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ABSTRACT

Background: Sepsis is a common and costly medical emergency, often leading to unplanned readmissions. The purpose of this
quality improvement project is to integrate staff education, every 4 hours vital signs monitoring guided by sepsis screening score,
and structured response via a process map to reduce unplanned 30-day readmission rate by 25% from baseline at a hospital-based
skilled nursing facility (HBSNF).
Methods: This project was conducted at an 18-bed HBSNF. Prior to implementing this project, all registered nurses and patient
care assistants received education on sepsis. Registered nurses were also trained in the proper use of Nursing Sepsis Management
Order Set and How to Respond: A Patient with Suspected Sepsis Process Map. From September 1 to November 30, 2020, the
project gradually increased vital signs monitoring frequency from every 12 hours to every 4 hours based on patients’ sepsis
risk stratified by sepsis screening score in 3 phases. Systemic Inflammatory Response Syndrome criteria was used to identify
sepsis-related unplanned readmissions.
Results: Overall, the 3-month vital signs monitoring compliance rate was 96% (5019/5223). The sepsis-related unplanned 30-day
readmission rate was reduced from baseline 47% (17/36) to 21% (4/19) at the end of this project, about a 55% decrease from
baseline.
Conclusions: The combination of an evidence-based electronic surveillance system and change in management strategies
significantly reduced sepsis-related unplanned 30-day readmissions at this HBSNF. Dissemination of these innovations could
improve sepsis management in other HBSNFs and positively impact patients’ health outcomes and healthcare costs.
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1. INTRODUCTION

1.1 Background and significance

Sepsis is a life-threatening medical emergency caused by
body’s extreme response to an infection. Each year, at least
1.7 million adults in America develop sepsis, among which
265,000 cases are fatal.[1] Sepsis is also the leading cause of
unplanned readmissions in American hospitals and among
nursing home residents.[2, 3] New and lasting morbidity and

mortality are common after sepsis. Twenty-two percent of
sepsis survivors suffer late deaths not explained by pre-sepsis
health statuses[4] and about 40% of them are re-hospitalized
within 90-day of discharge.[5] Older severe sepsis survivors
are at higher risk for long-term cognitive impairment and
physical problems. They have a higher 1-year mortality when
being discharged to a skilled nursing facility (SNF) compared
with those admitted to a SNF for other conditions.[6] From
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calendar year 2012- 2018, among Medicare beneficiaries, the
cost of SNF care for sepsis survivors rose from $3.9 billion to
$5.6 billion.[7] Beginning on October 1, 2018, the Centers for
Medicare and Medicaid Services (CMS) adjusted payments
to SNFs based on their performance in unplanned 30-day
readmissions.[8] Thus, it is important for organizations to
examine readmission rates because of their significant quality
and financial impact.

1.2 Literature review
The timing of sepsis diagnosis and treatment is critical. Poor
sepsis outcomes are observed when diagnosis and treatment
are delayed. Overall sepsis mortality is 12.5% but varies
by severity: 5.6%, 14.9%, and 34.2% for sepsis, severe sep-
sis, and septic shock, respectively. Costs follow a similar
pattern, increasing with severity level: $16 324, $24 638,
and $38 298.[9] For Medicare beneficiaries with a sepsis
inpatient admission, the six-month mortality rates remain
higher than average: 27%, 36%, and 60% for sepsis, severe
sepsis, and septic shock, respectively.[7] Although the early
signs of sepsis are vague and often difficult to detect, the
use of an evidence-based electronic surveillance and alerting
system, combined with changes in management strategies,
result in earlier detection of sepsis and significant reduction
in mortality and 30-day readmissions after sepsis.[10] Funded
by the CMS, Houston Methodist Hospital (HMH) led the
Sepsis Early Recognition and Response Initiative (SERRI)
project from 2012 to 2016 to reduce sepsis-related mortality
and costs. The sepsis screening tool, an achievement of this
project, was created to identify sepsis risk. The leaders of
the project suggested considering SNF patients with sepsis
screen score ≥ 3 to have a high risk of developing sepsis.[11]

Changes in vital signs prior to clinical deterioration are well
documented and are essential for early detection of deteri-
oration and prevention of adverse events which may lead
to unplanned readmissions.[12] The 30-day unplanned read-
mission rate is about 20% for patients admitted to a SNF,
and 8% of patients are re-hospitalized within 48 hours of
SNF admission. Among those quick returns, abnormal vital
signs, altered mental status, and shortness of breath are three
common reasons for readmission.[13] Among the four classic
vital signs (heart rate, temperature, blood pressure, and respi-
ratory rate), respiratory rate (RR) is a powerful predictor of
disease severity and early indicator of patient deterioration.
However, RR is the most neglected vital sign in clinical prac-
tice.[14, 15] Furthermore, vital signs monitoring is frequently
delayed or missed, particularly in high acuity patients.[16]

Thus, there is a pressing urgency to re-emphasize vital signs
practice.

