A Better Way to Deliver Oral PRN Pain Medications — The MOD® Oral PCA Device Offers
a More Frequent Dosing Interval Alternative versus Traditional Administration
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The electronic MOD (Medication on Demand) device uses new bedside technology for better pain
management and patient-centered care. The device allows patient access to a single dose of oral pain
medication following each prescribed minimal time interval in hours between doses. The radiofrequency
identification (RFID) wristband, programmed for the patient’s exclusive device use, provides secure
access to each dose of medication. In order to obtain medication, the patient must record the level of
pain from 0 to 10 to activate the device to recognize the unique RFID wristband. The device then
responds by presenting a single dose of medication. The device memory stores the date, time, and
pain score for each administered oral dose of medication. This data can be obtained regardless of the
hospital’s level of technology integration, and ultimately, as the technology evolves, the data can be
directly forwarded to the patient’s electronic medical record.

Effective pain management is a crucial factor in the recovery of patients who experience pain during the
hospital stay. Poor pain control interferes with sleep, appetite, morale, physical therapy, and motivation
for recovery (1,2). Pain control after discharge and the induction of chronic pain is influenced by how
well pain is managed during the acute injury phase in surgical patients (3,4,5). In spite of this
realization, as recently as 2009, patients reported that their pain was well controlled only 68% of the
time using traditional pain control procedures during the hospital stay. CMS-mandated data, called
HCAHPS, is online and listed for individual hospitals by ZIP code. It provides transparent data for
consumers and identifies areas for improved quality care that impacts patient outcomes; see
www.hospitalcompare.hhs.gov (6).

Minimally invasive surgical procedures using robotics and laparoscopy have shortened the hospital stay
for many patients (7). Targeted nerve blocks in orthopedic surgery have reduced the need and duration
of intravenous opioids post-operatively with a more rapid transition to oral pain management (8,9).
Several surgical specialties are reporting earlier oral medications and nutrition replacing the traditional
approach of waiting for bowel resuscitation, thereby producing shorter hospital stays (10,11,12).

Since prn oral pain medications are starting earlier in the hospital stay for many patients, increasing
their overall use, the burden upon nursing staff to administer these medications encumbers a significant
portion of nurse shift time. The nurse is also required to obtain a pain score for each delivered dose and
return for a pain reassessment within a specified time interval following medication administration.
Although the intent of these tasks is to improve patient pain management, these added duties repeated
multiple times during each shift are an inefficient use of nursing time that could be used for more direct,
thoughtful patient care. For instance, if a nurse is responsible for six post-operative orthopedic patients
during a 12-hour shift and these patients have a pain medication ordered every 3-4 hours as needed for
pain, the nurse could spend two hours or more during the shift on oral pain medications alone (13). A
study in 2008 by the American Academy of Nursing Workforce Commission on inefficiencies of nursing
care concluded that only the adoption of new technology by highly trained nurses will enable better
patient care (14). The MOD is an example of new technology to create a more efficient use of nursing
time while improving pain management and patient satisfaction.



The manual delivery of prn oral pain medications can only realistically be accomplished on an every 3-4
hour basis by nursing. A 3-4 hour time interval between doses creates an initial high plasma drug peak
for analgesia followed by a steep trough at the four-hour mark. A patient whose plasma drug
concentration falls below steady state often asks for pain medication sooner than the ordered time
between doses. When the required time interval has been reached and patients request their
medication, the delivery is often further delayed by busy nursing staff or unanswered pages to
physicians for an earlier dose. This not only compromises pain management; it also compounds the
frustration and anxiety patients experience while waiting for on-demand delivery of oral immediate-
release pain medication.

Patients in two Florida hospitals were enrolled in an IRB-approved nurse-blinded pilot study to measure
the wait time experienced after requesting prn oral pain medications (15). Following informed consent,
they were given a card to record the request time of day and the level of pain on a scale of 1-10. Once
the nurse delivered the pain medication and left the room, the patient recorded the time of delivery, the
pain score at the time of delivery, and whether the nurse requested the level of pain from 1-10. Twenty-
eight patients participated in the study. The mean wait time for all patients was 18.6 minutes according
to patient data and 19.2 minutes according to charted data by nursing. The longest patient wait time
was 109 minutes and shortest was four minutes. Five patients (19%) recorded wait times of 30 minutes
or longer. Of those five patients, four recorded a higher pain scale at the time of medication delivery as
compared to the score at the time of the request. Forty-one percent of the time, the nurse did not ask
for a pain scale at the time of the medication delivery.

A more efficient method for the delivery of oral pain medications in hospitals would improve patient pain
management and patient satisfaction and save nursing time. An advantage of the use of the MOD
electronic device is the ability to allow more frequent patient dosing as compared to a traditional 3-4
hour interval used for the manual delivery of medications. A comparison of these two approaches for
maintaining peak plasma analgesic levels would be the use of oral oxycodone given in the traditional
every 4-hour route prn as compared to a 2-hour prn dosing interval using the MOD.
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Figure 1 — Depiction of plasma levels of oral oxycodone immediate release with a 4-hour half-life



Oral oxycodone is used as an example for dose rate comparisons as it is the most commonly
prescribed prn pain medication in cancer patients (16) and a frequent choice for oral pain medication
following inpatient surgical procedures (8,17). A recent study reported the plasma half-life of oxycodone
after oral administration from 3 to 6 hours with an average of 4.8 + .03 hours, depending upon the age
of the individual from ages 20 to 90 years (18). The time to peak analgesic effect is 30 to 60 minutes
with a one-compartment or first-order kinetic linear rate of elimination from the plasma (19,20,21). A
linear assumption model in Figure 1 shows the relative relationship between various dosing regimens
given at specific intervals using published data to demonstrate the expected approximate plasma
concentrations of total plasma oxycodone in ng/ml (18).

Figure 1 reveals the sharp peaks and troughs when oxycodone 10 mg is administered every 4 hours
prn. Clinically, this results in good initial analgesia with a rapid fall off to subtherapeutic levels by the
end of 4 hours. However with an oral loading dose of 10 mg followed by an allowed 5 mg every
two hours, plasma levels rise rapidly and appear to remain in the therapeutic range a larger percentage
of time due to the increased frequency of dosing. This approach more closely mimics an intravenous
administration and a closer approximation to the steady state without the deep peaks and troughs seen
with less frequent dosing. A 2-hour dosing interval would be impossible with the manual delivery of
medication by nursing staff, but the use of the MOD device at the bedside enables the patient to obtain
the medication on time more frequently. The total amount of medication used would likely be the same
since, at the end of each 4-hour period, the patient is allowed to take a total of 10 mg of oxycodone.
This principle would apply to any oral pain medication dosing regimen comparing the traditional time
interval between doses to the 2-hour time interval with the MOD device.

The use of the MOD device also removes the need for “range orders” since a single dose of pain
medication is allowed more frequently. This eliminates the need for nursing to decide whether to allow
one or two doses of medication pursuant to the patient report which is not always well communicated.
Data comparing patient satisfaction with the MOD approach as compared to the usual procedure for the
delivery of oral pain medication appears to verify these assumptions (22,23). An ongoing study in
progress will provide additional sufficient data to validate this assumption with statistical significance.
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