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Abstract
Purpose The prevalence of cancer pain is too high. There is a need for improvement of pain management in cancer care. The aim
of this study was to explore whether the use of the multidimensional pain assessment questionnaire Brief Pain Inventory (BPI)
could improve pain relief in hospitalized patients with cancer.
Methods A controlled intervention study was performed at two hospitals in western Sweden, 264 patients were included, 132
formed a control group and 132 an intervention group. All participants completed the BPI and the Edmonton Symptom
Assessment Scale (ESAS) at baseline. Only the researcher had access to questionnaires from the control group. The completed
forms from the intervention group were presented to the patients’ care team. A follow-up took place after 2–5 days when patients
in both groups rated the scales a second time.
Results In the intervention group, significant differences in all measured items of the BPI were found at follow-up compared with
baseline. Symptoms rated with the ESAS also decreased significantly, except shortness of breath. At follow-up, a significant
increase in regular use of paracetamol, anti-neuropathic pain drugs and opioids was found, as well as elevated doses of fixed-
schedule opioids. In the control group, differences between baseline and follow-up were significant regarding average pain and
worst pain over the past 24 h.
Conclusion Presenting the patient-reported BPI to the care team helped them to focus on patients’ pain, identify pain mechanisms
and adjust analgesics accordingly. A possible explanation for the results is changes in the medication prescribed.
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Introduction

The prevalence of cancer pain is still far too high and has not
improved significantly over the last decade [1], as compared
to the four decades before [2]. A review article from 2016
reveals that pain occurs in 39% of patients after curative treat-
ment, in 55% of those undergoing anticancer treatment and in
66% of those suffering from advanced cancer [3]. These fig-
ures are in line with those reported by the International
Association for the Study of Pain (IASP) [4]. Despite in-
creased focus in the field and greater knowledge of and pos-
sibilities for adequate pain relief, many patients are still affect-
ed by distressing or severe pain [5]. Pain impacts on quality of
life (QoL), mood, sleep and the ability to perform activities of
daily living [4, 6]. Barriers to adequate pain control have been
identified, such as inadequate pain assessment, failure to use
guidelines, reluctance to administer opioids, lack of knowl-
edge, patients’ concerns about addiction and side effects as
well as suboptimal education of healthcare professionals [7].

Pain in cancer patients is caused by the direct effect of the
tumour or may be related to side effects of chemotherapy,
radiation treatment and therapeutic procedures [8]. The most
common pain mechanism is nociceptive pain, which occurs in
72% of those reporting pain, while 43% have elements of
neuropathic pain and 30% have breakthrough pain [9].
Breakthrough pain is defined as an episode of severe pain that
flares up during constant pain of mild to moderate intensity
treated with an opioid [10]. Neuropathic pain is significantly
more common among those undergoing oncological treat-
ment, receiving strong opioids and having reduced perfor-
mance status [11].

Evidence-based guidelines describing assessment and
treatment of nociceptive, neuropathic and breakthrough pain
are available [12, 13]. Teamwork in the treatment of cancer
pain, comprising both pharmacological and non-
pharmacological interventions, provides a wide range of op-
tions [13]. The need to alleviate pain and the availability of
effective treatment regimens make it necessary for healthcare
professionals to become skilled at assessing and treating can-
cer pain [13]. Guidelines also state that all patients should be
screened for pain at each contact, and, where pain exists, a
comprehensive pain assessment must be performed [12, 13].

The Brief Pain Inventory (BPI) is a patient-reported
questionnaire, which is widely used for measuring pain
intensity and how pain interferes with everyday life such
as walking, general activity and work (activity dimension),
sleep, mood, relations with others and enjoyment of life
(affective dimension) [14–16]. There is a knowledge gap
regarding potential effects on patient care and pain out-
come when using the BPI.

The aim of this study was to explore whether the use of the
multidimensional pain assessment questionnaire BPI could
improve pain relief in hospitalized patients with cancer.

Methods

Design

A controlled intervention study was performed at a university
hospital and a county hospital in western Sweden. A total of
264 patients were included.

