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Procedure-related pain among adult patients with

hematologic malignancies

Y. LIDÉN
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Background: Cancer patients undergo numerous invasive
diagnostic procedures. However, there are only sparse
data on the characteristics and determinants for proce-
dure-related pain among adult cancer patients.
Methods: In this prospective study, we evaluated the
characteristics and determinants of procedure-related
pain in 235 consecutive hematologic patients (M/F:126/
109; median age 62 years, range 20–89 years) undergoing
a bone marrow aspiration/biopsy (BMA) under local
anesthesia. Questionnaires were used to assess patients
before-, 10 min and 1–7 days post BMA. Using logistic
regression models, we calculated odds ratios (ORs) and
95% confidence intervals (CIs).
Results: 165/235 (70%) patients reported pain during BMA; 92
(56%), 53 (32%) and 5 (3%) of these indicated moderate [visual
analogue scale (VAS) � 30mm], severe (VAS454mm) and
worst possible pain (VAS5 100mm), respectively. On multi-
variate analyses, pre-existing pain (OR5 2.60 95% CI 1.26–5.36),

anxiety about the diagnostic outcome of BMA (OR5 3.17 95%
CI 1.54–6.52), anxiety about needle-insertion (OR5 2.49 95% CI
1.22–5.10) and low employment status (sick-leave/unem-
ployed) (OR5 3.14 95% CI 1.31–7.55) were independently
associated with an increased risk of pain during BMA. At
follow-up 10min after BMA, 40/235 (17%) patients reported
pain. At 1, 3, 6 and 7 days post BMA, pain was present in 137
(64%), 90 (42%), 43 (20%) and 25 (12%) patients, respectively.
Conclusions: We found that 3/4 of hematologic patients who
underwent BMA reported procedural pain; one third of these
patients indicated severe pain. Pre-existing pain, anxiety about
the diagnostic outcome of BMA or needle-insertion, and low
employment status were independent risk factors.
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Journal compilation r 2009 The Acta Anaesthesiologica Scandinavica Foundation

THE prevalence of pain in patients with cancer,
regardless of the stage of the disease, has been

found to be substantially higher than the general
population.1–3 Indeed, pain is one of the major
distressing symptoms in patients with a malignant
disease.4,5 Anxiety is also common in people when
diagnosed with cancer.6 In cancer patients, as well
as in non-cancer patients, it is well known that
pre-existing pain often amplifies the pain experi-
ence after surgery7 and that pain perception can be
intensified if accompanied by anxiety.8,9 Further-
more, surgery10,11 and diagnostic procedures12

have also been reported to trigger long-lasting
pain.

Cancer patients are frequently exposed to var-
ious invasive diagnostic procedures during the
initial work-up and during the course of illness.
Previous studies focusing on childhood cancer
have shown that children fear medical proce-
dures13 and that procedure-related pain is difficult
to alleviate, even more difficult than cancer-related
pain.14,15 Conversely, few studies have assessed
procedure-related pain and particularly the factors
associated with procedure-related pain in adult
patients with cancer (Table 1).16–22

To increase our understanding on the character-
istics and determinants of procedure-related pain
among adult patients with cancer, we have con-
ducted a large and comprehensive prospective
study focusing on hematologic patients who

Disclosure of previous presentations: The results have previously been
presented in part as an abstract at two conferences: the IASP
11thWorld Congress on Pain, Sydney, Australia, and the 5th World
Congress of the European Federation of IASP Chapters, Istanbul,
Turkey.
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underwent a bone marrow aspiration/biopsy
(BMA) under local anesthesia.

Methods

Sample
The data collection periods were from May 1 to
June 30, 2004, and September 1 to October 30, 2004.
Two hundred thirty-five (median age 62 years,
range 20–89 years, Table 2) of 263 consecutive adult
patients who were scheduled for BMA at the out-
patient clinic at Division of Hematology, Karolinska
University Hospital, were included. Patients could
only be enrolled once. Thirty-three patients were
excluded due to: difficulties in understanding the

Swedish language (n5 13), unwillingness to parti-
cipate (n5 7), late arrival (n5 5), sedative medica-
tion (n5 2) or fainted (n5 1) before BMA. Pre-
existing pain was present in 101 of included pa-
tients and 44 patients had taken pain medication
the same day as the BMA (Table 2). The study was
approved by the Regional Ethics Committee in
Stockholm.

Procedures
Patients were invited to participate in the study by
one of the authors (Y. L.). Informed consent was
obtained from all included patients before study
enrollment. Self-administered questionnaires were
used to collect data before and 10min after the

Table 1

Pain during invasive diagnostic procedures in patients with cancer

Authors
(reference)

No. of
patients

Type of
procedure

Anesthetic Groups Pain frequency Pain on VAS (SD)

Brausi et al.
(2007)16

40 TUR of
bladder
tumor

Lidocaine 60% VAS* 0–4
30% VAS* 4–6
10% VAS*46

Brennan et al.
(2007)17

100
(50150)

FNAC of
head and
neck mass

Unknown 21G
23G

Mean VAS* 3.3
(1.94)
Mean VAS* 1.8
(1.1)

Daltrey et al.
(2000)18

98 FNAC of
breast mass

Lignocaine Lignocaine 21G
Lignocaine 23G
without anaesthetic
21G
without anaesthetic
23G

Mean VAS* 3.0
Mean VAS* 2.1
Mean VAS* 5.1

Mean VAS* 2.9

Gursoy et al.
(2007)19

99
(50149)

FNAB of
thyroid
nodules

EMLA/placebo EMLA
Placebo

82% pain
98% pain

Mean VASw 25.0
(22.3)
Mean VASw 40.0
(30.5)

Kilciler et al.
(2007)20

340
(1701170)

TRUS
guided
biopsy of
prostate

No Lithotomy position
Left lateral decubitus
position

Mean VAS* 4.0
(1.93)
Mean VAS* 2.7
(1.56)

Kuball et al.
(2004)21

263 BMA Mepivacaine 34% mild pain
39% moderate
pain
15% severe pain
5% very severe
pain
0.4% worst
possible pain

Vanhelleputte
et al. (2003)22

132 BMA Lidocaine 84% pain Mean VASw 27.2

*0–10 cm.
w0–100mm.
TUR, transurethral resection; TRUS, transrectal ultrasonography; FNAC, fine-needle aspiration cytology; FNAB, fine-needle
aspiration biopsy; BMA, bone marrow aspiration/biopsy; G, gauge; VAS, visual analogue scale.
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BMA. The participants were also requested to
answer questions by telephone 1 week after BMA.

BMA. Nine attending hematologists and seven
hematology fellows performed 61 and 174 of the
BMAs, respectively. Individuals, who were sched-
uled for BMA for the first time, received mail with
written information about BMA procedures before
their visit. At the visit, all patients were informed
orally about the BMA procedure by the same
physician who performed the BMA. According to
the standard clinical praxis at Karolinska, no pre-
medication were commonly used. As pain relief, a
local anesthetic (Lidocaine 1% 10–20ml) was given
subcutaneously as well as through periostal infil-
tration. Five minutes after the local anesthetic was
administered, BMA was carried out using an as-
piration needle 15G � 2.7 in. and/or a biopsy nee-
dle 11G � 4 in. (Medical Device Technologies Inc.
Gainesville, FL). A registered nurse was assisting
the physician.