The surviving sepsis campaign’s international guidelines do

not make specific recommendations on the frequency of vital
signs monitoring for management of sepsis.[17] Continuous
vital signs monitoring can detect clinical deterioration in
an earlier phase.[18] However, this practice usually happens
in an Intensive Care Unit (ICU) or with utilization of new
devices, which can be limited by resources. Although the
new devices require substantial initial investment, they are
promising for long-term cost-saving and cost-effectiveness
because of potential shortened hospital stays, reduced hos-
pital readmissions, and decreased mortality.[19] In resource-
limited settings, the Integrated Management of Adolescent
and Adult Illness guidelines, developed by the World Health
Organization, recommend monitoring blood pressure, heart
rate, and RR every 30 minutes to every hour in the first 6
hours of hospitalization, and every 1 to 2 hours thereafter
for the next 24 hours for patients with severe sepsis or septic
shock. Additionally, temperature should be measured every
6 hours. After the first 24 hours of resuscitation, vital signs
monitoring is recommended to be every 8 hours to daily.[20]

1.3 Local problem
Houston Methodist Hospital Skilled Nursing Facility (HMH-
SNF) is an 18-bed hospital-based SNF (HBSNF) within
Methodist’s system. It is closely connected to HMH, the
academic medical center located in the Texas Medical Center.
The adult/geriatric patients treated at HMHSNF are vulner-
able as a result of high disease acuity. Most patients are
admitted for continuing management of complicated medi-
cal problems and extensive therapy service after being dis-
charged from HMH. These problems include but are not
limited to complications after general surgery/organ trans-
plant/stroke, heart failure exacerbation with and/or without
ventricular assist device implantation, multiple drug resistant
infections, complicated wound care, cancer with chemother-
apy and/or radiation therapy. Most attending physicians or
their nurse practitioners (NPs)/ physician assistants follow
up with patients at HMHSNF at least 4-5 times per week.
Each patient also has several specialists on board. During
weekdays, a unit NP is on site as an extra layer of surveil-
lance. Additionally, the HMH Rapid Response Team (RRT)
backs up all rapid response events at HMHSNF 24/7. All
HMHSNF patient care is provided by registered nurses with
a 1:5 nurse/patient ratio. When patients need higher-level
care due to deterioration, they will be readmitted to HMH.

Sepsis is the leading cause of unplanned 30-day readmissions
at HMHSNF, accounting for 47% (17 out of 36) of all-cause
unplanned 30-day readmissions from June 1, 2019, to March
31, 2020. Moreover, sepsis is the most common cause of
organ failure and clinical deterioration among patients at
HMHSNF, often leading to activation of RRT and rehospi-
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talization, with 47% requiring intermediate or intensive care
services at the time of readmission to HMH. The overall
unplanned readmission rate at the HMHSNF has consistently
approached the national benchmark since 2014. The Pro-
tecting Access to Medicare Act of 2014 requires the CMS
to implement the Skilled Nursing Facility Value-Based Pur-
chasing (SNF-VBP) program, an effort that links Medicare
Part A payments to a SNF’s rehospitalization rate.[8] There
is an urgent need to reduce the unplanned readmission rate
at HMHSNF to avoid CMS penalty since the majority of
HMHSNF patients are insured by Medicare.

The commitment of efforts and resources directed towards
sepsis management diminished after the SERRI project con-
cluded at HMHSNF. There were no longer any functional
sepsis champions. In addition, the sepsis screening tool was
not properly used most of the time, as evidenced by many
nurses choosing “I am not the appropriate nurse” when the
sepsis best practice alert popped out. In the meanwhile,
HMHSNF had been accepting more complicated and sicker
patients over the past five years. Moreover, the early signs of
sepsis are vague and often difficult to detect. Some nurses,
especially new employees, rely heavily on automatic sepsis
alerts which usually generate every 12 hours at HMHSNF
based on the previous vital signs monitoring protocol. Fur-
thermore, many vital signs were recorded incompletely, and
respiratory rate was frequently ignored. All those may con-
tribute to increased sepsis-related unplanned 30-day hospital
readmissions at HMHSNF.