Participants

The patients included at the university hospital were recruited
from the radiotherapy, oncology, haematology, pulmonary
and palliative care units. At the county hospital, patients from
the surgery, urology, medicine, pulmonary, head and neck and
gynaecology units were included. The study was conducted
over 4 months in 2016 and 4 months in 2017 at the county
hospital and over 3 months in 2017 and 1 month in 2018 at the
university hospital.

The inclusion criteria were inpatients who had been diag-
nosed with cancer, age ≥ 18 years, ability to understand and
speak Swedish, a pain rating of moderate or higher (≥ 4) on a
0–10 numeric rating scale (NRS) and agreeing to participate in
the study. Exclusion criteria were having undergone surgery
during the previous 3 weeks, cognitive disability and critical
illness.

Control group The control group comprised the first half of
the patients recruited from each hospital. They received their
usual treatment.

Intervention group The second half of patients at both hospi-
tals constituted the intervention group. The reason was that we
did not want staff to start using the BPI on all patients before
the data collection was finished.

Intervention

Participants in the intervention group completed the BPI
multidimensional pain questionnaire and the Edmonton
Symptom Assessment scale (ESAS) [17] at baseline. The
completed questionnaires were presented to their respective
care team and entered into their medical records as knowl-
edge documentation. The researcher provided the care team
with information about pain management guidelines when
requested. The guidelines were provided in a pocket- sized
booklet or on the intranet and comprised theoretical infor-
mation about the physiology and dimensions of pain, as
well as pharmacological and nonpharmacological treatment
recommendations. Physicians then adjusted the analgesic
dose based on patients’ reported BPI scores, descriptions
of pain characteristics and the painful areas marked on the
body chart.
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Participants in the control group also completed the BPI
and ESAS at baseline. Only the researchers had access to the
control group questionnaires.

A follow-up took place after 2–5 days when patients in
both the control group and the intervention group rated the
BPI and ESAS a second time. Patients who had been
discharged from hospital were contacted by phone. At
follow-up the medical records were scrutinized for analgesic
prescriptions.

Outcomes

Demographic characteristics, i.e. age and sex, and clinical
characteristics such as main diagnosis, documentation of pain
and prescribed analgesic treatment were derived from the
medical records. A structured, verbally administered question-
naire was used to obtain information from the patients, includ-
ing the questions “In what year did you receive your diagno-
sis?” , “Have you undergone surgery? Radiation?
Chemotherapy? Curative treatment?” and “Are you registered
with a palliative consultation team or an advanced home care
team?” If a patient was unable to answer a question, the nurse
who cared for her/him was asked to provide the information.

Two additional questions were posed directly to the patient:
“Have you previously used a pain rating scale during this
hospital stay?” and “What do you consider effective for re-
lieving pain?”

Pain during the previous 24 h was assessed using the BPI,
which has been found to have good reliability and validity for
measuring cancer pain [15, 18]. The BPI starts with an open
question about the presence of pain. It includes a body chart to
indicate areas of pain and the part of the body with the worst
pain, with response alternatives for describing the characteris-
tics of the pain. This is followed by four single-item measures
of pain severity (present pain and least, average and worst
pain). Each item is rated on an NRS from 0 = no pain to 10
= worst pain imaginable. One question concerns the patient’s
current pain treatment. The pain relief experienced is indicated
on a scale of 0–100%. The second part of the BPI assesses the
extent to which pain interferes with seven aspects of function:
general activity, mood, walking ability, normal work, relations
with other people, sleep and enjoyment of life. Each item is
rated on an NRS from 0 = no interference to 10 = interferes
completely.

The ESAS was used to obtain information about other
symptoms such as fatigue, nausea, downheartedness, tired-
ness, anxiety, drowsiness, loss of appetite, shortness of breath
and reduced QoL. In this study, two items about pain were
removed because they are covered by the BPI. The ESAS
ranges from 0 = no influence to 10 = maximum influence
[17] and has good validity and reliability for symptom assess-
ment in cancer patients [19].

Sample size

A total of 264 patients were included, 132 (66 from each
hospital) in the control group and 132 (66 from each hospital)
in the intervention group. Assuming an expected difference in
pain intensity of 10% in the BPI, 65 individuals in each group
are required to obtain 80% power at a significance level of
0.05; thus 130 patients from each hospital were necessary.

