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Abstract
Background Accommodating a patient's treatment preference has been reported to promote greater
responsiveness and better clinical outcomes. The effect of administration-route-preference (ARP) on the
individual analgesic response has not been extensively examined to date. This study aimed to explore
whether ARP-matched treatment i.e. individualized intramuscular (IM) or oral (PO) analgesic
administration according to patient choice, would increase the analgesic effect. Methods 38 patients with
acute-low-back-pain (aLBP) presenting at the emergency room, reported their ARP for analgesics, and,
regardless of their initial desire, were randomly assigned to receive either PO or IM diclofenac. Pain
intensity was self-reported using the numeric pain score (NPS) before and during the �rst hour after drug
administration. Results Both groups receiving PO or IM administration reported similar initial pain, (NPS
8.63±1.5 and 8.74±1.6 respectively (and magnitude of pain reduction. However, patients who received the
drug in their desired route (oral or injection) had a signi�cantly greater reduction in pain levels (4.05±2.8)
as compared with patients who received the undesired route (2.08±1.8) p<0.05. Conclusions These
�ndings support the hypothesis that individualized ARP-matching treatment in aLBP improves
therapeutic outcomes, potentially by triggering an additive analgesic placebo reaction above the direct
pharmacological effect alone.

Background

Current clinical practice guidelines advocate avoiding painful administration of analgesic therapy 1 thus
favoring oral administration over intramuscular injections. As some patients prefer injections and
perceive them as being more bene�cial than oral therapy 2, adhering to guidelines can come in contrast
with the patient-centered trends of recent years and the attempt to individualize treatment 3.

Past research has established that patients who receive treatment according to their preference
demonstrate signi�cantly more satisfaction and greater improvement in clinical outcomes compared to
those who were not treated according to their preference 4–6, or those who had no preference at all 4.

Greater satisfaction and improvement are assumed to operate through mechanisms attributed to the
placebo response i.e. positive expectation and past experience and beliefs (conditioning)4. It is currently
accepted that the placebo response refers to the physiological processes experienced following the
recognition of being treated, and not as a result of the inert procedure in itself 3. Therefore, many medical
treatments or medical rituals themselves may include a component of placebo response 7.

Prior experience, knowledge and beliefs that shape positive expectations and conditioning, are known to
be key components in the placebo response 7 and are also involved in the formation of treatment
preference 8 which can relate to both the type of medication and the mode of its delivery. While
medication preference has been studied in this context in the past, the individualized administration route
preference (ARP) , and analgesic ARP have been investigated far less 2,9,10.
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Our research hypothesis was that the ARP itself is a theraputic ritual which can encompass key
components of the placebo effect (i.e. expectation and conditining). Thus, administering the same
medication in the preferred ARP will increase the analgesic perception, essentially: "if you believe a
certain ARP is better, it will be better for you". As such, the aim of this study was to explore whether an
addeitive effect will be observed when an analgesic is received in a patient’s ARP, as compared to the
same therapeutic agent when received in an undesired method.

Methods
This was a randomised prospective case series performed at our emergency department.

Included were literate adults, 18 to 80 years old, who presented with acute low back pain (aLBP) de�ned
as non-radicular pain, located in the lumbar spine of a one month duration or less, with no so-called "red
�ags" suggesting severe organic pathology 11.

Excluded were patients diagnosed differently or having a known sensitivity to diclofenac.

Patients were asked to report their ARP (oral administration vs. intramuscular injection), and their initial
numeric pain score (NPS) on a scale of 0-10.

All Patients received a single dose of either intramuscular diclofenac 75mg (Abitren® Teva 75mg/3ml,
Israel), or 100mg diclofenac, orally (Betaren®100 SR, Dexel, Israel). The dosage differences were in
accordance with the recommendations in the literature to adjust for differences in the absorption rate
between the digestive system where only 65% to 75% of the active ingredient reaches the bloodstream 12

and the muscular tissue.

As either IM or PO diclofenac are routinely used at our emergency department in the treatment of aLBP,
randomization to receive one or the other (regardless of the initial analgesic ARP), was done according to
the usual choice of the treating on-call resident physician, blinded to the ARP noted by the patient.
Demographic and medical information was collected using a questionnaire, and numeric pain scores
(NPS, 0-10) were collected every 10 minutes during the �rst hour following the analgesic administration.

Statistical analyses:

The statistical analysis was performed using IBM SPSS (SPSS Inc., Chicago, IL, USA, version 23). The
patients were divided according to their preference (i.e. IM or PO) and also according to the actual
administration route, “matched” being patients where the actual administration route matched their
preference whereas “non-matched” being patients in which the actual administration route did not match
their preference. Dichotomic or discrete data were described by frequencies and percentages. Continuous
variables were described by mean, standard deviation and range. Comparisons of binary characteristics
between the groups were examined by Chi square test and comparisons of quantitative characteristics
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were performed by Independent sample t- test. P value less than 0.5 was considered as a signi�cant
result. Two tailed P values were noted.

Results
Included were 38 patients meeting our inclusion criteria (illustration 1), of whom 25 patients received IM
diclofenac and 13 PO.

Both groups were identical in demographic characteristics. No differences were found in mean pain
levels, and both groups reported similar severe initial pain, (NPS 8.63±1.5 and 8.74±1.6 respectively) as
well as similar magnitude of pain reduction. (Graph 1).