Data collection
Clinical information and measures of pain, discomfort and
anxiety. Using a standardized data entry form, the
physician performing the BMA noted predefined
clinical information regarding the patient. Using
questionnaires, we obtained self-reported informa-
tion from the patients about presence/absence of
pain, discomfort and anxiety (the response options
were: yes/no). The intensities of pain, discomfort
and anxiety were measured with visual analogue
scales (VAS) ranging from 0 to 100mm with one
statement in each range: 0mm5no pain and
100mm5worst possible pain, 0mm5no discom-
fort and 100mm5worst possible discomfort and
0mm5no anxiety and 100mm5worst possible
anxiety. The participants were requested to mark
the point at the line that best agreed with how the
pain, discomfort and anxiety were experienced.
The intensity of pain scored 430mm on VAS was
considered to be equal to moderate pain and
VAS454mm to be equal to severe pain.23

Questionnaires before BMA. A study-specific ques-
tionnaire was used including questions concerning
height and weight, pain in daily life (pre-existing
pain), pain before BMA, whether pain medication
was taken the same day as BMA and anxiety about
the BMA needle-insertion and anxiety about the
diagnostic outcome of BMA. Questions regarding
pre-existing pain were adopted from the Karo-
linska Hospital Pain Questionnaire.12,24

Anxiety was measured with Stait Trait Anxiety
Inventory (STAI)25, which is a well-validated and
reliability-tested instrument.26 STAI is composed of
two forms, STAI-S and STAI-T, with 20-item scales
each. STAI-S measures the subject’s level or state of
anxiety at a particular moment in time, whereas
STAI-T refers to the trait or the general feelings of
anxiety-proneness. The total score for each form
has a range from 20 to 80 points; a higher score
indicates a higher level of anxiety.

Demographic data were collected with a ques-
tionnaire27 with items concerning sex, age, marital
status, foreign background, employment status,
education level and perceived economical status.

Questionnaires 10min after BMA. Ten minutes after
BMA, a study-specific questionnaire was adminis-
tered including questions about: pain during BMA
and BMA-related pain 10min after BMA, discom-
fort during BMA, satisfaction with the pain man-
agement, whether information about BMA was

Table 2

Characteristic of 235 patients undergoing BMA

Variable

Number of subjects, n (%) 235 (100)
Age, median years (range) 62 (20–89)
Gender, n (%)
Female 109 (46)
Male 126 (54)

Diagnosis according to BMA, n (%)
Leukemia 34 (14)
Multiple myeloma 39 (17)
Lymphoma 46 (19)
Myelodysplastic syndrome 18 (8)
Chronic myeloproliferative disorder 31 (13)
Other hematologic disease 42 (18)
Non-hematologic disease 25 (11)

Site of BMA, n (%)
Posterior iliac crest 230 (98)
Sternum 5 (2)

Type of BMA, n (%)
Bone marrow aspiration 67 (28)
Bone marrow biopsy 88 (37)
Both aspiration and biopsy 80 (35)

Previous BMA, n (%)
No previous BMA 100 (43)
1–2 times 76 (32)
3–5 times 27 (11)
45 times 32 (14)

Pre-existing pain, n (%) 101 (43)
Pain medication taken the same day as BMA, n (%)
Non-opioids 19 (8)
Opioids 8 (3)
Combination of non-opioids and opioids 6 (2)
Adjuvant drugs 3 (1)
Unknown type 8 (3)

BMA, bone marrow aspiration/biopsy.
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received and whether the patient had undergone a
BMA previously.

Telephone interview 1 week after BMA. One week after
BMA, an individual structured telephone interview
was conducted by one of the authors (Y. L.). The
patients were asked about the occurrence of BMA-
related pain and pain intensity at 1, 3, 6 and 7 days
following BMA. The patients were also asked about
the use and type of medication for BMA-related pain.

Testing of the study-specific questionnaires. Before the
start of the study, the study specific questionnaires
were revised by an expert group including attending
physicians and registered nurses specialized in he-
matology or pain management. Also, a group of 24
patients with prior experience of invasive medical
procedures were asked to comment on the clarity of
questions, resulting in changes in a few questions.

Statistics
Before the start of the study, a power analysis was
performed using a two-tailed w2 test. A difference
of 20% was considered as the smallest effect size of
clinical relevance to detect between the two vari-
able groups: anxiety and pain during BMA vs. no
anxiety and pain during BMA. a was set to 0.05.
With a sample size of 93 persons in each group, the
study would have a power of 80% to yield a

statistically significant result. An attrition rate of
20% was estimated and an accrual of 233 patients
was planned.

Differences between groups were assessed with
the Mann–Whitney U-test or the Kruskal–Wallis
test. Proportions were compared with the w2 test.
Spearman’s rank-order correlation coefficients
were used to describe the relation between the
STAI-S score and VAS scores for anxiety. A positive
correlation coefficient between 0.10 and 0.29 was
regarded as small, between 0.30 and 0.49 as med-
ium and between 0.50 and 1.00 as large.28

A forward stepwise logistic regression was ap-
plied to estimate the probability of occurrence of
pain during BMA. Univariate logistic regression
analyses were performed to select variables to be
tested for inclusion in the multivariate model. All
factors with a P-valueo0.05 were entered; see
Table 3. The a priori selected term sex was also
included. Estimated odds ratios (OR) with confi-
dence intervals (CI) were calculated. The statistical
calculations were performed using of the software
Stat View 5.0.1 and SPSS 14.0.

Results

Procedure-related pain
Among study participants, 165 patients (70%) re-
ported pain during BMA, with a median VAS of

Table 3

Association between potential predictive factors and occurrence of pain during BMA

Variable Observation (n) Pain during BMA rate, % OR (95% CI) P-value

Age*
o60 years 108 76.8 1.82 (1.02–3.24) 0.041
� 60 years 127 64.5

Sex*
Female 109 76.2 1.71 (0.97–3.04) 0.064
Male 126 65.1

Prior BMA*
Yes 100 75.6 1.82 (1.03–3.19) 0.038
No 135 63

Pre-existing pain*
Yes 101 78.2 2.05 (1.14–3.71) 0.017
No 132 63.6

Pain before BMA*
Yes 69 82.6 2.60 (1.29–5.23) 0.007
No 164 64.6

Anxiety about needle-insertion*
Yes 126 82.5 3.72 (2.05–6.75) o0.001
No 109 56

Anxiety about BMA result*
Yes 147 80.2 3.55 (1.98–6.36) o0.001
No 88 53.4

Received written information
No 143 70.6 1.03 (0.58–1.84) 0.918
Yes 90 70

Procedure-related pain and cancer
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Received oral information
No 24 70.8 1.02 (0.4–2.57) 0.976
Yes 207 70.5

Pain medication taken same day as BMA
Yes 44 75 1.34 (0.63–2.83) 0.446
No 188 69.2

Body mass index
� 25 91 71.4 1.08 (0.60–1.94) 0.799
o25 136 69.8

BMA duration
� 15min 50 78 1.66 (0.79–3.48) 0.179
o15min 182 68

Experience of physician
� 100 BMA 50 66 0.78 (0.40–1.52) 0.464
4100 BMA 185 71.3

Education of physician
Hematology fellow 174 68.3 0.71 (0.36–1.37) 0.303
Attending hematologist 61 75.4

Type of BMA
Both aspiration and biopsy 80 76.2 1.75 (0.89–3.43) 0.106
Bone marrow aspiration 67 70.1 1.28 (0.65–2.53) 0.481
Bone marrow biopsy 88 64.8