Statistical methods

Statistical analyses were carried out with IBM SPSS Statistics
21 (IBM Corp., Armonk, NY, USA) using the Wilcoxon
signed-rank, chi-square or McNemar test. Descriptive statis-
tics were performed for all items in the BPI and ESAS. The
responses from the control and the intervention group at base-
line and follow-up were compared within each group, and
outcome analyses were conducted. The baseline responses to
the BPI items were compared between the control and the
intervention group. Data from the medical records including
documented pain and pain rating were analysed.

Analgesic prescriptions at baseline and follow-up for both
groups were compared within each group. The completed BPI
was analysed to identify nociceptive, neuropathic or mixed
pain based on the patients’ descriptions of the pain character-
istics [12, 13] and how they indicated painful areas on the
body chart. Pain was categorized as either present at one or
two pain sites or as multifocal (three or more locations). The
responses from the control and the intervention group were
compared.

Ethical considerations

The patients were informed about the study orally and in writ-
ing. Participants provided both oral and written consent. All
patients were informed that they would be contacted by phone
to perform the follow-up assessment if they had been
discharged from hospital, to which all consented orally. The
study was approved by the Regional Ethics Board in Lund,
Sweden (Nos. 2015/95, 2016/1066).

Results

Patient characteristics

The study included 155 women (58.7%) and 109 men
(41.3%), median age 69 (range 18–92) years. The most com-
mon diagnoses were gastrointestinal cancer (25.8%), lung
cancer (15.5%) and head and neck cancer (13.6%). Patient
characteristics are presented in Table 1. Most patients had
been diagnosed with cancer within the previous 3 years
(71.6%). Among those with metastatic disease (non-curative),
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several were receiving ongoing chemotherapy or radiation
therapy. Fifty-four (20.5%) were registered with a palliative
team or an advanced home care team.

Flow chart of the study

Among eligible patients, a total of seven declined to partici-
pate. At baseline, 132 patients participated in the control
group and 132 in the intervention group. Figure 1 presents a
flow chart of the study including the attrition rate. A total of
120 patients from the control and 122 from the intervention
group participated at both baseline and follow-up.

Documentation and pain assessment

Notes in the medical records concerning pain were available
for 187 (70.8%) of the 264 participants at baseline.
Documented pain assessment over the past 24 h was available
in the medical records for 81 patients (30.7%). Ninety-nine
patients (37.7%) stated that they had used the pain assessment
scale previously during their hospital stay.

Patients’ perception of pain relief

At baseline (n = 264), 82% stated that analgesics provided
pain relief and 26.5% reported that a change in position alle-
viated pain. Heat (12.9%), transcutaneous electrical nerve
stimulation (TENS), massage and physical activity were also
described as providing pain relief (12.5%). Furthermore, a
positive environment, distraction and good treatment from
the staff further provided relief (18.5%). Patients with ongoing

radiation therapy for head and neck cancer stated that rinsing
the mouth with water, saline solution or local anaesthesia
(mouthwash) provided pain relief (9.4%) (Fig. 2). One patient
reported that a support brace was a soothing complement to
analgesics.

Brief Pain Inventory scores at baseline and follow-up

Significant differences in all items on the BPI were found in
the intervention group at follow-up compared with baseline (p
< 0.001). In the control group, significant differences were
found regarding worst pain over the past 24 h (p = 0.020)
and average pain (p = 0.022) (Table 2). There were no signif-
icant differences between the two groups at baseline, with all
patients included (n = 264).

Pain characteristics

No significant differences in pain pathophysiology were seen
between the control and the intervention group (p = 0.844); in
all,153 patients (63%) experienced mixed pain, a combination
of nociceptive and neuropathic pain, 34% reported only noci-
ceptive pain and 3% experienced exclusively neuropathic
pain. No significant difference was seen between the groups
concerning pain site (p = 0.264); 60 patients (25%) had mul-
tifocal pain in three or more locations; 75% reported one or
two locations. Several patients with ongoing radiation therapy
had inflammatory components to their pain, such as erythema,
ulcers, tenderness and swelling at the radiation site.