With the intention of early recognition and management
of sepsis at HMHSNF and overall goal of preventing un-
planned readmissions, improving quality of life, and low-
ering healthcare-related costs, a quality improvement (QI)
project was implemented from September to November 2020.
The purpose of this 3-month project was to reduce the sepsis-
related unplanned 30-day readmission rate by 25% from
baseline through staff education, every 4 hours vital signs
monitoring guided by sepsis screening score, and structured
response via a process map by November 30, 2020.

2. METHODS
2.1 Interventions
The utilization of an evidence-based electronic surveillance
and alerting system, combined with changes in sepsis man-
agement strategies, formed the backbone of this QI project.
The project integrated staff education, every 4 hours vital
signs monitoring (VSM) guided by sepsis score, and struc-
tured response via a process map. One of the authors, the
unit NP, a Doctor of Nursing Practice (DNP) student at the
University of Texas Medical Branch (UTMB) at Galveston,

developed this QI project as her DNP scholarly practice
project and obtained Institutional Review Board waivers
from HMH and UTMB. Prior to implementing this project,
the unit NP inquired about current VSM policy in HMH
acute units with similar patient populations as those admitted
to HMHSNF, since no specific VSM recommendations for
SNF patients were found from Methodist PolicyTech and
literature review. She spoke to HMHSNF leaders/key physi-
cians to secure their support for increasing VSM frequency
and initiating this QI project. She developed two educational
packages along with pre- and post-test for nurses and patient
care assistants (PCAs), respectively. From August 16, 2020,
to August 31, 2020, the unit NP provided in-service for all
nursing staff (bedside nurses, unit nursing director/managers,
and unit minimum data set coordinator) and PCAs at HMH-
SNF about sepsis, unplanned readmissions, and potential
clinical/financial impacts of the project.

Sepsis score is available on nurses’ work lists and automat-
ically generated from 5 variables (temperature, respiratory
rate, heart rate, latest white blood cell count, and mentation)
through the sepsis screening tool embedded in Methodist
electronic health record (EHR) system EPIC. The sepsis
scores at 8:30 am and 8:30 pm were used to stratify patients’
risks for developing sepsis and guide vital sign monitoring
frequency. The higher the score, the higher the risk for de-
veloping sepsis. From September 1, 2020, to November 30,
2020, the project gradually increased the number of patients
being investigated from only those with sepsis score ≥ 3 to
all patients with sepsis score ≥ 1 in 3 phases, except those on
comfort or hospice care. For a detailed timeline, see Figure
1.

The unit NP helped all PCAs set up a “Sepsis Score” on
their work list. All PCAs were instructed to immediately
report to nurses about temperatures < 96.8 or > 100.4 oF,
heart rate > 90, respiration rate > 20, systolic blood pres-
sure (SBP) < 90 mmHg or SBP decreases by 40 points from
baseline, acute alteration of mental status, or shortness of
breath. For each case of suspected sepsis, if the patient is
unstable and needs immediate provider’s attention, the nurse
is instructed to page RRT; otherwise, the nurse should notify
the attending physician or the unit NP. If there is no response
after 30 minutes of initial contact, the nurse should initiate
Nursing Sepsis Management Order Set (see Appendix A) per
Methodist protocol. The order set includes establishment
of intravenous (IV) access, monitoring vital signs every 1
hour, collection of blood and urine for lab work and culture,
and consultation of sepsis response team. If the patient’s
condition worsens during this time, page RRT immediately
(see Figure 2).
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Figure 1. Project timeline
PCAs: patient care assistants; VS: vital signs.

