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ABSTRACT

Adequate Pain control in trauma and orthopaedic wards is seen as a fundamental equivalence of the quality of medical care worldwide. Despite this, there
is no official standard or numerical value of pain that is acceptable for patients. This study examines the level of pain accepted by both inpatients and
staff in trauma and orthopaedics in a large district hospital. One hundred three adult inpatients, 46 males and 57 females, were recruited in a prospective
blinded cross-sectional study. Pain numerical rating scale (PNRS) and satisfaction questionnaires were recorded in a snapshot visit to the orthopaedic and
trauma wards. Patients were asked what exact level of pain would be acceptable for them from zero to 10. Similarly, 51 staff colleagues were asked the same
question as to what pain level is thought to be acceptable for them if they were in pain before asking for analgesia. The average acceptable PNRS for patients
was 4.7/10 (SD+1.7), whereas the average PNRS which staff deemed acceptable was 4.2/10 (SD+1.3). In the snapshot survey, seventy (68%) of the patients
were very satisfied with the pain management as a whole, 30 (29%) satisfied, and 3 (3%) thought that the pain control was poor. The Pain VRS (Verbal
Rating Scale) and the pain control satisfaction correlated well. (p<0.0001) In conclusion, the acceptable average pain level was found to be 4.45 out of 10
for patients and staff combined. When compaired to doctors; nurses understimated pain perceived by inpaients by over one point out of three on average

in pain verbal rating scale.
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Introduction

Pain management in hospital wards is often seen as a reflection of
the medical care provided, not just for patients and their relatives
but for hospital staff and health care providers too [1,2]. Pain
control is the cornerstone of the management of the patient as a
whole as it is often the primary motive for patients’ attendance.
For the hospital staff, pain control is not just a moral obligation;
but adequate pain management plays a key factor in postoperative
recovery for both elective and emergency procedures, facilitates
prompt physiotherapy, enables rapid return to work, and decreases
workload on families, community healthcare, and others [3-12].

Unrelieved pain in hospitalised patients is a common complaint [ 13-
15]. This is due to numerous factors including underassessment,
undermedication, and underreporting, to mention a few. Despite
the fact that tolerance to pain reduces with age, most elderly
inpatients often deny having symptoms [16-20]. Moreover, pain
can induce delirium and confusion in the elderly as was shown
by Duggleby et al in 1994 [13].

Pain is a subjective symptom which cannot be directly measured
and therefore most researchers agree that the patient’s own
assessment of the pain is the most accurate measure [21]. ...
Pain is whatever the experiencing person says it is and exists

whenever they say it does” [22]. The pain Numerical Rating Scale
(PNRS) has revolutionised the way pain is assessed. This tool,
which has been validated and used extensively in the literature,
has given us a means to objectively assess an otherwise highly
subjective symptom [23-26]. Despite various assessment tools,
pain scoring systems, multidisciplinary and pain teams as well as
education around pain control, there is no well-defined standard
or numerical value of an amount of pain that is acceptable for
patients and indeed for acceptable for the staff dealing with the
pain management of such patients. The aim of this study is to
quantify the acceptable level of pain perceived by inpatients and
by staff in trauma and orthopaedic wards in a large district general
hospital in the United Kingdom.

Patients and Methods

Patients and hospital staff were separately surveyed in this study
in 2021 in our institute of Trauma and Orthopaedic Surgery. In
the patients’ arm of the study, one hundred three patients were
recruited in a prospective blinded study. There were 46 males and
57 females with a male: female ratio of 0.81, and a mean age of
66 years SD+17 (range 21-94). Thirty-six (35%) patients were
admitted for non-operative management including conservative
management of head injuries, lower back pain and rib fractures; 25
(24.3%) patients with hip fractures, 15 (14.6%) patients following
joint arthroplasty, and 11 (10.7%) patients following internal
fixation of long bone fracture. Sixteen (15.5%) patients had a
variety of procedures including wound washout, limb abscess
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incision and drainage, and wrist fracture K-wire stabilisation
procedures.

The day of the snapshot assessment visit to the ward was without
prior notice to ward staff and patients to eliminate observational
bias or overmedication. The inclusion criteria were all trauma and
elective orthopaedic inpatient admissions including conservatively
managed patients. Patients that lack mental capacity with an
abbreviated mental score an of less than 7 out of 10 and paediatric
patients were excluded from the study. In addition, patients less
than 24 hours post-admission or 24 hours postoperatively were
also excluded from the study. This was to allow the peri-operative
analgesia including local and regional anaesthesia or nerve blocks
to level off, and to give the staff enough time to control the pain
perceived by patients. Patients with hospital stay more than 14 days
were excluded too as they were convalescent awaiting placement.

