and preven-
tative intervention, the incidence of pressure
sores after training was lower than that before the
training, and this difference was statistically sig-
nificant. Results are shown in Fig. 2 and Table 1.

Pressure
sore risk

Pressure sore
occurrence
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Fig. 2: Pressure sore risk and incidence before and after training

Table 1: Comparison of pressure sore risk and incidence before and after the training

Date

High risk of pressure ulcers

Incidence of pressure sore

n Percentage (%) n Percentage (%)
Before prevention and 542 38.12 288 20.71
treatment
After prevention and 605 41.07 61 4.14%

treatment

*P<0.05, compared with before prevention and treatment

Through education regarding pressure sores and
training for their prevention and treatment, these
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skills significant improved in nursing staff after
training compared with that before training, and
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this difference was statistically significant (P < nursing satisfaction after training was improved
0.05). Results are shown in Fig. 3 and Table 2. compared with that before training, and the dif-
Through standardizing risk assessment, nursing ferences were statistically significant (P < 0.05).
intervention measures, and pressure sore diagno- Results are shown in Fig. 4 and Table 3.

sis and treatment, pressure sore cure rate and
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Fig. 3: Pressure sore knowledge and prevention and treatment skills in nursing staff before and after training

100% Pressure sore

cure rate

80% - Nursing
satisfaction

60% -

40%4

20%-

0%

] ] L] Ll
2017.06 2017.12 2018.06 2018.12 Date

Fig. 4: Pressure sore cure rate and nursing satisfaction before and after training

Table 2: Comparison of pressure sore knowledge, and prevention and treatment skill mastery in nursing staff before
and after training

Date Pressure sore knowledge Prevention and treatment skills
Number of qualified Percentage (%) Number of quali- Percentage (%)
staff fied staff
Before prevention and 83 39.21 70 33.62
treatment
After prevention and 192 90.57* 187 88.04*
treatment

* P<0.05, compared with before prevention and treatment
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Table 3: Comparison of pressure sore cure rate and nursing satisfaction before and after training

Date Cure rate (%) Nursing satisfaction (%)
Before  prevention  and 26.43 56.73

treatment

After prevention and treat- 90.11* 91.27*

ment

* P<0.05, compared with before prevention and treatment
Discussion

Pressure sores are localized injuries to the skin or
underlying soft tissues at bony protrusion sites or
in areas that are in contact with medical devices.
They are caused by intense or long-term pressure
or pressure combined with shear force. Pressure
sores present as deep tissue injuries with intact
skin or open ulcers and are associated with pain,
causing immense stress to patients, families, soci-
ety, and healthcare institutions (4,5). Statistical
data showed that the prevalence of pressure sores
in overseas general hospitals is 3.4%—17.6% (6).
One study at an Italian family palliative treatment
center showed that the prevalence of pressure
sores is 9.2%—15.5% (7). A cross-sectional study
performed on inpatients aged =18 yr in 12 gen-
eral hospitals demonstrated that the prevalence
of pressure sores and the incidence of hospital-
acquired pressure sores was 1.6% and 0.6%, re-
spectively (8).

The increase in the geriatric population in China
is causing pressure sores to become an increas-
ingly common complication observed in clinical
practice that is undesirably affecting the survival
and quality of life of these patients. Additionally,
the gradual increase in the number of bedridden
patients has led to an increase in the prevalence
of pressure sores and treatment costs. The inci-
dence and prevalence of pressure sores in com-
munity residents is 0.05% and 0.08%, respective-
ly, and the results of 37,481 questionnaires
showed that the prevalence of pressure sores is
0.1% (9). However, the latest knowledge on pres-
sure sore prevention and treatment has not been
disseminated to community health service centers
and geriatric nursing home, resulting in a lack of
effective nursing and professional guidance for
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geriatric patients with chronic diseases in the
community. This has led to an increase in the
overall incidence and severity of pressure sores.
Advanced training and education for caregivers
was an important factor for improving pressure
sore prevention knowledge among caregivers
(10). The risk of developing pressure sores in
long-term home-dwelling geriatric patients is
27.5%, due to inadequate nursing capabilities and
lack of equipment. Additionally, there is an in-
creasing incidence of pressure sores in geriatric
nursing homes. Some effective methods that can
be employed for pressure sore management in-
clude the improving pressure sore prevention and
treatment in the community and in geriatric nurs-
ing homes, educating patients and caregivers re-
garding the prevention and treatment, highlight-
ing the concept of focusing on pressure sore pre-
vention supplemented by treatment and com-
bined prevention and treatment, and constructing
a three-level linkage intervention system for pres-
sure sores in geriatric patients.