Figure 2. How to respond: A patient with suspected sepsis (Process Map)

2.2 Measures

The sepsis-related unplanned 30-day readmission rate is the
outcome measure. Sepsis is defined by the presence of two or
more signs of the systemic inflammatory response syndrome
(SIRS) when there is a documented or suspected infection
(Appendix B). The unit NP 1) extracted the medical record
numbers of unplanned 30-day readmissions between Septem-
ber 1 and November 30, 2020 from HMHSNF SharePoint,
where all planned and unplanned readmissions from HMH-
SNF to HMH were recorded; 2) explored EHRs and analyzed
all those unplanned 30-day readmissions; 3) used sepsis defi-
nition to identify sepsis-related ones; 4) examined the level
of care (LOC) required at unplanned readmissions such as
general ward acute care, intermediate care, and intensive
care.

Staff training participation rate prior to implementation of the
project and VSM compliance rate are two process measures.
Both can show whether the steps in the system are perform-
ing as planned to affect the outcome measure. Vital signs are
tracked for clinical changes, which trigger escalation towards
intervention. During implementation of the project, the unit
NP audited VSM compliance daily. A full set of vital signs
includes temperature, heart rate, respiratory rate, blood pres-
sure, and oxygen saturation. Missing any component will be
counted as non-compliant. However, compliance will still be
counted if patients refuse to have their vital signs checked.

Percentage of post-sepsis readmissions requiring general
ward acute care is used as a balancing measure. Readmis-
sions to general ward can be problematic because the inter-
ventions designed to improve sepsis recognition may trigger
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more alerts at early stages of sepsis. Patients at these stages
can be potentially treated at HMHSNF, but are actually read-
mitted to HMH general wards per provider’s preference.

3. RESULTS
Throughout the course of the project, 102 unique patients
qualified for every 4 hours VSM based on their sepsis score
at 8:30 am and 8:30 pm. The ages ranged from 20 to 97
years, and the mean was 70.9, with 52% female and 48%

male distribution. Overall, the 3-month VSM compliance
rate was 96% (5019/5223). The sepsis-related unplanned
30-day readmission rate was reduced from 47% (17/36) to
21% (4/19).

A run chart was used for analysis of sepsis-related unplanned
30-day readmission rate (the outcome measure) and VSM
compliance rate (one of the process measures) (see Figure
3).

Figure 3. Sepsis-related unplanned 30-day readmission at HMHSNF

Since both weekly number of sepsis-related readmissions
(numerator) and all-cause unplanned readmissions (denomi-

nator) were small, a stacked column chart was used to exam-
ine improvement (see Figure 4).

Figure 4. Sepsis-related vs. other-cause-triggered unplanned 30-day readmissions
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All staff (nurses and PCAs) attended the educational in-
service prior to the beginning of the project. The pre- and
post-survey of Nursing Sepsis Management Order Set Aware-
ness was used to investigate whether nurses were aware of

the order set and how often they used the order set in the past
3 months. The pre- and post-survey results were displayed
in clustered columns (see Figure 5).

Figure 5. Nursing sepsis management order set awareness and usage survey

Among those 19 unplanned readmissions, 16 were readmit-
ted to general wards for acute care, 1 was readmitted to
intermediate care unit (IMU), and 2 were readmitted to in-
tensive care unit (ICU). The balancing measure, percentage

of post-sepsis readmissions requiring general ward acute
care, was compared with baseline and displayed as clustered
columns (see Figure 6).

Figure 6. Level of care requested at unplanned readmissions

4. DISCUSSION

The baseline data was analyzed from June 1, 2019, to March
31, 2020, instead of more recently because of the COVID-
19 pandemic. The pandemic started roaming in the United
States in March 2020. It has changed not only hospitals’
practice focuses but also patient populations. HMHSNF
saw its first COVID-19 case in April 2020, which had to be
readmitted to hospital per state requirement. From Septem-
ber to November 2020, the second surge of COVID-19 was
flattened in Methodist hospitals. The patients admitted to

HMHSNF were similar to the ones admitted from baseline
time period. Many projects not directly related to COVID
were able to be carried out in Methodist, this project being
one of them.

