
“Continuous improvement” is a concept
typically bandied about by Fortune 500
CEOs or Six Sigma gurus to enhance their
bottom lines. The Plan-Do-Check-Act
(PDCA) cycle (Figure 1) is a tool businesses
use to analyze process areas that can
cause deviations in products and customer
complaints. It is performed repeatedly by
businesses in an effort to achieve continu-
ous improvement. Conveniently, the PDCA
cycle is based on the scientific method
(hypothesize, experiment, evaluate) and
can also be applied to processes that need
improvement in the medical community—
such as patient adherence to medication. 

Nonadherence to medication is
defined as the “extent to which the
patient’s medication-taking behavior
deviates from the healthcare provider’s
recommendations.”1A patient can be
nonadherent if he or she does not take
the prescribed number of doses, does
not administer the medication at the right
time(s), does not remain on treatment for
the prescribed length of time, or does not
begin treatment at all. Maintaining adher-
ence to medications to treat chronic, life-
long diseases and conditions such as MS
can be extremely difficult for patients.
According to Costello et al,2 60%–76% 
of MS patients are adherent to disease-
modifying therapy for 2 to 5 years, and
the majority of patients who discontinue
therapy do so within the first 2 years of
treatment. These patients become vul-
nerable to an increased risk of relapse
and a reduction in cognitive faculties,
functional abilities, and quality of life.  

While previous studies have concen-
trated on interventions designed to
enhance personal intention by increasing

knowledge or changing attitudes and
beliefs, Russell contends that the missing
piece of information, in literature con-
cerned with nonadherence, is a method to
address environmental factors that affect
medication-taking behavior. Rather than
changing behavior by targeting psycho-
logical approaches, which can lead to a
culture of blaming the individual patient,
continuous self-improvement is systems
based, targeting barriers within a patient’s
environment that may impede adherence:
“Continuous self-improvement works 
to change patients’ daily habits and
processes to influence how they initiate
and maintain the desired behavior.” Con-
tinuous self-improvement steps that fol-
low the PDCA model have been shown to
be effective in changing behaviors, includ-
ing behaviors associated with health and
weight loss,3-5 and should be translatable
to chronically ill patients such as those
with MS. Editor’s Note: Russell focused
on renal transplant patients as an exem-
plary group in the study; however,
because this intervention is not specific 

to a particular disease, it may be applica-
ble in other disease settings that involve
extensive self-management. 

A clinical nurse specialist (CNS) is the
ideal professional to promote a continu-
ous self-improvement intervention that
has been integrated into the PDCA cycle
to improve adherence, because improv-
ing the system of care is integral to the
CNS’s core competency. The interven-
tion focuses on guiding patients to tweak
their daily habits and processes by build-
ing medication-taking into their existing
routines. The plan step involves identify-
ing the “life routines” that may affect a
patient’s ability to adhere to therapy and
developing solutions that can alter these
routines so they promote adherence.
These solutions are implemented in the
do step to test their effectiveness. Track-
ing adherence data comprises the check
step of the PDCA cycle; during the act
step, the data is analyzed to determine
whether or not the changes were effec-
tive. If the changes were not effective,
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Figure. The Steps of the Plan-Do-Check-Act (PDCA) Cycle.

Do
• Implement “test”

• Refine, adjust, and modify as needed

• Document good and bad outcomes

Check
• Analyze response to change

• If outcomes are favorable, proceed 
to Act. If not, return to Plan.

Plan
• Define barriers to adherence

• Take baseline measurements

• Develop a plan of action

Act
• Incorporate favorable outcomes

• Determine next area of 
improvement

(continued on page 4)



Local injection-site reactions (LISRs)
commonly occur after subcutaneous
injection of relapsing-remitting multiple
sclerosis (RRMS) medications, and are
not only bothersome to patients but may
contribute to nonadherence to therapy,
especially in earlier stages of treatment.
Anecdotal reports have suggested that
pretreatment with an oral antihistamine

may alleviate LISRs (histamine release 
is believed to play a key role in cuta-
neous wheal-and-flare responses and
may mitigate LISRs), but this effect has
not been evaluated in a clinical trial set-
ting. In a placebo-controlled study,
Pardo et al report finding no significant
benefit from a carefully monitored pro-
gram of pretreatment with the antihista-

mine cetirizine hydrochloride (Zyrtec®, 
10 mg) by patients using glatiramer
acetate. 

The 83 patients with RRMS in this
randomized parallel-group study had
recently begun self-injecting glatiramer
acetate subcutaneously. Using clinic 
and patient-diary data, the investigators
compared LISRs during a 2-week base-
line period with a subsequent 2-week
period of pretreatment with cetirizine or
placebo. A small difference in LISRs
between cetirizine and placebo was seen
immediately after injection, and antihista-
mine-treated patients showed signifi-
cantly fewer LISRs between the baseline
and treatment periods at each of several
postinjection time intervals, unlike
patients on placebo. However, cetirizine
use made no significant difference on the
primary endpoint: the number of LISRs
at 5 minutes postinjection, when com-
pared to placebo. Nor did cetirizine
affect the type of LISRs (redness,
warmth to the touch, pain, raised area
around injection site, etc) reported at any
time point. The antihistamine was well
tolerated, but failed to demonstrate a
benefit as a strategy to reduce LISRs to
glatiramer acetate therapy. �

the cycle is repeated with other solu-
tions. By coaching patients to develop
and maintain adherence-promoting
behaviors using the PDCA cycle, CNSs
can provide patients with a continuous
self-improvement approach. �
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CLINICAL INSIGHTS
There are a number of ways to help prevent and/or reduce the severity of injection-site
reactions common to the disease-modifying medications administered subcutaneously
(glatiramer acetate, interferon β-1a, and interferon β-1b).

� Instruct the patient to take the dose out of the refrigerator at least 30 minutes prior to
injection to allow it to warm to room temperature.

� Encourage the use of an autoinjector that is designed for the specific medication.

� Alcohol used to clean the injection site should be allowed to dry completely before
injection. 

� Teach the patient to rotate injection sites. The areas that can be used include the
abdomen, thighs, back of arms, and fleshy areas of the upper hip. 

� Avoid icing the skin before or after injection since this may prevent the medication from
being absorbed by the capillaries into the body.

� Encourage timing injections so that they follow showers/bathing. Vasodilation should allow
the medication to be drawn away from the site, thereby reducing the chance of irritation to
the area. 