Economical situation
Bad 20 75 1.36 (0.47–3.93) 0.574
Either bad or good 44 72.7 1.21 (0.58–2.53) 0.260
Good 167 68.9

Marital status
Single 46 78.3 2.31 (0.78–6.90) 0.132
Divorced/separated 12 75 1.93 (0.41–9.10) 0.407
Married/cohabiting 147 70.1 1.50 (0.61–3.73) 0.378
Widow/widower 23 60.9

Foreign background
Yes 59 74.6 1.34 (0.69–2.62) 0.388
No 172 68.6

Employment status
Sick-leave or unemployed 79 83.5 2.96 (1.45–6.03) 0.003
Working or studying 50 64.0 1.04 (0.51–2.08) 0.924
Retired 106 63.2

Education level*
Highw 85 78.8 2.36 (1.09–5.12) 0.030
Intermediatez 95 68.4 1.37 (0.67–2.82) 0.389
Low§ 49 61.2

Underlying diagnosis
Multiple myeloma 39 76.9 1.59 (0.57–4.49) 0.377
Lymphoma 46 69.6 1.09 (0.42–2.84) 0.855
Myelodysplastic syndrome 18 66.7 0.96 (0.28–3.22) 0.943
Chronic myeloproliferative disorder 31 71.0 1.17 (0.41–3.36) 0.772
Other hematologic disease 42 69.0 1.07 (0.40–2.82) 0.897
Non-hematologic disease 25 68.0 1.02 (0.34–3.07) 0.977
Leukemia 34 67.6

Platelet count (109/l) 1.00 (0.99–1.00) 0.795
Hemoglobin level (g/l) 1.00 (0.99–1.01) 0.671
Total STAI S 10* ,z, k 1.59 (1.22–2.05) o0.001
Total STAI T 10*,z,** 1.97 (1.29–3.01) 0.002

The last category of each nominal variable was used as the reference category.
*Variables selected for multivariate model.
wUniversity/similar.
zUpper secondary school/similar.
§Primary school/similar or lower.
zTen units increments.
k Internal attrition; n5 13.
**Internal attrition; n5 19.
BMA, bone marrow aspiration/biopsy.

Table 3 Continued.
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37mm. In patients who reported BMA-related
pain, 92 patients (56%) indicated moderate pain
(VAS � 30mm), 53 patients (32%) reported severe
pain (VAS454mm) and five patients (3%) experi-
enced the worst possible pain (VAS5 100mm). At
follow-up 10min after BMA, 40/235 (17%) patients
reported BMA-related pain with a median VAS of
31.5mm (Fig. 1). At the subsequent follow-up 1, 3, 6
and 7 days post BMA, pain was present in 137
(64%), 90 (42%), 43 (20%) and 25 (12%) patients,
respectively, with a median VAS ranging between
15 and 30mm (Fig. 1). Twenty of 64 patients (31%)
who did not report pain during BMA and 10min
after BMA reported pain at least on one occasion 1–
7 days post BMA. There were no statistical differ-
ences in the clinical characteristics (including pla-
telet counts) between patients who experienced an
immediate BMA-related pain and patients who

developed pain at day 1–7 (data not shown).
Sixty-two patients took pain medication due to
BMA-related pain on one or several occasions after
BMA (non-opioids n5 49, opioids n5 6, combina-
tion of non-opioids and opioids n5 5, adjuvant
drugs and non-opioids n5 2).

Procedure-related discomfort
Discomfort during BMA was reported by 137
patients (59%, VAS median 40mm, range 2–
100mm). Seventy four percent of patients who
reported BMA-related pain mentioned discomfort
during BMA compared with 21% of patients who
did not report BMA-related pain (Po0.0001). Pa-
tients reporting both pain and discomfort during
BMA reported a higher pain intensity compared
with patients who experienced pain but no dis-
comfort (VAS median 42mm vs. 25mm, P5 0.027).

Factors associated with procedure-related pain
The association between occurrence of pain during
BMA and potential predictive factors is outlined in
Table 3. The variables that were significantly re-
lated to occurrence of BMA pain were younger age,
prior BMA, pre-existing pain, pain before BMA,
anxiety about the needle-insertion and the diag-
nostic outcome of BMA, high education level, low
employment status (sick-leave or unemployed),
and high STAI-S and STAI-T levels. A multivariate
logistic regression analysis was performed to as-
sess the contribution of the significant variables
and the variable sex. We found that pre-existing
pain, anxiety about the needle-insertion, anxiety
about the diagnostic outcome of BMA and low
employment status (sick-leave or unemployed)
were significantly related to the likelihood of pain
during BMA (Table 4).

Pre-existing pain, anxiety about the needle-
insertion, not received of written information about
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Fig. 1. Intensity of bone marrow aspiration (BMA)-related pain
during and after BMA in patients reporting occurrence of pain.
Data are presented as median visual analogue scale (VAS) with
25th and 75th percentile ranges in boxes. The whiskers represent
the 10th and 90th percentiles and dots are outliers. Internal

attrition: (a) n5 7, (b) n5 22.

Table 4

Predictors of pain during BMA

Variables b SE Wald df OR (95% CI) P-value

Pre-existing pain 0.95 0.37 6.66 1 2.60 (1.26–5.36) 0.010
Anxiety about needle-insertion 0.91 0.36 6.22 1 2.49 (1.22–5.10) 0.013
Anxiety about BMA result 1.15 0.37 9.83 1 3.17 (1.54–6.52) 0.002
Employment status 11.37 2 0.003
Retired vs. working or studying �0.57 0.42 1.84 1 0.57 (0.25–1.29) 0.176
Retired vs. sick-leave or unemployed 1.14 0.45 6.57 1 3.14 (1.31–7.55) 0.010

Competing non-significant variables see Table 3.
OR, odds ratio; CI, confidence interval; BMA, bone marrow aspiration/biopsy.
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BMA, longer BMA duration and foreign back-
ground were factors associated with a higher pain
intensity during BMA (Table 5).

The mean STAI-S score for the total group of
patients was 43.3 (SD 12.9) and 42.0 for STAI-T (SD
8.06). Patients with pain during BMA scored higher
on STAI-S (45.3 vs. 38.5, P5 0.0005) and STAI-T
(43.1 vs. 39.2, P5 0.004). Anxiety about the diag-
nostic outcome of BMA was reported by 147 pa-
tients (63%, VAS median 52mm), and anxiety
about the BMA needle-insertion by 126 patients
(54%, VAS median 50mm). There was no signifi-
cant difference between patients who had under-
gone BMA previously or not regarding anxiety
about the diagnostic outcome of BMA or needle-
insertion or anxiety level measured with STAI-S. In
a sub-analysis, we found large correlation coeffi-
cients between the STAI-S score and the VAS value
for anxiety about the diagnostic outcome of BMA
(rs5 0.587, Po0.0001) and the BMA needle-inser-
tion (rs5 0.562, Po0.0001).

Patient satisfaction
In total, 216 patients (93%) reported that they were
satisfied with the pain management (local anesthe-
sia) during the procedure. Those patients who were
not satisfied with the local anesthesia and reported
pain during BMA (7%) scored a higher intensity of
pain compared with those patients who reported
pain and were satisfied with the local anesthesia
during BMA (VAS median; 80 vs. 30mm,
P5 0.0001).