The balance measure, defined as readmissions requiring gen-
eral ward acute care, was increased from 52.7% (19/36) to
84.2% (16/19). This may be explained by earlier recogni-
tion and reflects the unique patient composition at HMHSNF.
Due to the interventions designed to improve sepsis recogni-
tion, more alerts were triggered at earlier stages that could be
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potentially treated at HMHSNF. However, providers’ pref-
erences resulted in an inclination towards readmission to
HMH general wards, especially among transplant providers.
Literature review found that solid organ transplant (SOT) re-
cipients are at higher odds for unplanned readmissions.[21–23]

This pattern was clearly observed in this QI project: 56.3%
(9/16) of readmissions requiring acute care were post-SOT
recipients. In addition, 66.7% (2/3) of readmissions requir-
ing intermediate/intensive care were post-SOT recipients,
too. This finding could reflect that SOT recipients have more
pre-transplant comorbidities and post-transplantation com-
plications compared to non-SOT patients.[24] In addition
to these issues, studies found SOT recipients who are dis-
charged to post-acute care facilities (SNF or rehabilitation
facilities) have significantly increased risk for readmission
compared to those discharged home.[25] Although readmis-
sion among SOT recipients is common and costly, more
studies are needed to find clear strategies to prevent most of
those readmissions, especially those admitted to post-acute
care facilities.

The lowest VSM compliance rate was 92% when the third
phase of this project started. This prompted an immediate
investigation. The investigation found there was a significant
increase in workload due to more patients qualifying for ev-
ery 4 hours VSM (3-5 patients at phase II vs 13-16 patients
at phase III per shift, on average). In addition, nurses and
PCAs disagreed on who should monitor vital signs and hold
accountability when VSM was not completed as planned.
Nurses were informed that they should hold accountability
per Rule §224.5 RN Accountability for Delegated Tasks.
Moreover, teamwork was reinforced by the unit director and
managers. With continuous feedback and reinforcement, the
overall every 4 hours VSM compliance rate reached 96%,
surpassing the expected 90%. Due to significant decrease in
sepsis-related unplanned 30-day readmission rate, the unit
director decided to expand every 4 hours VSM to all patients
at HMHSNF and include sepsis education in annual compe-
tencies check-ups for nurses and PCAs. The substantiality
of the project is hardwired by change in unit vital signs pro-
tocol, improvement of knowledge, and increase in usage of
the structured sepsis process map.

4.1 Limitations
The significant limitation of the project is the particular set-
ting. The setting is a HBSNF with strong organizational sup-
port and resources. For instance, all patients are taken care
of by registered nurses with a 1:5 nurse-patient ratio and cov-
ered by 24/7 RRT for rapid response events. However, many
other SNFs may not have such a degree of staffing. In addi-
tion to frequent physician visits, the unit NP works 4 days per

week at this 18-bed unit, serving as visionary and operational
leader with frequent interaction with staff and management
to influence behavior change and team engagement. There-
fore, it may be much more of a challenge for other SNFs,
especially community-based SNFs (CBSNFs), to implement
the quality improvement initiatives in this project if they lack
the infrastructure or resources. The unique patient popula-
tions may also limit the dissemination of the project to other
SNFs. For instance, SOT patients account for a large portion
of unplanned readmission in this project. Other SNFs may
lack interest in replicating the intervention if they have differ-
ent patient populations. Furthermore, HMHSNF is closely
connected to HMH, so readmission is relatively easy, which
may have increased the number of readmissions compared
to CBSNFs. A CBSNF may choose to attempt to manage a
septic patient for longer if transferring to a hospital is not as
easy as with HMHSNF.

The other limitation was unplanned readmission identifica-
tion. This project only tracked unplanned 30-day readmis-
sions from HMHSNF to HMH. If the patient is discharged
from HMHSNF to the community and then re-hospitalized
within 30 days of discharge, they will not be tracked/included
in this project. The financial impact and improvement of pa-
tients’ health outcomes were triggers to start this project.
However, no measurements for these were included and
could be considered for more in-depth analysis into this
project in the future.