As illustrated in table 1, 4 groups of preference were created:

A. Patients who preferred and received oral treatment (n=9)

B. Patients who preferred intramuscular injections and received oral treatment (n=4)

C. Patients who preferred oral treatment and received intramuscular injection (n=12)

D. Patients who preferred and received intramuscular injection (n=13)

Since group B was too small to perform statistical analysis, the four groups were re-divided into two
groups:

1. Patients who were treated according to their ARP’s - whether oral treatment or intramuscular injection
(groups A&D, n=22);

2. Patients who received treatment that did not match their ARP’s (groups B&C, n=16).

When the NPS reduction was examined according to this division, a greater reduction in pain levels was
observed in the group of patients treated according to their preference compared with those who received
treatment that did not match their preference at 20 minutes post-adminstration,reaching statistical
signi�cance at 50 minutes (t (34.099) = -2.458, P=0.019), and remaining signi�cant at 60 minutes (& t (36) =
-2.232, P=0.032) as well (graph 2).

When divided into groups according to the administration method, the intramuscular group was larger
than the oral group. Therefore, in order to rule out the posibility that the effect was due to the injection
itself, the group of patients who received IM medication according to their preference (n=13), was
compared to the group of patients who received oral medication according to their preference (n=9)
(graph 3), with no difference found between these two groups, suggesting that the injection itself was not
the key component of the �nding.
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In addition to the observed statistical signi�cance, it is also important to note that the difference between
ARP matched and non-matched groups exceeded the 1.9/10 minimal clinical important difference (MCID)
in NPS as de�ned by the US Food and Drug Administration (FDA) 13 The mean reduction in pain levels in
the non-matched ARP group was 1.92 after 50 minutes, and 2.08 after 60 minutes. In the matched ARP
group, the pain reduction was more pronounced, with reduction of 3.6 and 4.05 points, respectively (at 50
minutes (p=0.019)and at 60 minutes ( p= 0.032 two tailed).

Discussion
Our study has found that ARP-matching produces at one hour post treatment an NPS reduction
difference of more than two points (or two-fold) better reduction when compared to non ARP-matched
treatment, although initial pain levels were similar. As there was no difference in analgesic effect between
the administration method groups when given according to the ARP’s, it can be assumed that it is not the
administration method per-se which led to the signi�cance of the �ndings, but rather the ARP matching.

Our underlying assumption is that preference is associated with prior knowledge, attitudes, belief,
learning, and conditioning, and therefore expresses an expectation of a positive effect of the preferred
treatment. All of these have been associated with endogenous processes that promote recovery 19.
Furthermore, expectation, learning and conditioning are known to be key components of the placebo
phenomenon 20–22. It is therefore possible that the analgesic improvement demonstrated in this study
also involves a placebo response.

Our �ndings also support shared decision making regarding treatment, and emphasize the importance of
considering other factors that shape the experience of pain other than the physiological aspect 26,27.

Intramuscular administration may augment pain reduction due to activation of descending pain
inhibition, as by the pain-inhibit-pain phenomena, in which the pain evoked by the needle activates
desecnding pain pathways 14–16 suppressing pain. In addition, the 'needle effect' 17,18 in which the
injection trauma itself is thought to instigate an analgesic response, may in be part of the results found.

Our study has several limitations, the most notable of which is the small sample size which limited the
statistical comparisons which could be performed.

Since the treatment given in this study was mostly by Orthopedics residents on call, another limitation is
the variability of caregivers, the amount of time they had to interact with the patients and their personal
ability to convey compassion and trust – key elements in clinical practice success.

Due to these limitations, we can not argue that the adjustment of the ARP to the treatment given,
regardless of the type of treatment or method of administration, is solely responsible for the outcome. To
establish this, further studies with larger samples are needed.
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Conclusions
The �ndings of our current study support previously published data that treatment based on patient
preference improves therapeutic and analgesic outcomes 23–25, and adds the administration-route-
preference as an additional consideration for the practitioner when perscribing analgesic treatment.

Abbreviations
ARP - Administration Route Prefrence

IM – intramuscular

PO – per os

aLBP – acute low back pain

NPS – numeric pain score
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Table 1Legend: Administration route preference vs. actual administration route received  
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Table 1 Administration Route Preference

 

 

Actual 
Administration  
Route

 

  PO

(n=21)

IM

(n=17)
PO (n=13)

 

A.     Prefer PO;
  Received PO

(n=9)

B.     Prefer IM;
Received PO

(n=4)
IM

(n=25)

C.     Prefer PO;
Received IM

(n=12)

D.     Prefer IM;
Received IM

(n=13)

Figures

Figure 1

When grouped together, patients receiving diclofenac intramuscularly (IM) or orally (PO) showed similar
reduction in their Numeric Pain Score (NPS) over the �rst post-administration hour.
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Figure 2

Patients receiving diclofenac in their desired administration route showed a greater reduction in pain over
time when compared to patients receiving diclofenac in their undesired administration route, reaching
statistical signi�cance(*) at 50 minutes post administration.

Figure 3

There was no statistically signi�cant difference in pain reduction between patients receiving diclofenac,
regardless of the administration route, when it was administered according to their desired administration
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route.