Discussion

In this prospective study, designed to assess pain
experience among adult patients with hematologic
malignancies undergoing BMA under local an-
esthesia, we found that three out of four patients
experienced pain with a median VAS of 37mm.
Among those patients who reported pain, one out
of three scored severe or worst possible pain. We
found pre-existing pain, anxiety about needle-in-
sertion or BMA diagnostic outcome and low em-
ployment status (being on sick leave/unemployed)
to be independent risk factors associated with
procedure-related pain. This investigation provides
new important clinical insights, of value for health
care professionals involved in conducting invasive
diagnostic procedures or developing protocols
for minimizing procedure-related pain in cancer
patients.

Table 5

Association between variables and intensity of pain among
patients experiencing BMA-related pain

Variable Pain
during
BMA (n)

VAS P-value*

Median Range

Age
o60 years 83 37 3–100 0.582
� 60 years 82 38 3–100

Sex
Female 83 39 4–100 0.398
Male 82 34.5 3–100

Prior BMA
Yes 102 42 3–100 0.080
No 63 30 3–100

Pre-existing pain
Yes 79 45 3–100 0.022
No 84 26 3–100

Pain before BMA
Yes 57 42 3–100 0.163
No 106 29.5 3–100

Anxiety about needle-insertion
Yes 104 45 3–100 0.0006
No 61 25 3–100

Anxiety about the result
Yes 118 41 3–100 0.121
No 47 30 3–100

Received written information
Yes 63 27 3–100 0.028
No 101 44 3–100

Received oral information
Yes 146 34 3–100 0.678
No 17 42 3–100

Pain medication taken same day as BMA
Yes 33 36 4–100 0.973
No 130 37 3–100

Body mass index
� 25 65 36 3–100 0.961
o25 95 38 3–100

BMA duration
� 15min 39 45 8–99 0.017
o15min 124 31 3–100

Experience of physician
� 100 BMA 33 45 10–100 0.121
4100 BMA 132 33.5 3–100

Education of physician
Hematology fellow 119 40 3–100 0.069
Attending
hematologist

46 25 3–100

Type of BMA
Both aspiration
and biopsy

61 36 4–100 0.151

Bone marrow
aspiration

47 45 4–100

Bone marrow
biopsy

57 27 3–100

Economical situation
Bad 15 72 13–100 0.057
Either good or bad 32 41 4–100
Good 115 32 3–100

Marital status
Single 36 39 3–100 0.554
Divorced/
separated

103 36 3–100

Married/
cohabiting

9 20 4–97
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Consistent with results of prior studies investi-
gating pain in adult cancer patients undergoing
procedures under local anesthesia (Table 1), a large
majority of our patients (70%) experienced pain
during BMA. Among patients reporting pain, 32%
scored severe pain and 3% worst possible pain,
which is in agreement with previous studies on
BMA-related pain where 16–33% of patients are
reported to suffer from severe pain.21,22,29 Proce-
dural pain is often described as a temporary and
transient experience. This is one of the first studies
following procedural pain over time and, in our
patients, pain was present in 64% 1 day after BMA
and in 12% 1 week after BMA. The prolonged pain
duration may be due to local edema/bleeding.
However, the platelet count did not differ between
those who experienced pain after BMA and those
who did not. We have speculated on other potential
explanations of our findings. Physiological phe-
nomena such as peripheral and central sensitiza-
tion of the nervous system following the initial
nociceptive barrage could alternatively account for
a part of this observation.11,30

To improve our understanding on the potential
predictive factors for procedural pain, we assessed
the influence of several variables. On multivariate
analyses, we found pre-existing pain, anxiety about
the needle-insertion or BMA diagnostic outcome
and low employment status (being on sick-leave/
unemployed) to be associated with occurrence of
procedure-related pain. Pre-existing pain (44% of
patients) that is chronic pain was also related to the
experience of a higher intensity of pain. That is in
conformity with the increasing evidence that
chronic pain before surgery predicts increased
intensity of postoperative pain.7 The relationship
between past and present pain is suggested to be
influenced by emotional status, expectations of
pain and peak intensity of previous pain.31 A lower
pain threshold in patients with chronic pain has
furthermore been attributed to the fact that those
taking opioid medications for pain may develop a
tolerance, thereby requiring higher doses of an-
algesics.32,33 Because half of our patients had taken
pain medications the same day as the BMA, and
only a minority of those reported the use of
opioids, this explanation seems to have limited
impact in this context. Patients on sick-leave as
well as unemployed persons were more likely to
experience procedural pain. The finding concern-
ing low employment status may reflect a more
aggressive underlying disease and more active
cancer therapy that potentially could manifest in
a more pronounced vulnerability to pain. However,
we were unable to explore this further in the
present study. It is well known that anxiety before
onset of pain predicts elevated pain intensity dur-
ing acute pain perception.8,9 We found that both
occurrence of anxiety about BMA needle-insertion
and BMA diagnostic outcome predicted the occur-
rence of procedural pain. Many patients with
malignancy fear a relapse of their disease34 and
might therefore be anxious about the procedure
outcome, as was stated by 63% of our patients.

Regarding the pain intensity and association
with underlying factors, anxiety about the BMA
outcome was not associated with a higher intensity
of pain, whereas anxiety about needle-insertion
was. Anxiety about needle-insertion could be asso-
ciated with needle phobia, which is a common
phenomenon affecting approximately 10% of a
normal population with varying severity35, and
the prevalence is probably higher in cancer pa-
tients.36 A longer duration of BMAwas also related
to a higher pain intensity, which is in agreement
with the findings of other researchers.21,22 The

Widow/widower 14 49.5 4–100
Foreign background
Yes 44 45 4–100 0.008
No 118 28 3–100

Employment status
Sick-leave or
unemployed

66 30 3–100 0.072

Working or
studying

32 46 10–95

Retired 67 40 3–100
Education level
Highw 67 27 3–99 0.328
Intermediatez 65 40 3–100
Low§ 30 47 4–100

Underlying diagnosis
Multiple myeloma 30 39 3–100 0.739
Lymphoma 32 40.5 3–100
Myelodysplastic
syndrome

12 19.5 8–100

Chronic
myeloproliferative
disorder

22 42.5 4–98

Other hematologic
disease

29 27 5–100

Non-hematologic
disease

17 42 4–99

Leukemia 23 42 4–78

*Statistical tests used; Mann–Whitney U test or Kruskal–Wallis
test.
wUniversity/similar.
zUpper secondary school/similar.
§Primary school/similar or lower.
BMA, bone marrow aspiration/biopsy; VAS, visual analogue
scale.

Table 5 Continued
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perceived lack of written information was another
factor associated with more intense procedural
pain. Preoperative information has been found to
reduce patients’ pain experience of postoperative
pain.37 When most diagnostic invasive procedures
are performed electively, there should be good
opportunities to inform the patient for a better
understanding. Adequate information might also
decrease the intensity of procedure-related anxiety.

Even though 70% of our patients reported pro-
cedure-related pain, it must be highlighted that
93% were satisfied with the pain treatment. This is
of interest, given that only local anesthesia was
administered. High satisfaction despite pain is a
known paradox, and may include a combination of
expectations, relationship issues, previous experi-
ences of pain relief and care goals.38 The discre-
pancy could be related to the fact that our patients
believed that the physician had done his or her best
to alleviate the pain,39 that the pain was unavoid-
able or that patients were satisfied with care given
provided by the nurses. Ward and Gordon40 found
that whether in-patients with severe pain were
satisfied or not depended on average pain, but
not current or worst pain.

