Risk Management and Healthcare Policy

Dove

ORIGINAL RESEARCH

Implementing a Pressure Injury Care Bundle in
Chinese Intensive Care Units

Xiaoman Zhang®'
Zhijun Wu?
Baosheng Zhao'
Qi Zhang?
Zhenxiang Li'

'Shandong Provincial Hospital Affiliated
to Shandong University, Jinan, Shandong
250021, People’s Republic of China;
2ZhongWei Institute of Nursing
Information, Beijing, Beijing 518031,
People’s Republic of China; 3School of
Nursing, Shandong University of
Traditional Chinese Medicine, Jinan,
Shandong 250355, People’s Republic of
China

Correspondence: Zhenxiang Li
Tel +86 15168887707
Email zhenxiangsd@ |63.com

Background: The incidence of pressure injury (PI) in intensive care units (ICUs) is high with
a low compliance rate for PI prevention standard care. Although studies have confirmed that PIs
are largely preventable, a PI care bundle based on the best evidence in Chinese ICUs is lacking.
Aim: The aims of this study are to assess the effectiveness of our PI care bundle—which is
based on the best evidence and designed to prevent the development of ICU PIs—and to
identify the changes in nurse compliance rates during the implementation process.

Methods:
Implementation strategies included training, auditing during the use of the care bundle,

A quasi-experimental, pre- and post-intervention design was used.
and measuring outcome indicators in the ICU. The key elements of the care bundle were
risk identification, skin assessment, patient repositioning, skin care, use of a pressure-
reducing device, and nutrition. The number and stage of PIs were collected at three time
points by unit staff. The implementation compliance rate was measured at two time points
using a compliance checklist.

Results: Pressure injury rates were reduced significantly from 13.86% to 10.41%. The
incidence of new hospital-acquired pressure injuries (HAPI) decreased by 29.5% within 6
months. The compliance rate of nurses increased significantly from 55.15% to 60.15% before
and after the implementation of the care bundle (x*=16.72, P=0.00); This result may be
attributable to the implementation of care bundle training for nurses and the audit.
Conclusion: A standardized care bundle based on the best evidence is indicated to effec-
tively reduce the incidence of PIs. The increase in compliance rate after the intervention may
benefit from nurses training in the care bundle and the audit during the intervention.
Keywords: pressure injuries, pressure ulcers, intensive care, intensive care unit, care bundle,
compliance

Background
Pressure injuries (PIs) usually occur over bony prominences and are local injuries
to the skin and/or subcutaneous tissues caused by pressure or pressure combined
with shear forces, and it may also be related to medical devices or other objects.’
Studies have shown that hospital-acquired pressure injuries (HAPIs) can reduce the
health-related quality of life (HRQOL) of patients, increase the length of hospital
stay, workload of nurses, and medical burden. They can also cause medical disputes
and even increase mortality. >

There are many risk factors for PI in critical-care patients, such as older age, poor
perfusion, and changes in mobility.* An epidemiological investigation showed that the
incidence of hospital-acquired pressure injuries is 0.63% (0.20—-1.20%) in China, and
critical care patients are more likely to develop PIs than general hospital patients.’ This
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indicates that it is necessary to take targeted measures to
prevent the occurrence of PIs in intensive care units (ICUs).

Studies suggest that the use of a care bundle can pre-
vent PIs even more effectively than clinical guidelines.®
A care bundle is a set of nursing interventions for
a particular class or individual patient, each element of
which has been clinically proven to improve patient
outcomes.” The care bundle approach is often used in the
clinic because it is usually based on the best evidence and
has been shown to benefit the patient’s clinical outcome.

Although studies have demonstrated an association
between care bundle and positive outcomes for ICU patients,
there is still no uniform and clear definition of a care bundle in
the ICU pressure ulcer prevention guidelines. The complexity
of the ICU environment and the severity of the patient’s illness
present challenges to care bundle implementation.®’ In addi-
tion, implementation compliance is also an important factor
that needs to be evaluated when using a care bundle. If com-
pliance with intervention guidelines is not considered, the
benefits of evidence-based practical intervention cannot be
maximized. Measuring the effectiveness of the PI prevention
bundle implementation through compliance with the bundle is
essential for a comprehensive understanding of the quality of
the bundle and its implementation, which is particularly useful
in effectiveness trials in a clinical setting.10 However, to date,
few studies have evaluated compliance with care bundles dur-
ing the intervention.