Analgesic prescriptions

No significant differences regarding pain medication prescrip-
tions were seen at follow-up in the control group. In the inter-
vention group there was a significant increase in prescribed
regular use of paracetamol (p = 0.008) at follow-up but a
decrease in use of paracetamol as needed (p = 0.035), as well
as a significant increase in strong opioids at a fixed schedule (p
= 0.012). The addition of medications for neuropathic pain
had increased at follow-up in the intervention group (p =
0.039) (Table 3). The dose of fixed-schedule opioids showed
a significant increase in the intervention group (p = 0.021) at
follow-up (not shown in the Table).

Edmonton Symptom Assessment Scale scores
at baseline and follow-up

No significant differences in assessed symptoms were seen at
follow-up compared with baseline in the control group. In the
intervention group, significant differences were found for all
items except shortness of breath (Table 4).

Table 1 Demographic and clinical characteristics of the participants at
baseline (n = 264)

n %

Age, years Median (range) 69 (18–92)

Sex Men
Women

109
155

41.3
58.7

Cancer type Gastrointestinal
Lung cancer
Head and neck
Gynaecological
Haematological
Urological
Breast cancer
Other diagnosis

68
41
36
30
30
27
18
14

25.8
15.5
13.6
11.4
11.4
10.7
6.8
5.3

Type of treatment Surgery1

Radiotherapy1

Radiotherapy2

Chemotherapy3

111
118
47
206

42.0
44.7
17.8
78.0

Treatment intention Curative/adjuvant
Non-curative

80
184

30.3
69.7

1More than 3 weeks ago; 2 at present; 3 at any time
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Discussion

This study reports that pain intensity and other parameters
affected by pain, in hospitalized patients with cancer de-
creased significantly, in an intervention using the BPI.
Presenting patients’ completed questionnaires to their care
team helped the healthcare professionals to focus on the pa-
tients’ pain, analyse the pain mechanism and adjust analgesic
medications accordingly.

A large proportion of the patients in our study had under-
gone surgery, radiation therapy or chemotherapy. It is likely

that in addition to tumour-related pain, some of the patients
suffered from chronic pain following surgery, pain from radi-
ation therapy or neuropathic pain due to chemotherapy. Pain is
the most problematic symptom among patients undergoing
radiation therapy for head and neck cancer [20]. Common
diagnoses in our study included breast, prostate, renal and
lung cancer, which are strong predictors of metastases in the
vertebral body, ribs, hips, femur and tibia [21, 22], and 70% of
the patients in our study had metastatic disease.

Pain was documented in the medical records of about 70%
of the patients and pain assessment scores for 31%. Because
all participants in this study had verified pain of moderate to
severe intensity, this should have been documented, including
a description of pain location, character and intensity accord-
ing to the guidelines [12, 13]. Other studies report deficiencies
in the documentation of pain reassessment by nurses [23], as
well as a more comprehensive assessment completed [24].
Guidelines stipulate that continual pain assessment should
be conducted and documented to ensure good pain control
and achievement of treatment goals [12, 13]. Inadequate pain
assessment and follow-up among our participants may have
played a role in the failure to adequately address pain.

Many of the patients (82%) in our study reported that an-
algesics provided relief for their basic pain or breakthrough
pain. The participants also used non-pharmacological
methods to alleviate pain such as a changing position, heat,
TENS, massage and physical activity. A friendly treatment,
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socializing with others, a pleasant environment, beautiful
things and nature were sources of distraction and relief. Pain
is a multidimensional experience [25], which might explain
why patients stated that a friendly treatment and pleasant en-
vironment provided relief. Non-pharmacological interven-
tions, patient education and improved referral and care coor-
dination have emerged as important areas that require in-
creased attention [26]. Treatment with complementary
methods as part of multimodal pain management requires
teamwork involving several professions [13]. Reports from
the patients in our study confirm that a team approach to pain
is important.

In the present study, significant differences between base-
line (NRS 7.4) and follow-up (NRS 5.6) were seen in per-
ceived worst pain over the past 24 h in the intervention group,

while the negative impact of pain on other parameters also
showed a significant decrease. The results of this study sug-
gest an improvement for patients who were given the oppor-
tunity to communicate their pain to the care team through the
BPI questionnaire; their pain was more adequately addressed,
thereby providing a basis for initiating pain-relieving mea-
sures. Pain intensity ≥ 5 among cancer patients has been
shown to significantly impact QoL by interfering with daily
activities, mood, sleep, enjoyment and relationships [27].

