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Abstract
Background: On January, 1, 2018, the Minnesota
Department of Health (MDH) revised its requirements for
the Minnesota Vaccines for Children (MnVFC) program
to include continuous temperature monitoring for all
storage units that hold Vaccines for Children (VFC). 1
This presented an opportunity for Mayo Clinic Health
Systems (MCHS) sites in Southeast Minnesota (SE MN)
to improve patient safety by streamlining vaccine
temperature monitoring practices across these sites.
Objective: Improve patient safety and staff satisfaction
by streamlining vaccine temperature monitoring practices
across six (6) Mayo Clinic Health Systems (MCHS) sites
to be compliant with the revised MDH guidelines.
Methods: The DMAIC quality improvement framework
was used to guide the improvement efforts.
Results: Implementation of an automated continuous
temperature monitoring system (TempTrak® Enterprise),
together with supporting policies and procedures
reduced the risk of adverse patient safety events due to
cold-chain failure and improved staff satisfaction from
7.1% to 64.2%.
Conclusions: Implementation of an automated
continuous temperature monitoring system together with
supporting policies and procedures can significantly
reduce the risk of adverse patient safety events due to
cold-chain failure, as well as improve staff satisfaction.

Table 1: Existing Gaps
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Introduction

Methods

Vaccines protect children from serious illness and
preventable diseases but must be stored within strictly
controlled temperature ranges at all times.2

Using the DMAIC quality improvement framework, a
multidisciplinary team comprised of Nursing, Pharmacy
and Facilities Services collaborated to:

Exposure of vaccines to inappropriate temperatures can
reduce vaccine potency and efficacy, increasing the risk
that children are not provided with maximum protection
against illness and diseases.3,4

•

At MCHS sites in the River Corridor of SE MN, all six (6)
hospitals and clinics in that region used min-max
thermometers for measuring the temperatures of storage
units that held MnVFC. These temperature checks were
manually performed twice daily and documented on
paper log sheets.

•

•

•

At three (3) of the six (6) sites, the min-max
thermometers could only be manually read, therefore if a
temperature excursion were to occur, it would not be
caught until someone physically read the thermometer
during one of the daily checks. This meant that vaccine
could potentially be exposed to inappropriate
temperatures for several hours.
At the remaining three (3) sites, an automated
temperature monitoring system was in place which
triggered alerts when temperatures went out of range, but
the system was not supported by robust processes.

•

Define existing gaps in vaccine temperature
monitoring practices (see Table 1)
Measure patient safety, reputational and financial risk
of cold-chain failure as well as staff satisfaction with
current processes
Analyze factors contributing to gaps in vaccine
temperature monitoring practices (see Figure 1)
Improve vaccine temperature monitoring practices
across six (6) MCHS hospitals and clinics within 10
months by:
 Implementing an automated continuous
temperature monitoring system (TempTrak®
Enterprise)
 Implementing policies, operational procedures and
emergency response plans to ensure proper
vaccine temperature monitoring, storage and
handling practices
 Training staff to ensure knowledge of policies,
operational procedures and emergency response
plans, optimal operation of storage units,
maintenance of correct temperature ranges, and
maintenance of daily temperature logs
Control the changes by implementing an operational
transition plan to ensure continuity.

Lessons Learned

Figure 2: Paper Storage Log

• Formation of a multidisciplinary team early in the project
was crucial to the project’s success

• Use of quality improvements tools such as checklists, the
cause and effect chart and failure mode and effects
analysis (FMEA) provided structure and facilitated
collaboration between team members

• Clear communication and involvement of all stakeholders
from different functional areas helped to ensure the
successful implementation of the new system, policies
and procedures

Conclusions
Figure 2: Example of Paper Vaccine Temperature Storage Logs (used
before implementation of continuous temperature monitoring)

Vaccine temperature monitoring practices can be
significantly improved through:

• Implementation of an automated continuous
temperature monitoring system such as TempTrak®
Enterprise

Figure 3: Electronic Log

• Training and implementation of robust policies and
procedures that include clearly delineated roles and
responsibilities for staff members from different
functional areas.

These were critical gaps that needed to be addressed.
Under the direction of the SE MN Clinical Practice
Committee, a multidisciplinary team was formed to
improve vaccine temperature monitoring practices to
meet the new MDH guidelines.

Figure 1: Cause and Effect

Results
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An automated continuous temperature monitoring system
(TempTrak® Enterprise) was installed across six (6)
MCHS sites. Implementation of this system improved
daily vaccine temperature monitoring rates from twice per
day (via manual temperature checks) to up to 288 times
per day (or every 5 minutes within a 24 hour time period).
This represented an improvement of 98%.
Standardized policies, procedures and emergency
response plans were also implemented to support the
implementation of TempTrak® Enterprise. Overall, staff
satisfaction improved from 7.1% to 64.2% following the
system and process changes.
No adverse patient safety events were recorded from Jan
1, 2017 – Dec. 31, 2017. It is anticipated that the
improvements implemented will further reduce the risk of
adverse patient safety events related to vaccine coldchain failure.
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Figure 3: 24-Hour History Chart Showing Electronic Temperature Storage
Log (all data points shown on the chart can be found in a table below the
chart in the temperature monitoring software).