Considered that the incidence of pressure injuries in
China’s ICU is higher than that of other departments and
the use of a PI care bundle may improve patient outcomes
and reduce the incidence and mortality of PI. This study
evaluated the effectiveness of a care bundle in the Chinese
ICU. In addition, this study also assessed the compliance
rate for care bundle implementation to fully understand the
effectiveness of the PI prevention care bundle.

Aims

The aims of this study were to (1) identify the impact of the
care bundle on preventing PI, and (2) identify changes in the
compliance rate of nurses to the elements of the care bundle
at different time points (before and after intervention).

Method

Study Design

This quasi-experimental, pre- and post-intervention study
was completed over six consecutive months between April
and October 2019 in the ICUs of tertiary hospitals in China.

Participants and Setting

The study involved all critical care units in hospitals from
26 provinces in China, and all hospitals belonged to the
China Nursing Quality Promotion Alliance. Before the
study, 60 hospitals participated, and new hospitals were
accepted during the intervention process. After the study,
97 hospitals participated in data reporting. One hundred
sixty-three ICU nursing units participated in this study,
including medical, surgical, neurological, trauma, cardiac,
and mixed ICUs. All patients over 18 years of age
admitted to the ICU during the data collection phase
were included in our study. For data collection conveni-
ence, 97 hospitals were divided into six groups. Each
group was led by a head nurse responsible for supervising,
controlling the quality, implementing, and collecting data.

Pressure Injury Care Bundle

We designed a PI care bundle for adults receiving inten-
sive care based on a multi-stage and theory-driven
approach.'! Before the intervention, eight nursing manage-
ment specialists and four ICU head nurses attended
a three-hour meeting with the researchers to develop the
care bundle. The key elements of the care bundle were risk
identification, skin assessment, repositioning, skin care,
use of a medical device, and nutrition (Table 1).

Instrument

A care bundle checklist was specifically designed by
researchers for our study to check the compliance of
nurses with the care bundle (Table 6). The checklist con-
sists of six dimensions and 10 entries, with a series of yes
or no questions. We recorded the care bundle as imple-
mented only when the contents of the checklist were all
completed; if more than one item was not implemented, it
was recorded as unimplemented. Finally, we scored the
nurses’ implementation rate of the PI prevention bundle.

Procedure
The study ran from April 2019 to October 2019 (Table 2).

Pre-Intervention Phase

The pre-intervention data collection phase ran for 2 weeks
and consisted of usual care with the nurse staff continuing
to complete their standard pressure injury prevention prac-
tices (Table 2). There was a two-week period before the
nursing staff began to implement the bundle elements to
enable the delivery of the training and education session
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Table | The Pl Prevention Bundle

Intervention Key
Element

Pl Prevention Bundle

Risk identification

Use the Braden risk-assessment scale to assess
the risk of Pl within 24 hours of admission.

Skin assessment

Use the PI staging assessment tool to assess
skin condition within four hours of admission,
Assessments included skin defect, defect

location, depth, size, color, etc.

Patient

repositioning

Visit at least every two hours and turn the

patient over.

Skin care

Use pH weak acid/neutral cleansing liquid to
clean the skin of patients every day. Protect
exposed and damaged skin with a dressing.
Use skin protectant to prevent moisture-
related skin lesions if the patient has

incontinence.

Pressure reducing

device

Use decompression or pressure redistribution

equipment for at-risk patients.

Nutrition

A nutritionist assesses the nutritional status of
the patient within 24 hours of admission and

provides individualized nutritional guidance.

Table 2 Data Collection Procedures

(Table 2). We offered training sessions to the nursing staff
to maximize attendance and provided a care bundle bro-
chure for those who could not attend.

Intervention Phase

The care bundle was implemented and used for 24 weeks
(Table 2). To compare the nurse staffing before and after
the intervention, the ICU nurse-to-patient ratio was
obtained in the system. The risk assessment was
a mandatory component of our bundle. We provided
a harmonized method for conducting the risk assessment
and asked the nursing staff to document the risk assess-
ment score for each ICU patient on the bundle sheet. The
unit staff were ultimately responsible for unifying the
collection of these data and delivering it to nursing insti-
tute researchers for auditing purposes.