The data was collected by a single assessor that included PNRS
(Pain Numerical Rating Scale) pain score patients had. Patients
were also asked what PNRS pain score was acceptable for them. We
also recorded the pain Verbal Rating Scale (VRS) as assessed and
recorded by nurses on the electronic record application vitalPac®
(System C Healthcare Ltd., Kent, UK). Patients’ demographics,
reasons for admission, surgical interventions, dates, and analgesic
requirements were recorded too. Patients were asked if they were
satisfied specifically with the pain management and with the total
care given in our institute as a whole.

Records of analgesic administration were obtained from the
medical notes and whether this was regular or as and when
required. Furthermore, the time elapsed since last analgesics
administration was recorded at the time of the snapshot study. The
data was tabulated and analysed using Microsoft® Excel® for Mac
2011 version 14, and IBM® SPSS® Statistics V26 software. The
statistical correlation between the different groups was assessed
using Pearson’s correlation test. P values less than 0.05 were
considered significant. In the staff survey arm of the study, fifty-one
staff members agreed to participate to ascertain what an acceptable
level of pain would be to them using PNRS. Eighteen were doctors
including senior and junior surgical colleagues; eighteen were
nurses; eight were allied health practitioners including plaster
technicians, pharmacists, physiotherapists, orthotic therapists, and
health care assistants; and seven were administration support staff
including receptionists, secretaries, and managers. The average
number of years in the role for the surveyed staff was 17.6 years
(SD+£12.6).

Results

The average acceptable pain score was 4.7/10 (SD=1.7) according
to one hundred three inpatients. (Figure. 1) The average actual
PNRS for the inpatients recruited in this study was 4.2 (SD+2.6),
with 13 patients (12%) complaining of severe pain (PNRS more
than 8 out of 10), 46 (45%) had moderate pain with PNRS of 4-7
out of ten, and 44 patients (43%) had a pain score of 3 or less,
and defined as having mild or no pain.
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Figure 1: A Scatterplot Showing the Acceptable Pain Level (PNRS) For Each of The 103 Inpatients. The Dash Line Represents the
Average of 4.7/10.

Further assessment showed that the pain experienced was improving in 67 patients (62%) and worsening in 12 patients (12%).
Ninety-four patients (91%) found the pain was tolerable whereas 9 (9%) found it intolerable. The pain scale using the PNRS did
not statistically differ from the pain score category using the pain verbal rating scale, 4.2/10 vs 1.45/3 which has been previously
demonstrated in the literature [25, 26]. (Pearson’s Correlation Coefficient R>0.86) (Figure 2) Furthermore, we compared the correlation
of pain assessment between the medical and nursing staff with VRS (0-3 score where zero is no pain, 1 is mild, 2 is moderate, and
3 is severe pain). This demonstrated a mean VRS of 1.45 out of 3 when assessed by doctors whereas the mean VPS was 0.37 when
assessed by nurses. This difference was statistically significant using Chi Square test. p<0.0001 (Figure 3) There was no statistically
significant correlation between age or sex, and pain. (p>0.18) Seventy patients (68%) were very satisfied with the pain management
as a whole, 30 (29%) were satisfied, and 3 (3%) thought that the pain control was poor. The PNRS and the pain control satisfaction
correlated well. (Paired Student T Test p<0.0001).

VRS vs PNRS

R=0.86

PRNS

Figure 2: A Scatterplot Depicting Pearson Linear Correlation Graph Demonstrating Good Correlation Between (VRS) Verbal Rating
Scale and (PNRS) Pain Numerical Rating Scale with the Coefficient R of 0.86
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Figure 3: Showing the difference between Doctors and Nurses pain assessment which demonstrates an underestimation of pain by
nurses by over one point out of three on average using the 0-3 verbal rating scale (VRS).

Time from admission or operative procedure varied from 1 to
15 days as outlined in the inclusion criteria. The relationship
between this and the VRS score of each individual was statistically
insignificant. (Pearson coefficient R<-0.06) Ninety-eight (95%)
of the patients had ‘as required’ analgesia prescribed according
to a trust-wide pain management protocol. Sixty-nine (67%) of
patients had their ‘as required’ analgesia administered to them
while 29 (28%) did not require it. One Hundred (97.1%) of patients
had regular analgesia prescribed on their medication card out
of which seven (7%) refused regular analgesics. One hundred
(97.1%) of patients were cither satisfied or very satisfied with
the overall provided care in our institute. Three patients (2.9%)
thought it was poor.