Our study has several strengths including its
prospective design, large sample size, high re-
sponse rate and a broad range of variables as-
sessed. But, there are some limitations as well.
Among patients who reported no pain during
BMA, 60% did not provide a VAS score and 40%
indicated VAS 1–30mm. These facts limited our
ability to conduct a multivariate analysis of factors
associated with BMA-pain intensity. An inherent
limitation when using anxiety questionnaires is the
risk of triggering patients’ degree of anxiety, which
subsequently may have a negative influence on the
pain experience. However, in our study, we believe
that this impact was small because our data on
frequency of pain are comparable to results from
studies on BMA pain where anxiety was not
explored.21,22 Furthermore, several statistical tests
were conducted, increasing the risk of type I error.

The results of our study demonstrate that the
majority of adult patients experience pain on un-
dergoing BMA. Importantly, one-third of the pa-
tients who suffered from pain reported severe pain.
In a few patients, the BMA-related pain lasted for 1
week. Pre-existing pain, anxiety about the diagnos-
tic outcome of BMA and needle-insertion and low
employment status (sick-leave/unemployed) were
factors predicting occurrence of pain. These risk
factors can be used to identify patients in need of

complementary interventions to alleviate proce-
dure-related pain.
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a b s t r a c t

Purpose: To assess pain and anxiety during bone marrow aspiration/biopsy (BMA) among patients versus
health-care professionals (HCPs).
Method: 235 adult hematologic patients undergoing BMA were included. BMA was performed by 16
physicians aided by nine registered nurses (RNs). Questionnaires were used to obtain patients and HCPs
ratings of patients’ pain and anxiety during BMA. Patterns of ratings for pain and anxiety among patients
HCPs were estimated with proportions of agreement P(A), Cohen’s kappa coefficient (k), and single-
measure intra-class correlation (ICC). We also explored if associations of ratings were influenced by
age, sex, type and duration of BMA.
Results: The P(A) for occurrence of rated pain during BMA was 73% between patients and RNs, and 70%
between patients and physicians, the corresponding k was graded as fair (0.37 and 0.33). Agreement
between patients and HCPs regarding intensity of pain was moderate (ICC¼ 0.44 and 0.42). Severe pain
(VAS> 54) was identified by RNs and physicians in 34% and 35% of cases, respectively. Anxiety about
BMA outcome and needle insertion was underestimated by HCPs. P(A) between patients and RNs and
patients and physicians regarding anxiety ranged from 53% to 59%. The corresponding k was slight to fair
(0.10e0.21). ICC showed poor agreement between patients and HCPs regarding intensity of anxiety (0.13
e0.36).
Conclusions: We found a better congruence between patients and HCPs in pain ratings than in anxiety
ratings, where the agreement was low. RNs and physicians underestimated severe pain as well as anxiety
about BMA outcome and needle insertion.

� 2011 Elsevier Ltd. All rights reserved.

Introduction

Patients with cancer undergo several different and repeated
diagnostic procedures during the disease trajectory. Pain caused by
various procedures and situations is defined as procedural pain, i.e.
an acute increase or sudden onset of pain with short duration
(Heafield,1999). Among themostpainfulprocedures are thosewhen
instruments or devices are inserted into the body, usually by cutting
or puncturing the skin (Coutaux et al., 2008). In a recent study, pain
was evaluated in cancer patients undergoing different types of
invasive examination. The highest pain levels were related to the

proceduresbonemarrowaspiration/biopsy (BMA), lumbarpuncture
and insertion of central venous catheter (Portnow et al., 2003).

BMA is commonly performed in hematological patients to
confirm diagnosis and to evaluate response to therapy. In adult
patients, local infiltration anesthesia is routinely applied before
BMA (Kuball et al., 2004). Previously, we conducted a prospective
longitudinal study on procedure-related pain among adult hema-
tologic patients who underwent BMA (Liden et al., 2009). Similar to
prior studies (Dunlop et al., 1999; Vanhelleputte et al., 2003; Kuball
et al., 2004; Steedman et al., 2006), we found BMA-related pain to
be common: 70% of the patients reported pain during BMA and 35%
reported severe-to-worst-possible pain (Liden et al., 2009).

Reasons for not preventing pain related to BMA may depend on
health-care professionals’ insufficient knowledge of procedural
pain, or on inadequate pain analysis (Field,1996; Drayer et al., 1999;
Sjostrom et al., 1999; Puntillo et al., 2003). Another possible barrier

* Corresponding author. Department of Anesthesia, Surgical Services and Inten-
sive Care, Multidisciplinary Pain Center, Karolinska University Hospital Solna, SE-
171 76 Stockholm, Sweden. Tel.: þ46 8 51774607; fax: þ46 8 51773132.
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to efficient pain treatment may be poor congruence of the ratings
for pain among patients versus health-care professionals (Drayer
et al., 1999). Health-care professionals’ estimates of cancer
patients’ pain commonly diverge from the patients’ own experi-
ence (Grossman et al., 1991; Sneeuw et al., 1999; Kuball et al., 2004;
Budischewski et al., 2006). Health-care professionals seem to
overestimate mild pain and underestimate severe pain (Grossman
et al., 1991; Kuball et al., 2004; Budischewski et al., 2006).
Anxiety often co-exists with and exacerbates the perception of pain
(Ozalp et al., 2003). A poor correlation between cancer patients’ and
health-care professionals’ assessments of anxiety is also reported
(Badner et al., 1990; Heikkila et al., 1998; Martensson et al., 2008).

Although poor agreement between patients’ and health-care
professionals’ ratings of cancer patients’ pain and anxiety is
recognized, to our knowledge, there is limited empirical research
focusing on procedures. Procedures are often associated with
considerable discomfort and pain (Portnow et al., 2003) why such
knowledge would be of value for adequate symptom management.
The aim of the present study was to assess ratings for pain and
anxiety during BMA among patients versus health-care profes-
sionals. Also we explored whether patterns of ratings were influ-
enced by the patients’ age or sex, as well as the type and duration of
BMA.

Methods and material

Subjects

Two hundred thirty-five (median age 62 years, range 20e89
years) of 263 (89.4%) consecutive adult patients scheduled for BMA
at the outpatient clinic of the Division of Hematology, Karolinska
University Hospital, were included (Table 1). Patients could only be
enrolled once. Inclusion criteria were age 18 years or older and with
a scheduled BMA. Exclusion criteria were mental disorders and
linguistic difficulties, unwillingness to participate, not showing up
on time for the BMA, sedative medication, or fainting before BMA.
Informed consent was obtained from all patients prior to study

enrollment. The study was approved by the Regional Ethics
Committee in Stockholm.

The BMAs were performed by nine attending hematologists and
seven hematology fellows (female n¼ 10, male n¼ 6). Twenty-six
percent of the BMAs were performed by attending hematologists
and 74% by hematology fellows. Seven out of nine attending
hematologists and six out of seven hematology fellows had per-
formed more than 100 BMAs previously. Nine RNs assisted the
physicians during the BMAs. All the RNs were femalewith amedian
of four years (range 1e19 years) of professional experience.

Bone marrow aspiration/biopsy

As pain relief, a local anesthetic (Lidocaine 1% 10e20 ml) was
given subcutaneously as well as with periostal infiltration. After
local anesthesia, BMA was carried out using a 15 gauge� 2.7 inch
aspiration needle and/or 11 gauge� 4 inch biopsy needle (Medical
Device Technologies, Inc).

Data collection

Self-administered questionnaires were used to obtain informa-
tion about pain and anxiety from the patients (Liden et al., 2009)
and to assess physicians’ and RNs impressions of patients’ experi-
ence of pain and anxiety.