4.2 Implication
While the importance of monitoring vital signs in clinical
practice is indisputable, the optimal practice is yet to be de-
termined. Although vital signs are currently measured on a
routine basis in post-acute care facilities, there is a lack of
research in vital signs monitoring for patients in those facili-
ties, including HBSNFs. A systematic analysis only found
two studies detailing intermittent vital sign monitoring. Both
studied populations consisting of adult patients in hospital
wards and in emergency departments, and both were retro-
spective analyses of pre-existing cohorts with complete het-
erogeneity.[14] Furthermore, how frequent vital signs should
be measured in general wards varies among experts.[26] Some
suggest vital signs monitoring frequency should be based
on patient acuity and clinical assessment.[27] By exploring
optimal vital sign practice in sepsis early recognition and
prevention of avoidable readmissions, this QI project will pro-
vide an evidence-based perspective for vital sign frequency
practice at HBSNFs. To adopt this evidence-based practice,
most post-acute care facilities, especially HBSNFs, will need
to check vital signs more frequently, which may increase
the need for PCAs. However, considering the mean cost of
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$10,070 per unplanned 30-day readmission for sepsis,[2] the
cost of PCAs should be viewed as a promising investment
for long-term cost-saving and cost-effectiveness - after all,
the average hourly pay for a PCA in the United States, who
can take care of up to 7 patients in the same shift, is about
$16 an hour.[28] More importantly, the patient’s hospital stay
will likely be shortened due to a better health outcome. In
short, dissemination of the innovations could improve sepsis
prevention and management for patients in post-acute care
facilities and positively impact health outcomes, costs, and
reimbursements.

5. CONCLUSION

With the intention of early recognition and management of
sepsis, this 3-month QI project integrated staff education,
every 4 hours VSM, and structured response. The sepsis-
related unplanned 30-day readmission rate at HMHSNF has
significantly reduced from baseline 47% to 21%. Through

exploring optimal vital sign practice in sepsis early recogni-
tion and prevention of avoidable readmissions, the project
will provide an evidence-based perspective into an ad hoc
vital signs practice. In addition, dissemination of innovations
has potential to improve sepsis prevention and management
for patients admitted into SNFs, especially hospital-based
ones.

ACKNOWLEDGEMENTS
The authors would like to acknowledge the support of nursing
leadership (Post-Acute Care director Monica Ann Nichols,
daytime manger Lenis Sosa, nighttime manager Michael
Thompson, and Minimum Data Set Coordinator Cynthia
Montelongo), the hard work of all nurses and PCAs at HMH-
SNF, and the contribution of DNP clinical mentor Dr. Em-
manuel Javaluyas.

CONFLICTS OF INTEREST DISCLOSURE
The authors declare that there is no conflict of interest.

REFERENCES
[1] Dantes RB, Epstein L. Combatting sepsis: A public health

perspective. Clinical Infectious Diseases. 2018; 67(8): 1300-2.
PMid:29846544 https://doi.org/10.1093/cid/ciy342

[2] Mayr FB, Talisa VB, Balakumar V, et al. Proportion and cost of
unplanned 30-day readmissions after sepsis compared with other
medical conditions. JAMA. 2017; 317(5): 530-1. PMid:28114505
https://doi.org/10.1001/jama.2016.20468

[3] How common is sepsis in nursing home? [Internet] Nurs-
ing Home Abuse Center [cited 2021 Aug 18]. Available
from: https://www.nursinghomeabusecenter.org/news/co
mmon-sepsis-in-nursing-homes/

[4] Prescott HC, Osterholzer JJ, Langa KM, et al. Late mortality after
sepsis: Propensity matched cohort study. BMJ. 2016 May 17; 353:
i2375. PMid:27189000 https://doi.org/10.1136/bmj.i2375

[5] Prescott HC, Angus DC. Enhancing recovery from sepsis: A review.
JAMA. 2018; 319(1): 62-75. PMid:29297082 https://doi.org/
10.1001/jama.2017.17687

[6] Ehlenbach WJ, Gilmore-Bykovskyi A, Repplinger MD, et al. Sepsis
survivors admitted to skilled nursing facilities: Cognitive impairment,
activities of daily living dependence, and survival. Crit Care Med.
2018 Jan; 46(1): 37-44. PMid:28991827 https://doi.org/10.1
097/CCM.0000000000002755

[7] Buchman TG, Simpson SQ, Sciarretta KL, et al. Sepsis among
Medicare beneficiaries: 1. the burdens of sepsis, 2012-2018. Crit
Care Med. 2020 Mar; 48(3): 276-88. PMid:32058366 https:
//doi.org/10.1097/CCM.0000000000004224

[8] Centers for Medicare & Medicaid Services (CMS). The Skilled Nurs-
ing Facility Value-Based Purchasing (SNF VBP) program. 2020

[9] Paoli CJ, Reynolds MA, Sinha M, et al. Epidemiology and costs of
sepsis in the United States-an analysis based on timing of diagno-
sis and severity level. Crit Care Med. 2018 Dec; 46(12): 1889-97.
PMid:30048332 https://doi.org/10.1097/CCM.0000000000
003342

