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Pain, anxiety, and depression during bone marrow
aspiration and biopsy

Kemik iligi aspirasyonu ve biyopsi sirasinda anksiyete-depresyon ve agri

Yasemin YUVALI KARACAN,' Burcin DEMIRCIOGLU,? Ridvan ALI2

Summary

Objectives: This study is performed with the aim of prospectively analyzing the factors that affect pain, anxiety, and depres-
sion in cases for whom bone marrow aspiration and biopsy are performed and the relationships among them.

Methods: This study consisted of 90 patients who consulted to Department of Hematology, Faculty of Medicine, Uludag Uni-
versity, and followed-up for bone marrow aspiration and biopsy indication. The data was gathered using a personal information
form, Hospital Anxiety Depression scale, and Wong—-Baker face pain scale where generally face expressions exist.

Results: The average age of the patients who participated in the study was 50.90 years (16.59), and the pain level after the
application was 1.98 (1.33). After the application, a positive relationship is determined between the pain level and anxiety
(r=—0.79; p=0.02), whereas this has a negative relationship with age (r=0.78; p=0.03).

Conclusion: As a result, pain develops depending on bone marrow aspiration and biopsy; therefore, taking precautions aimed
at alleviating pain and evaluation of pain before and after the application within the scope of total maintenance have been
suggested.
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Ozet

Amag: Bu calisma kemik iligi aspirasyonu ya da biyopsisi yapilan olgularin anksiyete-depresyon ve agrisini etkileyen faktorlerle
birlikte, bunlar arasindaki iliskinin prospektif olarak incelenmesi amaciyla yapilmistir.

Gereg ve Yontem: Calismanin érneklemini Uludag Universitesi Tip Fakiiltesi Hematoloji Bilim Dali’ nda takip edilen kemik iligi
aspirasyonu ve biyopsi endikasyonu olup yapilmak tzere basvuran 90 hasta olusturmustur. Veriler kisisel bilgi formu, Hastane
Anksiyete Depresyon (HAD-S) Olcegi ve gérsel olarak yiiz ifadelerinin yer aldigi Wong-Baker yiiz agri skalasi kullanilarak top-
lanmistir.

Bulgular: Calismaya katilan hastalarin yas ortalamasi 50.90 (16.59), islem sonrasi agri siddeti 1.98 (1.33)'dur. Kadinlarda ve
biyopsi isleminde agr daha yiiksektir. islem sonrasi agri siddeti ve anksiyete arasinda pozitif ydnde (r=0.97; p=0.01), agri ile
depresyon (r=-0.79; p=0.02) ve yas (r=-0.78, p=0.03) arasinda negatif yonde iliski saptanmistir.

Sonug: Kemik iligi aspirasyonu ve biyopsisine bagli olarak agr gelismektedir bu nedenle biitiinciil bakim kapsaminda agrinin
islem Oncesi ve islem sonrasi degerlendirilmesi ve agrinin azaltiimasina yonelik dnlemler alinmasi dnerilmistir.

Anahtar sozcukler: Agri; anksiyete ve depresyon; kemik iligi biyopsi ve aspirasyonu.

in the diagnosis of hematological diseases, in addi-
tion to the primary and secondary malign diseases.
Besides, it can help with staging and sometimes di-
agnosis of lymphoproliferative diseases, research
of fever of unknown origin, and diagnosis of dis-
seminated fungal infections and storage diseases.

Introduction

Hematologic patients go through many processes
until a diagnosis is made. The hardest and the most
difficult one during this period is the diagnosis pro-
cess. One of the most commonly used methods is
bone marrow aspiration and biopsy (BMAB), which

provides morphological, immunological, cytogenet-
ical, and histopathological examination of the bone
marrow. This application has an important position