Questionnaires to patients
Prior to the BMA, the patients answered a study-specific ques-

tionnaire including questions concerning anxiety about BMA nee-
dle insertion and BMA outcome. First, the presence or absence of
anxiety was recorded. Thereafter the intensity of anxiety was
scored on Visual Analog Scales (VAS) ranging from 0 to 100 mm
anchored 0 mm¼ no anxiety and 100 mm¼worst possible anxiety.
The participants were requested tomark the point on each line that
best agreed with their experience of anxiety.

Ten minutes after the BMA, a second study-specific question-
naire about pain during the procedure was completed by the
patients. First, presence or absences of painwas recorded. Then, the
intensity of pain was scored on VAS with 0 mm¼ no pain and
100 mm¼worst possible pain. Intensity> 30 mm on VAS was
considered to represent moderate pain and VAS> 54 mm severe
pain (Collins et al., 1997).

Questionnaires to physicians and registered nurses
The physicians performing the BMAs and the assisting RNs

individually filled out a questionnaire immediately after comple-
tion of each BMA. They recorded their assessments of the patient’s
pain during the BMA, anxiety about the needle insertion and
anxiety about the outcome (presence or absence and intensity on
VAS), without knowing the patients’ responses in the patient
questionnaires. Using a standardized data-entry form, physicians
and RNs also recorded their own gender, and the number of years
working in hematology. Physicians also recorded the estimated
number of BMAs they had carried out, as well as clinical informa-
tion regarding the patient.

Statistics

Associations of ratings for occurrence of pain and anxiety during
BMA among patients versus health-care professionals were assessed
using proportions of agreement P(A) and Cohen’s unweighted kappa
coefficient (k), correcting for the eventuality that agreement could
occur by chance alone. In accord with Landis and Koch (1977), the
magnitude of the k values was graded as follows: k �0¼ poor; k
0.01e0.20¼ slight; 0.21e0.40¼ fair; 0.41e0.60¼moderate;

Table 1
Patients’ characteristics.

Variable

Total number, n (%) 235 (100)
Age, median years (range) 62 (20e89)

Sex, n (%)
Female 109 (46)
Male 126 (54)

Underlying diagnosis according to BMA, n (%)
Leukemia 34 (14)
Multiple myeloma 39 (17)
Lymphoma 46 (19)
Myelodysplastic syndrome 18 (8)
Chronic myeloproliferative disorder 31 (13)
Other hematologic disease 42 (18)
Non-hematologic disease 25 (11)

Previous BMA, n (%)
No previous BMA 100 (43)
1e2 times 76 (32)
3e5 times 27 (11)
>5 times 32 (14)

Site of BMA, n (%)
Posterior iliac crest 230 (98)
Sternum 5 (2)

Type of BMA, n (%)
Bone marrow aspiration 67 (28)
Bone marrow biopsy 88 (37)
Both aspiration and biopsy 80 (35)
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0.61e0.80¼ substantial; and 0.81e1.0¼ almost perfect agreement.
Using the McNemar test we tested for marginal homogeneity
between ratings of occurrence of pain and anxiety among patients
versus health-care professionals (McNemar, 1947; Maxwell, 1970). A
significant value implies that the health-care professionals either
under- or overestimated the patients rating. Agreement between the
patients’ and the health-care professionals’ scoring of intensity of
pain and anxiety by using VAS was evaluated with single-measure
intra-class correlation (ICC) (Shrout and Fleiss, 1979). Based on the
literature, ICC values were graded as follows: <0.4¼ poor agree-
ment; 0.4e0.74¼moderate agreement;�0.75e1¼ good agreement
(Shrout and Fleiss, 1979; Fleiss, 1986). We further explored associa-
tions of ratings for pain and anxiety during BMA among patients
versus health-care professionals, by age of the patient (below/above
60 years), sex (female/male), type of BMA (bone marrow aspiration,
bone marrow biopsy, or both), and duration of BMA (below/above
15 min). The level of all statistical tests was set at 0.05. The statistical
calculations were done with the Stat View 5.0.1 and SPSS 14.0
software.

Results

Agreement of occurrence and intensity of pain, between patients
and health-care professionals

The P(A) for rated occurrence of pain during BMA among
patients versus RNswas 73%; and among patients versus physicians

the P(A) was 70%. The corresponding k-values were 0.37 and 0.33,
respectively; these were both graded as fair (Table 2). For cases
where the BMA took more than 15 min, the k-value for the rated
occurrence was graded as moderate (Table 2).

Agreement on rated intensity of pain was graded moderate
between patients and RNs (ICC¼ 0.44) and patients and physicians
(ICC¼ 0.42), respectively (Table 2). Agreement regarding rated
intensity of pain was moderate among RNs and physicians for
patients with an age of 60 years or younger, for male patients, when
bone marrow biopsy was performed alone or together with aspi-
ration, and when BMA took >15 min (0.42e0.60) (Table 2).

Severe pain (VAS> 54) reported by patients was identified by
RNs and physicians in 34% and 35% of cases, respectively (Figs.1 and
2). Two patients scored worst possible pain, without being
observed by an RN in one case or a physician in the other. Moderate
pain (VAS >30 to �54) reported by patients was identified to 18%
by RNs and 26% by physicians (Figs. 1 and 2). Mild pain (VAS� 30)
reported by patients was identified to 78% by RNs and 58% by
physicians. Six RNs and ten physicians scored an intensity of pain
(median VAS 16 (range 3e56), VAS 20 (range 3e69), respectively)
in patients who did not report occurrence of pain.

Agreement between patients and health-care professionals on
occurrence and intensity of anxiety for BMA outcome

The P(A)s for occurrence of anxiety for BMA outcome between
patients and RNs and patients and physicians were 56% and 55%,

Table 2
Level of agreement for ratings of occurrence and intensity of pain between patients, registered nurses and physicians (n¼ 235).

Variable n P(A)a Kappab McNemarc VAS, n Patient VAS, median (range) Nurse/physician, median (range) ICCd 95% CI

Pain during BMA
Nurse, total 234 73% 0.37 0.614 185 30 (1e100) 20 (1e100) 0.44 (0.27e0.58)

Patients age
�60 years 108 78% 0.34 0.540 90 30 (2e100) 25 (3e100) 0.58 (0.41e0.71)
>60 years 126 69% 0.35 0.200 95 27 (1e100) 20 (3e100) 0.28 (0.07e0.46)

Sex
Female 109 70% 0.10 0.296 88 36 (1e100) 22 (2e100) 0.39 (0.17e0.57)
Male 125 76% 0.46 0.855 97 27 (2e100) 19 (1e95) 0.50 (0.31e0.65)

Type of BMA
Biopsy 88 73% 0.39 0.838 67 20 (3e100) 18 (2e95) 0.46 (0.25e0.63)
Aspiration 66 64% 0.16 0.540 52 38 (3e100) 20 (1e90) 0.26 (�.002 to 0.49)
Biopsy and aspiration 80 81% 0.51 0.606 66 31 (1e100) 25 (3e100) 0.58 (0.36e0.73)

BMA duration
�15 min 181 69% 0.31 0.350 41 25 (2e100) 18 (1e90) 0.40 (0.20e0.56)
>15 min 50 86% 0.55 0.453 142 45 (1e99) 36 (6e1009 0.45 (0.18e0.66)

Pain during BMA
Physician, total 234 70% 0.33 0.073 156 36 (2e100) 21 (2e100) 0.42 (0.23e0.56)