[10] Manaktala S, Claypool SR. Evaluating the impact of a computerized
surveillance algorithm and decision support system on sepsis mortal-
ity. Journal of the American Medical Informatics Association. 2017;
24(1): 88-95. PMid:27225197 https://doi.org/10.1093/jami
a/ocw056

[11] Jones SL, Ashton CM, Kiehne L, et al. The sepsis early recognition
and response initiative (SERRI). The Joint Commission Journal on
Quality and Patient Safety. 2016; 42(3): 122-AP7. PMid:26892701
https://doi.org/10.1016/S1553-7250(16)42015-5

[12] Considine J, Street M, Hutchinson AM, et al. Vital sign abnormali-
ties as predictors of clinical deterioration in subacute care patients:
A prospective case-time-control study. Int J Nurs Stud. 2020; 108:
103612. PMid:32473397 https://doi.org/10.1016/j.ijnurs
tu.2020.103612

[13] Ouslander JG, Naharci I, Engstrom G, et al. Hospital transfers
of skilled nursing facility (SNF) patients within 48 hours and 30
days after SNF admission. Journal of the American Medical Di-
rectors Association. 2016; 17(9): 839-45. PMid:27349621 https:
//doi.org/10.1016/j.jamda.2016.05.021

[14] Brekke IJ, Puntervoll LH, Pedersen PB, et al. The value of vital sign
trends in predicting and monitoring clinical deterioration: A sys-
tematic review. PloS one. 2019; 14(1): e0210875. PMid:30645637
https://doi.org/10.1371/journal.pone.0210875

[15] Mok WQ, Wang W, Liaw SY. Vital signs monitoring to detect patient
deterioration: An integrative literature review. Int J Nurs Pract. 2015;
21: 91-8. PMid:26125576 https://doi.org/10.1111/ijn.12
329

[16] Redfern OC, Griffiths P, Maruotti A, et al. The association be-
tween nurse staffing levels and the timeliness of vital signs mon-
itoring: A retrospective observational study in the UK. BMJ Open.
2019 Sep 27; 9(9): e032157, 2019-032157. PMid:31562161 https:
//doi.org/10.1136/bmjopen-2019-032157

[17] Rhodes A, Evans LE, Alhazzani W, et al. Surviving sepsis campaign:
International guidelines for management of sepsis and septic shock:
2016. Intensive Care Med. 2017 Mar; 43(3): 304-77.

Published by Sciedu Press 47

https://doi.org/10.1093/cid/ciy342
https://doi.org/10.1001/jama.2016.20468
https://www.nursinghomeabusecenter.org/news/common-sepsis-in-nursing-homes/
https://www.nursinghomeabusecenter.org/news/common-sepsis-in-nursing-homes/
https://doi.org/10.1136/bmj.i2375
https://doi.org/10.1001/jama.2017.17687
https://doi.org/10.1001/jama.2017.17687
https://doi.org/10.1097/CCM.0000000000002755
https://doi.org/10.1097/CCM.0000000000002755
https://doi.org/10.1097/CCM.0000000000004224
https://doi.org/10.1097/CCM.0000000000004224
https://doi.org/10.1097/CCM.0000000000003342
https://doi.org/10.1097/CCM.0000000000003342
https://doi.org/10.1093/jamia/ocw056
https://doi.org/10.1093/jamia/ocw056
https://doi.org/10.1016/S1553-7250(16)42015-5
https://doi.org/10.1016/j.ijnurstu.2020.103612
https://doi.org/10.1016/j.ijnurstu.2020.103612
https://doi.org/10.1016/j.jamda.2016.05.021
https://doi.org/10.1016/j.jamda.2016.05.021
https://doi.org/10.1371/journal.pone.0210875
https://doi.org/10.1111/ijn.12329
https://doi.org/10.1111/ijn.12329
https://doi.org/10.1136/bmjopen-2019-032157 
https://doi.org/10.1136/bmjopen-2019-032157 


http://jnep.sciedupress.com Journal of Nursing Education and Practice 2023, Vol. 13, No. 6

[18] Weenk M, Koeneman M, van de Belt, et al. Wireless and continuous
monitoring of vital signs in patients at the general ward. Resuscita-
tion. 2019; 136: 47-53. PMid:30685546 https://doi.org/10.1
016/j.resuscitation.2019.01.017