Our findings are consistent with others showing that pain
intensity can decrease when medications are adjusted by an
experienced pain management physician [28], when pain
management guidelines are followed [29] or when pain con-
sultations are conducted eachweek by the radiation oncologist
and anaesthetist [30]. In summary, a combination of several

Table 2 Brief Pain Inventory (BPI) scores at baseline and follow-up (n = 242)

Control group (n = 120) Intervention group (n = 122)

Item Baseline (mean) Follow-up (mean) n p value* Baseline (mean) Follow-up (mean) n P value*

Worst pain 7.1 6.7 120 0.020 7.4 5.6 121 < 0.001

Least pain 2.6 2.7 120 0.488 2.7 2.1 120 < 0.001

Average pain 4.8 4.5 118 0.022 4.9 3.9 120 < 0.001

Current pain 3.9 3.9 120 0.609 4.0 3.2 122 < 0.001

Pain relief, % 70% 70% 112 0.457 70% 80% 118 < 0.001

Pain interference with:

General activities 5.8 5.7 120 0.943 6.5 5.3 119 < 0.001

Mood 5.4 5.4 120 0.816 5.9 4.7 119 < 0.001

Walking ability 4.4 4.3 119 0.360 4.8 4.0 122 < 0.001

Normal work 5.9 6.3 89 0.137 6.4 5.7 88 < 0.001

Relations with other people 4.5 4.5 119 0.750 4.6 3.8 121 < 0.001

Sleep 4.2 4.0 120 0.212 4.4 3.3 122 < 0.001

Enjoyment of life 6.1 6.1 119 0.730 6.0 5.2 117 < 0.001

*Wilcoxon signed-rank test

Table 3 Analgesic prescriptions
at baseline and follow-up in the
control group (n = 120) and the
intervention group (n = 122)

Control group Intervention group

Baseline Follow-up Baseline Follow-up
n (%) n (%) p value* n (%) n (%) p value*

Paracetamol

Fixed schedule 69 (57.5) 71 (59.2) 0.727 65 (53.3) 77 (63.1) 0.008

As needed 27 (22.5) 27 (22.7) 1.000 35 (28.7) 26 (21.3) 0.035

NSAIDs 14 (11.7) 12 (10.0) 0.688 8 (6.6) 12 (9.8) 0.125

Strong opioid po, iv, sc, TD

Fixed schedule 76 (63.3) 80 (66.7) 0.219 89 (73.0) 98 (80.3) 0.012

As needed 93 (77.5) 92 (76.7) 0.100 108 (88.5) 110 (90.2) 0.500

Neuropathic pain drugs 15 (12.5) 16 (13.3) 1.000 23 (18.9) 30 (24.6) 0.039

*McNemar test, iv intravenously, po per os, sc subcutaneously, TD transdermally, NSAID non-steroidal anti-
inflammatory drug

3726 Support Care Cancer (2020) 28:3721–3729



measures could considerably improve pain management for
cancer-related pain and thereby alleviate unnecessary suffer-
ing. Pain in terminally ill cancer patients affects their sense of
dignity [31]. Severe and unbearable pain causes cancer pa-
tients to despair, as it reduces bodily function and hope of
improvement; patients want to be pain-free or receive ade-
quate pain management [32].

In this study, 34% of patients had nociceptive pain, while
63% had mixed pain and 3% neuropathic pain only. Other
studies have reported that neuropathic pain occurs in 44–
67% of hospitalized cancer patients [33–35]. We and others
have shown that neuropathic pain is common among cancer
patients and that analysis of pain mechanisms is of vital im-
portance to be able to alleviate pain. Neuropathic pain has
been shown to affect daily activities [36]. The present study
reveals that severe pain had a major impact on daily functions.
Most patients with advanced-stage disease have at least two
types of pain rooted in different aetiologies [37, 38], which
could explain the high occurrence of mixed pain in our study.