Data Collection

We conducted two assessments, one in April and one in
October 2019, to analyze differences in the compliance of
nurse implementation of the PI prevention bundle before
and after the intervention (Table 2). In addition, we

Pre-Intervention Phase Intervention Post-Intervention phase
Phase

2-Week Pre-Intervention 2-Week Training Period 24-Week

Period Intervention
Period

Consisted of:

Consisted of:

Consisted of: Data Collection (3rd

-Usual care with the care staff
continuing to complete their
standard Pl prevention.

Data Collection (Ist
timepoint):

-RN compliance with
implementation of the PU care
bundle (Ist check).

-Baseline ICU data

average nurse-patient ratio

-Pl incidence:

the number of patients with PI
the documented development
of any new HAPI

stage of Pl

-All group leaders learned about the

elements of the Pl care bundle through meetings
provided by the researcher.

-All RNs learned about the elements of the Pl care
bundle through one-to-one bedside education provided
by group leaders.

-All RNs were provided with brochures containing
elements of the Pl care bundle (risk identification, skin
assessment, patient repositioning, skin care, pressure-
reducing device, nutrition)

-Provide care
bundle elements for
patients at risk of PI.
Data Collection
(2nd timepoint)

- Baseline ICU data
average nurse-
patient ratio

-Pl incidence:

the number of
patients with PI

the documented
development of any
new HAPI

stage of Pl

timepoint)

-ICU RN compliance with
implementation of the PI
care bundle (2nd check).
-Baseline ICU data
average nurse-patient ratio
-Pl incidence:

the number of patients with
PI

the documented
development of any new
HAPI

stage of Pl
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conducted three timepoint surveys at 10 AM and 10 PM
on April 9, August 8, and October 30 to measure the
prevalence and stage of Pls in different periods (before,
during, and after intervention).

Data Analysis

We analyzed data using IBM SPSS (version 21; SPSS,
Chicago, IL). We used descriptive statistics (frequency and
percentage) to summarize the number of patients with PIs
and HAPIs, the development of PIs and HAPIs, and the
stage of PIs. Chi-square test was used to compare the
difference of PI prevalence and new HAPIs across three
time points (before, during, and after the intervention). We
used Poisson’s regression to examine the level of PI pre-
valence before and after the intervention. We measured
nursing staff adherence to the elements using the PI pre-
vention bundle compliance checklist. All-or-none measure-
ments were used to measure the ratio of patients who
actually received all of the care elements to the number of
patients eligible to receive the care elements. We calculated
adherence to the individual elements using an item-by-item
measurement in which the denominator was the total num-
ber of ICU patients per bed day, and the numerator was the
number of patients who received the element fully per day.

Ethics

Ethical approval to conduct this study was obtained from the
Medical Ethics Committee of Shandong Provincial Hospital
Affiliated to Shandong University (NO.2016-130). All
patients participating in this study signed an informed con-
sent form. For patients who are unconscious and unable to
obtain informed consent, the family members of the patients
will sign it instead. Our study was conducted in accordance
with the Declaration of Helsinki.

Results

Incidence and Stage of Pls

The results of timepoint surveys showed that the preva-
lence of pressure injuries decreased significantly from
13.86% to 10.41% (x*=21.183, P<0.01) (Table 3). The
prevalence of HAPI also decreased after the intervention,
but the difference was not statistically significant ()
=4.46, P=0.04) (Table 4).

The incidence of HAPI after the intervention was
0.705 times that before intervention (Table 5). There
was a relative rate reduction of 29.5% over the inter-
vention period. The reduction was seen in stage I to

Table 3 Incidence of HAPI

Time Number | Number The 1 P
of HAPI of Patient | prevalence
(n) (n) Rate (%)
Ist 73 3246 2.25 4.46 | 0.04
timepoint
2nd 60 3043 1.76
timepoint
3rd 69 4352 1.59
timepoint
Table 4 Incidence of PI
Time Number | Number | The xz P
of Pl (n) | of Prevalence
Patient Rate (%)
(n)
Ist 450 3246 13.86 21.18 | 0.00
timepoint
2nd 455 3043 13.37
timepoint
3rd 453 4352 10.41
timepoint

stage II and deep tissue PIs but not for unstageable Pls
(Figure 5).