[19] Javanbakht M, Mashayekhi A, Trevor M, et al. Cost utility anal-
ysis of continuous and intermittent versus intermittent vital signs
monitoring in patients admitted to surgical wards. Journal of Med-
ical Economics. 2020; 23(7): 728-36. PMid:32212979 https:
//doi.org/10.1080/13696998.2020.1747474

[20] Jacob ST, Lim M, Banura P, et al. Integrating sepsis management
recommendations into clinical care guidelines for district hospi-
tals in resource-limited settings: The necessity to augment new
guidelines with future research. BMC Medicine. 2013; 11(1): 1-7.
PMid:23597160 https://doi.org/10.1186/1741-7015-11-1
07

[21] Gotur DB, Masud FN, Ezeana CF, et al. Sepsis outcomes in solid or-
gan transplant recipients. Transplant Infectious Disease. 2020; 22(1):
e13214. PMid:31755202 https://doi.org/10.1111/tid.1321
4

[22] Hogan J, Arenson MD, Adhikary SM, et al. Assessing predic-
tors of early and late hospital readmission after kidney transplan-
tation. Transplant Direct. 2019 Jul 29; 5(8): e479. PMid:31576375
https://doi.org/10.1097/TXD.0000000000000918

[23] Lushaj E, Julliard W, Akhter S, et al. Timing and frequency of un-
planned readmissions after lung transplantation impact long-term
survival. Ann Thorac Surg. 2016; 102(2): 378-84. PMid:27154148
https://doi.org/10.1016/j.athoracsur.2016.02.083

[24] Li AH, Lam NN, Naylor KL, et al. Early hospital readmissions after
transplantation: Burden, causes, and consequences. Transplantation.
2016 Apr; 100(4): 713-8. PMid:26469984 https://doi.org/10
.1097/TP.0000000000000917

[25] Alrawashdeh M, Zomak R, Dew MA, et al. Pattern and predictors of
hospital readmission during the first year after lung transplantation.
Am J Transplant. 2017 May; 17(5): 1325-1333. PMid:27676226
https://doi.org/10.1111/ajt.14064

[26] Smith GB, Recio-Saucedo A, Griffiths P. The measurement frequency
and completeness of vital signs in general hospital wards: An evi-
dence free zone? Int J Nurs Stud. 2017; 74: A1-4. PMid:28701265
https://doi.org/10.1016/j.ijnurstu.2017.07.001

[27] McGhee TL, Weaver P, Solo S, et al. Vital signs reassessment
frequency recommendation. Nurs Manage. 2016; 47(9): 11-2.
PMid:27570917 https://doi.org/10.1097/01.NUMA.000049
1132.98848.22

[28] How much do patient care assistant jobs pay per hour? [In-
ternet] ZipRecruiter [cited 2022 Aug 11]. Available from:
https://www.ziprecruiter.com/Salaries/Patient-Car
e-Assistant-Salary-per-Hour

48 ISSN 1925-4040 E-ISSN 1925-4059

https://doi.org/10.1016/j.resuscitation.2019.01.017
https://doi.org/10.1016/j.resuscitation.2019.01.017
https://doi.org/10.1080/13696998.2020.1747474
https://doi.org/10.1080/13696998.2020.1747474
https://doi.org/10.1186/1741-7015-11-107
https://doi.org/10.1186/1741-7015-11-107
https://doi.org/10.1111/tid.13214
https://doi.org/10.1111/tid.13214
https://doi.org/10.1097/TXD.0000000000000918
https://doi.org/10.1016/j.athoracsur.2016.02.083
https://doi.org/10.1097/TP.0000000000000917
https://doi.org/10.1097/TP.0000000000000917
https://doi.org/10.1111/ajt.14064
https://doi.org/10.1016/j.ijnurstu.2017.07.001
https://doi.org/10.1097/01.NUMA.0000491132.98848.22
https://doi.org/10.1097/01.NUMA.0000491132.98848.22
https://www.ziprecruiter.com/Salaries/Patient-Care-Assistant-Salary-per-Hour
https://www.ziprecruiter.com/Salaries/Patient-Care-Assistant-Salary-per-Hour

	Introduction
	Background and significance
	Literature review
	Local problem

	Methods
	Interventions
	Measures

	Results
	Discussion
	Limitations
	Implication

	Conclusion