Age
�60 years 107 70% 0.25 0.216 78 37 (2e1009 27 (2e100) 0.60 (0.41e0.73)
>60 years 127 70% 0.37 0.256 78 36 (3e100) 16 (2e92) 0.19 (0.19e0.38)

Sex
Female 109 72% 0.35 0.012 74 40 (4e100) 22 (2e100) 0.35 (0.09e0.55)
Male 125 69% 0.32 0.873 82 28 (2e100) 20 (2e90) 0.50 (0.31e0.65)

Type of BMA
Bone marrow biopsy 87 68% 0.31 0.850 55 25 (3e100) 20 (2e85) 0.52 (0.29e0.69)
Bone marrow aspiration 67 72% 0.37 0.359 45 43 (3e100) 15 (2e90) 0.16 (�.09 to 0.40)
Biopsy and aspiration 80 71% 0.32 0.095 56 37 (2e100) 26 (2e100) 0.50 (0.24e0.69)

BMA duration
�15 min 182 68% 0.30 0.118 120 27 (3e100) 18 (2e90) 0.37 (0.17e0.53)
>15 min 50 78% 0.42 0.274 35 56 (2e99) 34 (4e100) 0.42 (0.19e0.65)

a Proportions of agreement P(A).
b Kappa, corrects for the eventuality that agreement could occur by chance alone.
c Test marginal homogeneity between ratings of occurrence of pain among patients versus health-care professionals.
d Agreement between thepatients’ and thehealth-care professionals’ scoring of intensity of pain byusingVASwas evaluatedwith single-measure intra-class correlation (ICC).
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respectively. The corresponding k was graded as slight (0.19 and
0.14). k appeared fair between patients and RNs when both biopsy
and aspiration was performed and when BMA took more than
15 min (0.29 and 0.33) and between patient and physicians when
bone marrow aspiration was performed (0.28). k was slight for the
remaining variables (0.02e0.17) (Table 3). RNs and physicians
significantly (p< 0.01) underestimated anxiety about BMA
outcome (Table 3).

The ICC showed poor agreement of rated intensity of anxiety for
BMA outcome between patients and health-care professionals. ICC
demonstrated moderate agreement among physicians and patients
with an age of 60 years or younger (0.46). In all other analyzes

regarding age, sex, type of BMA and BMA duration the ICC was in
the poor range (�.01 to 0.38) (Table 3).

Agreement between patients and health-care professionals on
occurrence and intensity of anxiety about needle insertion

The P(A)s between patients and RNs and patients and physicians
for rated occurrence of anxiety about needle insertion were 53%
and 59% respectively. The corresponding kwas graded as slight and
fair. Between patients and RNs, k appeared fair when both biopsy
and aspiration were performed (0.23). Between patients and
physicians, the following variables were fair; patients’ age> 60
years, when bone marrow aspiration was performed, when bone
marrow biopsy was performed, and when the BMA took more than
15 min (0.22e0.23). k was slight for the remaining variables
(Table 4). Health-care professionals significantly (p< 0.001)
underestimated patients’ anxiety regarding needle insertion
(Table 4).

ICC demonstrated poor agreement between patients and
health-care professionals regarding intensity of anxiety about
needle insertion. ICC demonstrated moderate agreement between
physicians and patients with an age >60 years, when both biopsy
and aspiration were performed and when BMA took >15 min
(0.41e0.50). In all other analyses regarding age, sex, type of BMA
and BMA duration the ICC was in the poor range (0.10e0.40).

Discussion

Overall we found a discrepancy in ratings of occurrence of pain
between patients and health-care professionals. Furthermore, our
results showed low agreement on rated anxiety about the BMA
outcome and needle insertion; and that both RNs and physicians
underestimated patients’ pain and anxiety. These finding are novel
and of major importance because incongruence in ratings and in
particular underestimation of patients’ experience of pain and
anxiety during BMAmay lead to unnecessary suffering for patients.

In our study, the level of agreement for rated pain by patients
and health-care professionals during BMA was graded as fair. In
a prior study by Kuball et al. (2004) the level of agreement between
patients and physicians was graded as moderate. We were unable
to further assess underlying causes of these discrepancies and we
have speculated that they may be due to differences in patient
populations and/or health-care professionals. The rating for
intensity of pain during BMA among patients versus health-care
professionals was gradedmoderate. Importantly, in accordwith the
literature (Grossman et al., 1991; Harrison, 1991; Curtiss, 2001;
Kuball et al., 2004), the occurrence of severe pain (>54 mm on
VAS), present in 32% of the patients, was recognized by the RNs and
physicians only in one third of the affected patients. Indeed,
underestimation of severe pain, including procedural pain, appears
to be common in a variety of patient care settings (Grossman et al.,
1991; Harrison, 1991; Curtiss, 2001; Kuball et al., 2004). Prior
studies have suggested that underestimation of severe pain could
depend on RNs’ and physicians’ working experience, where those
with longer experience have been found to underestimate the pain
more frequently than do those with less experience (Choiniere
et al., 1990; Marquie et al., 2003). As pointed out previously,
a difference with regard to ratings of pain among patients and
health-care professionals might depend on that the two groups
relate to different experience when scoring pain (Gollop, 1986;
Levin et al., 1998). For example, while the patient refers to his/her
personal prior pain experience, a health-care professional relates
both to his/her personal prior pain experience as well as the range
of pain among prior patients (Gollop, 1986; Levin et al., 1998). We
found better agreement for the rated occurrence of pain between

Fig. 1. Intensity of pain during BMA. Data of 185 patients/185 RNs ratings who both
reported that patient experienced pain during BMA. Intra-Class Correlation (ICC) 0.44
and 95% confidence interval (CI) 0.27e0.58.

0

10

20

30

40

50

60

70

80

90

100

0 10 20 30 40 50 60 70 80 90 100
Physicians’ reported patients’ pain intensity during BMA, 
scored on VAS 0-100 mm 

Pa
tie

nt
s’

 re
po

rte
d 

pa
in

 in
te

ns
ity

 d
ur

in
g 

BM
A 

sc
or

ed
 o

n 
VA

S 
0-

10
0 

m
m

 

Fig. 2. Intensity of pain during BMA. Data of 156 patients/156 physicians’ ratings who
both reported that patient experienced pain during BMA. Intra-Class Correlation (ICC)
0.42 and 95% confidence interval (CI) 0.23e0.56.
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patients and health-care professionals when, e.g., the BMA took
more than 15 min, suggesting that staff might expect a longer BMA
to be more painful since such BMAs may often be associated with
procedure-related problems. Another proposed factor that influ-
ences the evaluation of rated pain among patients and health-care
professionals is that health-care professionals sometimes believe
some patients to exaggerate the severity of their pain (Drayer et al.,
1999) while they sometimes believe that other patients act as they
have to endure some pain (Idvall, 2002) and therefore ignore its
intensity.