1 BMAB was performed in the 19th century for the
first time, and it is an application to be performed at
the bedside by a medical specialist. BMAB is used
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in the diagnosis and treatment of several hemato-
logical diseases and solid tumors; it is very painful
because it is an invasive procedure.® Portnow et al.
have indicated that lumbar puncture, central venous
catheter placing, and BMAB application in cancer
patients are the most painful applications because
they are performed with an incision being made on
the body. Pain is a kind of unpleasant personal feel-
ing and pattern of behavior; therefore, it leads the
individual to get rid of painful stimulant. It has been
indicated that in addition to anesthetics, hypnosis,
cognitive behavioral therapies, and art therapy are
used for children aimed at easing the pain.®’ On the
other hand, local anesthetics are generally used for
adults. Despite that there have been several inno-
vations in medicine, an overall protocol to prevent
pain, which occurs during BMAB, does not exist and
efficient methods have not been developed to pre-
vent pain.®

Hematologic patients can experience anxiety and
depression for the reason of uncertainty, in addi-
tion to pain, during the process of diagnosis. In this
process, BMAB can increase anxiety and depression
in patients. Means-Christensen et al. have indicated
that anxiety and depression are increased in patients
presenting with pain.®™ Therefore, we aimed to pro-
spectively evaluate the factors that affect anxiety,
depression, and pain in cases for whom bone mar-
row aspiration or biopsy are performed and the rela-
tionship among them.

Materials and Methods

This study included patients who were monitored
in Department of Hematology, Faculty of Medicine,
Uludag University, for BMAB between 2/10/2015 and
3/30/2015. Ninety patients met the criteria of the
study (adults aged =18, not having communication
barrier or any kind of mental illness) and agreed to
take part in the study. To gather the research data,
personal information form, Hospital Anxiety Depres-
sion Scale (HAD-S), and Wong-Baker Faces Pain Rat-
ing Scale (WBFPS), which is used to diagnose pain
level, numbered between 0 and 5 are used. Data col-
lection tools were applied in face to face meetings.

HADS was developed by Zigmond and Snaith to de-
termine the risk of depression and anxiety and to
measure its level and severity changes.” The study of
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the validity and reliability of the scale was performed
by Aydemir et al. in Turkey It is used to determine
the risk group by identifying anxiety and depression,
not with the aim of making a diagnosis for the pa-
tients who consult to primary care health service and
have physical diseases. Half of the 14 questions, the
odd numbers measured the anxiety while the even
numbers measured that of depression. The answers
are graded with a 4-point Likert scale between 0 and
3. The lowest point which a patient can score from
the two scales is 0 and the highest point is 21. The
breakpoint of HAD-S Turkish form has been deter-
mined as 10 for the anxiety subscale (HADS-A) and 7
for depression subscale.

The systolic blood pressure (SKB), diastolic blood
pressure (DKB), heart rate, and respiration of the pa-
tients were also evaluated. The blood pressures of
the patients were measured by a standard mercury
reference sphygmomanometer (ERKA 3000; two ob-
servers).

The interview was conducted in the waiting hall
30-60 min before BMAB. During the interview, so-
cio-demographic characteristics and characteristics
regarding the disease form, anxiety, and depression
state before BMAB were evaluated. Furthermore,
patients were questioned on their previous biopsy
experiences.

BMAB application protocol: The most commonly
used method for these applications is narcotizing
the region where the local anesthetics have to be
administered. Local anesthetics are weak bases; they
block sodium channels and prevent the action po-
tential from sprawling along the nerve fibers. The
effect of the local anesthetic depends on several fac-
tors like the type becoming blood stained of the re-
gion where injection has been done.

The application of aspiration is removing the bone
marrow with the help of an injector by entering with
a special sternum or crista iliaca posterior needle,
and it is mostly performed for the diagnosis of leuke-
mia. The sample collected is put on the glass, stained
with some special dyes, similar to that used in pe-
ripheral smear, and examined under the microscope.
Only 5 cc of 2% priloc as the sternum anesthetic was
administered to the patients during the aspiration
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and 5 min after it, the application had been done.