Implementation Compliance of the Pl
Care Bundle

Baseline ICU Characteristics

Before the intervention, 156 ICU nursing units partici-
pated in data collection; 163 participated after the inter-
vention. A total of 2021 ICU patients participated in
verification before the intervention, and 2329 participated
after the intervention. Three timepoint surveys showed
that the nursing and patient ratio in the ICUs before and
after the intervention was relatively stable. The above
results indicated that the ICU baseline data of 97 hospi-
tals did not change significantly before and after the
intervention and were comparable (Figures 1-4).

Table 5 Poisson Regression Analysis of the Incidence of HAPI

Group IRR SE z P 95% ClI
Pre-intervention - - - - -

Post- 0.705 | 0.118 | —2.08 | 0.037 | 0.507 | 0.980
intervention
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Table 6 Implementation Compliance of the Pl Care Bundle 200
Implementation Ist 2nd e P 180
Compliance of the PI Time | Time 160
Prevention Bundle Point | Point
140
|.Skin assessment 2013; 2069; 17.52 | 0.00 120
Completed skin assessment use | 98.29 99.31
Pl staging assessment tool and 100
record. (yes) (n/%) 80
2.Patient repositioning 1953; 2375; 40.26 | 0.00 60
Completed turn the patient over | 96.83 99.37 40
every two hours. (yes) (n/%) -
3.Skin care 1820; 2304; 3.06 0.08 0
3.1Use pH weak acid/neutral 91.46 92.87 Apr.12 0Oct.30
cleansing liquid to clean the skin
of patients. (yes) (n/%) Figure | ICU baseline data of nursing units.
3.2Keep the skin dry and clean. 1904; 2325; 17.28 | 0.00
(yes) (n/%) 9487 | 97.28
2500 -
3.3Use skin protectant to 1532; 2173; 34.33 | 0.00
prevent moisture-related skin 76.79 87.27
lesions if the patient has 2000 - i
incontinence. (yes) (n/%)
4.care of medical devices 1547; 2324; 7.73 0.00 1500 -
Use decompression or pressure | 95.61 97.24
redistribution device for patients
at risk. (n/%) 1000 - )
5.Nutrition 2219; | 2219 0.00 | 1.00
5.1provide individualized 92.85 92.84 500 - -
nutritional guidance. (n/%)
5.2Regular monitoring of 1984; 2295; 14.77 | 0.00 0 - .
nutritional indicators. (n/%) 98.02 96.02 Apr.12 Oct.30
Implementation rate of the Pl 1644; 2163; 17.62 | 0.00 Figure 2 ICU baseline data of patients.
prevention bundle. (n/%) 55.15 60.15
Compliance Rate of Care Bundle KED
The ICU staff compliance rate for the PI care bundle = o ——4.09
increased from 55.15% to 60.15% before and after the  — 3'50 B
intervention, and the difference was statistically significant o ' —313
e S 3.00 :
(’=17.62, P<0.01) (Table 6). However, no significant e P 2.71 2.62
improvement was observed for compliance with the use of -3 . 2.16 o
g 200 1.96 213
pH weak acid/neutral cleaning liquid to clean the skin of g Y55 1.72 e 1.75
patients and provide individualized nutritional guidance. = 1'00
=] .
‘2 —-0.75
25 0.50 —0.50 —0.50
Discussion 0.00
Prevalence of Pressure Injuries
. . . . . Apr.9 Aug.8 Oct.30
This was a quasi-experimental, pre- and post-intervention
deSigIl study conducted in the ICUs of 97 general hOSpitaIS Figure 3 ICU baseline data of nursing and patient ratio at 10 a.m.
Risk Management and Healthcare Policy 2021:14 htps: 2439

Dove:


https://www.dovepress.com
https://www.dovepress.com

Zhang et al

Dove

> 500
. 450 —T4.52 7
Z 400 —4.00
o 350
S 3.00 3.11 3.00 3.10
8 250 58 -2.42 2.55
5 2.08
g 200 2.00 2.00
e
2 1.50
1.00
=y 1075
‘@ 050 -L0.50 -1-0.50
2 0.00
Apr.9 Aug.8 Oct.30

Figure 4 ICU baseline data of nursing and patient ratio at 10 p.m.

in China. The purpose of our study was to explore the effec-
tiveness of the developed PI prevention care bundle. The
results of the study showed that the prevalence of Pls and
HAPIs decreased after using the PI care bundle. This is con-
sistent with previous studies™'? and further proves that the
bundle approach is more effective than single methods in
Chinese ICUs.