The diagnosis of cancer causes the patient anxiety and stress,
which are due to the patients’ perception of cancer, its manifesta-
tions, and treatment (Ozalp et al., 2003; Degen et al., 2010). Indi-
cations for BMA include the diagnosis, staging and therapeutic
monitoring of the disease. Most patients with hematological
malignancies must undergo repeated BMAs (Bain, 2001; Degen
et al., 2010). Anxiety about the diagnostic outcome of the BMA
increases the patients’ experience of pain during BMA (Liden et al.,
2009). To our knowledge, our study is the first systematic investi-
gation of rated anxiety by BMA outcome conducted by patients,
RNs and physicians. We found that patients expressed anxiety
about the BMA outcome more frequently and much more intensely
than the RNs and physicians were able to identify. Previous studies
on anxiety and depression in hospitalized patients with cancer
have also reported poor-to-slight agreement between cancer
patients’ and staff’s ratings of anxiety (Lampic et al., 1996). Some
studies observe that staff tends to overestimate anxiety and

emotional distress (Faller et al., 1995; Lampic et al., 1996; Heikkila
et al., 1998; Lampic and Sjoden, 2000; Martensson et al., 2008)
whilst others have found that this is not the case (Badner et al.,
1990; von Essen, 2004). It has been suggested that poor skill in
identifying patients’ anxiety may be because staff lack the time to
discern the patients’ emotional distress; but also that patients do
not express their anxiety (Radwin, 1996; Kruijver et al., 2006).

Regarding anxiety over needle insertion, we found poor-to-
slight agreement between patient and health-care professionals.
Both RNs and physicians strongly underestimated patients’ anxiety
here. In the literature, needle anxiety is well known among patients
with diabetes, those undergoing dental procedures and those on
intravenous chemotherapy (Hamilton, 1995; Mollema et al., 2001;
Kettwich et al., 2007). Needle anxiety can be traced back to an
adverse experience with needles in health-care. A bad experience
can lead to a generalized, learned, negative response to different
needle procedure (Marks, 1988). Most patients with blood cancer
undergo intensive chemotherapy, venepunctures, lumbar punc-
tures and repeated BMAs. Their attitude should be assessed, as the
development of needle anxiety may cause delay or avoidance of
appropriate medical care.

The main methodological strengths of the present study are the
large sample size and the high response rate. Further, the physi-
cians and RNs were blinded to the patients’ ratings of pain and
anxiety. However, one limitation is that we compared small staff
samples with a larger patient sample. Differences between indi-
vidual RNs and physicians such as personal characteristics may thus

Table 3
Agreement on occurrence and intensity of anxiety about BMA outcome between patients and registered nurses and physicians (n¼ 235).

Variable n P(A)a Kappab McNemarc VAS, n Patient VAS, median (range) Nurse/physician, median (range) ICCd 95% CI

Anxiety about BMA outcome
Nurse, total 227 56% 0.19 0.009 147 50 (1e100) 18 (1e100) 0.13 (�0.03 to 0.28)

Age
�60 years 104 63% 0.09 0.045 80 54 (1e100) 22 (2e100) 0.22 (�.01 to 0.42)
>60 years 123 54% 0.08 0.111 67 37 (2e100) 15 (1e85) �.01 (�.16 to 0.16)

Sex
Female 108 58% 0.13 0.007 76 60 (2e1009 18 (2e100) 0.08 (�.08 to 0.26)
Male 119 55% 0.10 0.341 71 34 (1e100) 20 (1e74) 0.09 (�.09 to 0.26)

Type of BMA
Bone marrow biopsy 87 52% 0.02 0.165 57 48 (1e100) 18 (2e1009 0.11 (�.10 to 0.33)
Bone marrow aspiration 64 53% 0.07 0.018 46 50 (3e100) 20 (1.87) 0.07 (�.11 to 0.28)
Both biopsy and aspiration 76 64% 0.29 0.700 44 51 (2e100) 18 (2e83) 0.22 (�.06 to 0.48)

BMA duration
�15 min 176 53% 0.06 0.020 113 50 (1e100) 18 (1e95) 0.12 (�.04 to 0.29)
>15 min 48 67% 0.33 0.453 32 46 (2e100) 22 (2e100) 0.14 (�.16 to 0.44)

Anxiety about BMA outcome
Physician, total 234 55% 0.14 0.000 98 50 (1e100) 23 (2e100) 0.30 (0.06e0.50)

Age
�60 years 107 51% 0.05 0.001 59 50 (1e100) 26 (2e100) 0.46 (0.17e0.66)
>60 years 127 57% 0.16 0.0002 39 50 (2e100) 20 (3e85) 0.07 (�.14 to 0.31)

Sex
Female 109 54% 0.11 0.000 51 63 (1e100) 27 (4e100) 0.18 (�.05 to 0.42)
Male 125 55% 0.12 0.002 47 34 (1e100) 18 (2e799 0.36 (0.06e0.60)

Type of BMA
Bone marrow biopsy 87 51% 0.05 0.006 37 49 (1e100) 21 (2e100) 0.27 (�.02 to 0.54)
Bone marrow aspiration 67 61% 0.28 0.000 31 60 (4e100) 26 (4e79) 0.38 (�.06 to 0.68)
Both biopsy and aspiration 80 54% 0.10 0.049 30 51 (2e100) 22 (3e100) 0.28 (�.04 to 0.56)

BMA duration
�15 min 182 52% 0.12 0.000 73 52 (1e100) 21 (2e100) 0.32 (0.01e0.56)
>15 min 50 60% 0.17 0.500 25 45 (2e100) 35 (5e100) 0.24 (�.15 to 0.57)

a Proportions of agreement P(A).
b Kappa corrects for the eventuality that agreement could occur by chance alone.
c Test marginal homogeneity between ratings of occurrence of anxiety among patients versus health-care professionals.
d Agreement between the patients’ and the health-care professionals’ scoring of intensity of anxiety by using VAS was evaluated with single-measure intra-class correlation

(ICC).
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have influenced the results. On the other hand, the intentionwas to
investigate the overall agreement between patients, RNs and
physicians, not how individual RNs and physicians assess patients’
pain and anxiety during BMA. Further, the timing when our ques-
tionnaires regarding anxiety were completed diverged between
patients, RNs and physicians. Thus, all the patients answered the
anxiety questions prior to the BMA while the staff responded to
these items immediately after each. This could have influenced the
congruence regarding anxiety. However, only this method of
distributing the questionnaires was considered feasible, since the
staff member’s first meeting with the patient was in the consulting
room where the BMA was performed.

The discrepancy between the patients’ perception of pain and
the health-care professionals’ assessment can be a predictor of poor
pain management (Curtiss, 2001). Pre-existing pain and anxiety
about the diagnostic outcome of BMA or needle insertion have been
found to be independent risk factors for increased pain experience
during BMA (Liden et al., 2009). It is therefore of major interest to
take account of the patient’s self-assessment of pain and anxiety.
Today, we know that procedure-related pain may have other
consequences than patients’ acute pain (Wincent et al., 2003).
There is growing evidence that unrelieved acute pain can generate
chronic pain (Kehlet et al., 2006), and pain perception can be
intensified if accompanied by anxiety (Kain et al., 2000; Ozalp et al.,
2003). Thus, it is urgent to develop staff knowledge regarding pain
and anxiety assessment, conduct analyzes and document patients’
pain and anxiety related to BMAs.

In conclusion, we found a discrepancy between patients and
health-care professionals ratings of occurrence and intensity of
pain during BMA. In ratings of anxiety the agreement was even
lower. A slightly better congruence between patients and health-
care professionals was observed when the BMA included a biopsy
or when the BMA took more than 15 min. Our results also show
that both RNs and physicians underestimated severe pain reported
by the patients. Moreover, the health-care professionals under-
estimated the anxiety for needle insertion and BMA outcome
patients experienced. Results from this study emphasize the need
for adequate symptom assessment. As pain and anxiety are
subjective, patients’ own reports are the most valid measures of the
experience. They can easily be obtained by asking patients to
quantify their pain and anxiety before and after undergoing
a procedure.
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