At present, as the geriatric population increases,
the incidence of pressure sores remains high in
medical institutions, families, and geriatric nurs-
ing homes. The resultant medical expenditure
and caregiver stress causes an immense social and
family burden (2, 11). The risk factors for pres-
sure sores include older age, immobility, multiple
comorbidities, and malnutrition (12). Although
prevention costs of pressure sores are far lower
than treatment costs, effective prevention and
control requires the construction of a compre-
hensive pressure sore management system and
feasible work flow to achieve pressure sore moni-
toring standardization and proceduralization (13,
14). In recent years, many exploratory studies on
pressure sore management models have been
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conducted. For example, Tian et al (15) con-
structed a pressure sore management system, Liu
(16) used the Plan-Do-Study-Act cycle model to
effectively control intra-hospital pressure sores,
and Li et al (17) employed the concept of care
bundle for pressure sore prevention and control.
Although this increased intra-hospital pressure
sore nursing efficiency to some extent and re-
duced the incidence of pressure sores, there were
still gaps in pressure sore prevention and control
in geriatric patients at home and after discharge
from the hospital. Therefore, only the construc-
tion of a three-level linkage intervention system
for pressure sores in geriatric patients could
achieve pressure sore prevention and control in
the entire society.

Conducting seminars and educating community
residents under the jurisdiction of community
health service centers and nursing staff in geriat-
ric nursing homes regarding pressure sores leads
to professional knowledge dissemination at a
grassroot level. This training effectively improves
the theoretical and technical skill levels of nursing
staff, enabling them to obtain the latest
knowledge on pressure sore prevention, thereby
fundamentally reducing its incidence. In the
three-level linkage intervention system for pres-
sure sores in geriatric patients we constructed,
stages 1 and 2 pressure sores were diagnosed and
treated in community health service centers and
geriatric nursing homes. This approach helped
achieve early discovery, prevention, and standard-
ized diagnosis and treatment, thereby reducing
the risk of pressure sore worsening, lowering the
hospitalization rate, and reducing the time, ener-
gy, and financial burden of families from visiting
geriatric nursing homes and hospitals. Stage 3
and above pressure sores were referred for timely
evaluation, intervention, and inpatient treatment,
which shortened the treatment cycle, reduced
medical costs, and increased the pressure sore
cure rate. The bidirectional referral between geri-
atric nursing homes and hospitals and optimiza-
tion of medical resources were also concrete
presentations of the national tiered diagnosis and
treatment policies (18). The National Health
Commission recommended medical institutions
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meet the criteria to construct a wound repair de-
partment. There was also a clear requirement for
wound management specialists proposed in view
of the severe disease situation in China.

The implementation of the three-level linkage
intervention system for pressure sores in geriatric
patients and a bidirectional linkage and referral
system between major hospital wound treatment
centers and community health service centers
(19) helped solve actual problems in patients with
pressure sores and had positive effects in pre-
venting pressure sores and increasing their treat-
ment rate. This replicable pressure sore preven-
tion and treatment model is worthy of promotion
on a larger scale and also provides other regions
with reference experiences for pressure sore pre-
vention and treatment.

Conclusion

Our construction of the three-level linkage inter-
vention system for pressure sores in geriatric pa-
tients also addressed the current social situation
and disease spectrum evolution, which includes
increased numbers of geriatric and bedridden pa-
tients and the increased incidence of pressure
sores. Timely exploration of chronic disease pre-
vention and treatment interventions is also an
exploration of how to construct wound repair
departments with Chinese characteristics.
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