The prevention care bundle is considered a success as the
prevalence of Pls decreased significantly from 13.86% to
10.41%. However, it is worth noting that the ICU incidence
of PI is still not as low as that in other general departments.
This may be due to the long hospitalization of critically ill
patients or nurse deviation from the PI care bundle. A longer
hospital stay may increase the risk of PIs or the existence of
disease burden and secondary skin failure, making it extre-
mely difficult to completely eradicate Pls. Furthermore, the

M Plstage ]
H Pl stage IV
October 30
April 12
0% 10% 20% 30% 40%

Figure 5 Pl stage before and after intervention.

M Pl stage II

high incidence of PIs may be related to the lower nurse-to-
patient ratio (ie, 1:1.96 or 1:3.24). A lower nurse—patient
ratio means that ICU nurses have to take care of more
patients; the high nursing workload may result in infrequent
repositioning of these high-risk patients, thus accelerating
the development of Pls.

Although other countries have lower nurse-patient ratios,
the ICU nursing organization structure is different. For exam-
ple, the ICU in the United States is managed by
a multidisciplinary team, including respiratory therapists,
nutrition consultants, and physicians.'*'* Many studies report
that a high nurse—patient ratio is significantly associated with
high-quality, safe, and positive patient outcomes.'> "’

In addition, the results of this study show that the use
of the prevention care bundle reduces the severity of Pls,
which is consistent with other research.’ After the inter-
vention, the incidence of stage I, stage II, stage III, and
deep-tissue PIs all decreased, but the prevalence of
unstageable PIs increased. This difference may be due to
the nurses’ inconsistent identification standards for PI sta-
ging. This suggests that we should strengthen the training
of nurses in identifying and staging PIs in future research.

Implementation Compliance

The results of this study show that nursing staff have
a high compliance rate for the prevention care bundle.
The implementation rate of some bundle elements was
significantly higher after the intervention than before it.
This may be due to many factors. The first may be training
of nurses before the intervention. Previous studies have
shown that education and training can increase adherence

M Pl stage III

M Suspected deep injury B Unstageable

50% 60% 70% 80% 90%  100%
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to interventions, which may empower nurses and increase
their confidence in realizing positive changes in practice.'®
Therefore, we have reason to believe that pre-intervention
training increased nurses’ familiarity and confidence in the
implementation of nursing packages and further enhanced
nurses’ compliance. In addition, studies have found that
review and feedback related to any summary of clinical
manifestations is one of the most successful interventions
behavior.'””  We

a checklist for clustered nursing measures requiring nurses

to change professional designed
to check the implementation of the PI care bundle ele-
ments when caring for every patient at risk of PI. This
audit behavior in the implementation process may be
another important factor underlying the high compliance
of nurses in care bundle implementation in our study.
Finally, the care bundle approach serves as a strategy
based on the individual needs of the patient. The literature
points out that this method can increase compliance with
the intervention.°

Limitations

Our study has some limitations. First, the before and after
study design is susceptible to time changes which may
affect the results. The positive results may be explained
by the Hawthorn effect as there is no control group.
Second, we did not collect demographic characteristics
of everyone at the patient level, so we could not analyze
the impact of interventions on patients with different
characteristics (age, gender, disease severity, etc.). Third,
we did not consider the impact of nurse compliance rate
on the intervention effect, because previous studies
reported that PU incidence is not influenced by the com-
pliance level of nursing staff*' In addition, the nurse
shortage and their heavy workload in ICUs may affect
the implementation of the PI bundle care. Finally, the PI
care bundle, based on the latest evidence of PI prevention
strategies, combined several measures for risk factors.
Therefore, we cannot evaluate the effect of every preven-
tive measure.*?

Conclusions

To the best of our knowledge, this report describes the first
multi-site intervention study in China for a care bundle for PI
prevention. This study adopted a comprehensive intervention
method including a standardized evidence-based PI preven-
tive care bundle, training of nurses before the intervention,
and audit of the nurse’s implementation rate during the inter-
vention. This research suggests that the combination of the

care bundle with training and auditing of nursing staff may be
more beneficial to the transformation of practice.
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