At follow-up, we found a significant increase in regular use
of paracetamol and strong opioids, in addition to medications
for neuropathic pain and elevated doses of fixed-schedule opi-
oids in the intervention group, which we interpret as one ex-
planation for the significant decrease in pain levels. In the
intervention group, 25% were prescribed analgesics for neu-
ropathic pain at follow-up. This is a higher percentage than the
10% and 8% reported elsewhere [33, 36] but in line with
Manfrida et al. [30], who report an increase of neuropathic
pain drugs of up to 27% after their intervention. In our study,
the completed patient body chart and description of pain char-
acteristics in the BPI likely contributed to the increased pre-
scription of medications to treat neuropathic pain.
Furthermore, 80% of patients in the intervention group were
prescribed opioids regularly at follow-up. The study by
Manfrida et al. [30] likewise showed an increase in opioid
use; the authors report that 85% of patients received a pre-
scription for opioids after an intervention. In other studies that

achieved lower pain levels, increased use of opioids [29] and
opioid rotation [28] were the most common interventions.

We conclude that in many patients, improved pain manage-
ment can be achieved through relatively simple adjustment of
analgesics. It was further noticed that other administration
methods, such as regional infusion, nerve block, intrathecal
or epidural administration or intravenous/subcutaneous
patient-controlled analgesia (PCA), could also have been tried
in some of our patients with severe pain [5, 12, 13]. However,
among these methods, only PCAwas used in a few patients at
the university hospital. There is a need to be more flexible
regarding method of administration, type of medication and
personalized treatment, in order to provide optimal pain relief
in cancer patients.

The ESAS scores showed significant improvement in the
intervention group for all measured parameters except short-
ness of breath. This can be interpreted as meaning that de-
creased pain has a beneficial effect on other symptoms in
cancer patients. Of the symptoms assessed by the ESAS be-
fore the intervention, fatigue and QoL averaged about 6 on a
scale of 0–10, other studies on cancer patients have also dem-
onstrated a large influence of these items [34, 39, 40]. Patients
with cancer often experience several disease and treatment-
related symptoms concurrently, so-called symptom clusters
[41]. These are assumed to have a synergistic effect on patient
outcomes compared to single symptoms, e.g. the symptom
cluster consisting of fatigue, pain, anxiety and depression
has been found to impact QoL [42]. One study reported that
neuropathic pain in cancer patients has a greater impact on
physical and psychological symptoms assessed by the ESAS
compared with nociceptive pain [34]. The majority of our
participants suffered from neuropathic pain. The decrease of
pain in the intervention group may have contributed to the
significant improvement in ESAS scores at follow-up.

Limitations of this study are that there were differences in
the time interval between baseline and follow-up, because the
researchers were unable to follow up all participants at the

Table 4 Edmonton Symptom Assessment Scale scores at baseline and follow-up (n = 242)

Control group (n = 120) Intervention group (n = 122)

Item Baseline (mean) Follow-up (mean) n p value* Baseline (mean) Follow-up (mean) n p value*

Fatigue 6.0 5.9 120 0.892 6.0 5.5 121 0.002

Nausea 2.9 2.8 120 0.566 2.5 1.8 122 < 0.001

Sadness 4.1 3.9 119 0.374 4.1 3.6 121 0.001

Anxiety 3.6 3.4 119 0.251 4.0 3.7 122 0.004

Tiredness 5.7 5.4 119 0.204 5.3 4.8 122 0.001

Lack of appetite 5.6 5.6 120 0.675 5.7 4.8 122 < 0.001

Shortness of breath 3.4 3.5 120 0.480 3.2 3.0 122 0.404

Quality of life 6.0 6.0 120 0.861 5.9 5.3 117 < 0.001

*Wilcoxon signed-rank test
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same interval. Furthermore, some diagnostic groups were
quite small; more participants within each diagnostic group
could have provided additional information. Strengths in this
study are that we used patient-reported data, that it is a rela-
tively large sample and that the study was performed in two
hospitals, of different characteristics, i.e. a university hospital
and a county hospital.

Conclusions

In conclusion, the present study provides valuable information
about the effect of a multidimensional pain assessment inter-
vention on cancer pain and other symptoms in hospitalized
patients with cancer. The study demonstrates that use of the
BPI can highlight and contribute to cancer pain relief and that
decreased pain can have a positive effect on other pain-related
dimensions and symptoms. This highlights the importance of
healthcare staff treating pain in a professional way, identifying
pain mechanisms, using guidelines and taking a team
approach.
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