In the second arm of the study, 51 staff stated that an average of 4.2
(SD=1.3) out of 10 would be an acceptable level of pain for them
if they were patients. There was no correlation between acceptable
PNRS recorded for staff and the number of years in role with p>0.9
using Pearson’s test. The moving average of acceptable PNRS
tended to increase with moving roles from doctors to nurses to
allied practitioners and finally to administrative colleagues, but
this difference among roles was statistically insignificant using
one way Anova test, p>0.14.

Discussion

In 1958, Hannah Arendt the German philosopher defined pain
as being “... borderline experience between life and death”
[3]. In 1965 Melzack and Wall published their work describing
the gate theory of pain modulation, since then there have been
tremendous advances in our understanding of the neurophysiology
and psychology of pain [4]. Pain is now described not only as a
complex subjective response to tissue insult, but it is an unpleasant
multidimensional sensory, emotional cognitive and cultural

experience associated with actual or potential tissue damage [5].

Many authors agree that nurses are responsible for pain relief
administration to patients. Sofaer et al stated that pain relief was
at the core of nursing practice, and McCaffrey and Beebe that pain
control is the cornerstone of being a nurse [27, 28]. Unfortunately,
many nurses may have a poor understanding of pain control [29-
34]. This has been attributed to many factors including fear of
opioid addiction; negative attitude towards patient complaints;
undermedication due to lack of communication, inadequate
assessment, and poor records [35-44].

The statistical insignificance and the poor correlation between pain
and the number of days since admissions or days postoperatively
shows that pain is not directly related to the time following injury
or following surgery as we first thought (Pearson correlation R
<-0.06). Patients may still experience pain many days afterwards.
This might relate to the fact that nursing staff assume that the
patient is not in pain, and at times the patients themselves would
not declare their suffering, fearing prejudice and alienation [45-
59].

The acceptable level of pain of 4.7 out of 10 for patients was noted
to be similar to that recorded for the non-medical staff (the allied
practitioners and the admininstrative group), compared to doctors
and nurses. This might be explained by the fact that both groups
were laymen and reflected the views of inpatients most accurately.
[Figure 4] The results show that non-medical staff accepted more
pain on average than that accepted by doctors and nurses. This
might be attributed to the fact that doctors and nurses, especially
in trauma surgery, might have different ceilings to how severe pain
can be when dealing with a plethora of accidents and mangled
extremity injury presentations that laymen will rarely encounter.
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Figure 4: Acceptable PNRS according to role of different healthcare professionals). See text.

Out of the thirteen patients who reported severe pain, three had
worsening pain, two patients had improving pain and eight had
pain that was static. There was a single patient who reported
severe (10 out of 10) pain who had sustained multiple rib fractures.
The pain eventually improved following diligent assessment and
prompt involvement of the pain team followed by a regional block
and PCA (patient-controlled analgesia) by the anesthetic team. The
patient was discharged home pain-free on the sixth post injury
day. Having a mean pain VRS of 1.45 out of three when assessed
by doctors and 0.37 when assessed by nurses showed that nurses
underestimated patients’ pain by almost one full grade below that
of'a doctor’s assessment. [Figure 3] The cause of this significant
difference is unclear, but we believe that the cause might be related
to the fact that, unlike doctors, nurses are placed with patients in
the wards all the time which could cause a level of desensitisation
and apathy towards multiple repetative and frequent patients’
requests that often lead to further assessment, investigation,
paperwork, and ultimately an obligation to medicate. Patients
that register no pain, or mild pain would undoubtedly remove
the burden to medicate from the already overworked nursing
colleagues. Although pain is the most common presentation and
patient complaint, there has yet to be a set standard or guideline
on the amount of pain a patient should be in. Further research
may be required to be able to create and formulate a recognised
standard for pain.

Conclusions

The average acceptable pain score by patients and staff in our study
was 4.7 and 4.2 out of 10 respectively using the pain numerical
rating scale (PNRS). The overall combined average acceptable
pain score was 4.45 out of 10 (SD+1.5). When compaired to
doctors; nurses understimated pain perceived by inpaients by
over one point out of three on average in pain verbal rating scale.
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