For the bone marrow biopsy, mostly crista iliaca
posterior superior is preferred. In this study, 10 cc
of 2% priloc was administered to the patients who
would undergo both biopsy and aspiration, and the
application had been done 5 min later. For biopsy
patients, an 8-Gc-marked Matex biopsy needle was
used. After the biopsy, the removed piece of bone
was placed in formaldehyde. Afterwards, a sample
was taken by entering the marrow material again
at a 45-degree angle. All these aforementioned pro-
cedures were performed by an educated specialist
doctor were all carried out by a medical special-
ist. The interview was conducted 30 minutes after
BMAB. The pain severity, anxiety, and depression
state of the patients were evaluated.

Informed consent was obtained from all patients pri-
or to study enrollment. The study was approved by
the Regional Ethics Committee of Uludag University.

Statistical analysis

Statistical data was analyzed with the SPSS 20 pro-
gram using percentages and correlation regression
analysis. P<0.05 was considered statistically signifi-
cant.

Results

The average age of the patients in the study was
50.90 years (16.59), 71.1% of whom were male and
70% were of primary education grade. 76.7% of the
patients underwent both aspiration and biopsy. The
application was done in 26.7% of the patients with
prediagnosed lymphoma and it was applied in 84.5%
of the patients in the posterior iliac crest region. Bi-
opsy has had not been done to 62.2% of the patients
during the diagnosis and it has had not been applied
to 55.6% of them before. Only 12.4% of the patients
had received information from healthcare personnel
(Table 1).The pain level after the application was 1.98
(1.33) and it was statistically significant (p=0.04); the
pain score was higher in women (2.38+1.55) than in
men (1.75%1.27), which was not tabulated. Addition-
ally, to evaluate the pain level in the patients after
the application; it was stated that it was 2.42 (1.51)
during biopsy, 1.35 (1.08) during aspiration, and 2.00
(1.40) during both biopsy and aspiration, but it is not
statistically significant.
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Anxiety, depression, systolic and diastolic blood
pressure, and respiration values of the patients are
presented in Table 2. It was stated that there is a
statistically significant difference in the values after
the application: there is an increase in HADS-D and
decrease in SKB, DKB, heart rate, and respiration. It
has been determined in the correlation analysis that
there is a positive relation between the post-appli-
cation pain level and anxiety (r=0.97; p=0.01) and a
negative relation between the post-application pain
and depression (r=0.79; p=0.02) and age (r=0.78;
p=0.03).

Linear regression analysis was used to determine

Table 1. Patients’ characteristics

Total number n (%)
Age (mean%SD) 50.90 (16.59)
Gender
Female 64 (29.9)
Male 26 (71.1)

Disease category

Acute leukemia 14 (15.6)
Chronic leukemia 5(5.6)
Lymphoma 24 (26.7)
Multiple myeloma 17 (18.9)
Myelodysplastic syndrome 10(11.2)
Other hematologic disease 20 (22.4)
Site of bone marrow aspiration
Posterior iliac crest 76 (84.5)
Sternum 14 (15.6)
Type of bone marrow aspiration
Aspiration 14 (15.6)
Biopsy 7 (7.8)
Both aspiration and biopsy 69 (76.7)
Indication
Diagnostic/staging 56 (62.2)
Remission status 34 (37.8)
Previous biopsies or aspirates
No previous bone marrow aspiration 50 (55.6)
>1 times 40 (44.4)
Information source
Nurse 7(7.8)
Physician 4(4.4)
Relative 62 (68.9)
Other sources 17 (18.9)
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Table 2. The changes in the patients with respect to HADS-A, HADS-D and some measurements-before and

after the application

Scales and measurements Before the application After the application t* p**
HADS-A 0.71 (0.45) 11.91 (3.48) -34.13 0.00
HADS-D 0.71 (0.45) 8.70 (2.29) -38.60 0.00
Systolic blood pressure 129.66 (23.38) 120.55 (24.04) 454 0.00
Diastolic blood pressure 77.22 (11.61) 72.66 (13.30) 3.51 0.00
Heart rate 89.44 (12.32) 83.86 (11.08) 5.13 0.00
Respiration 20.26 (2.20) 19.82(2.29) 2.66 0.00

*Independent sample t test was used; ** p<0.05; HADS-A: Hospital Anxiety Depression Scale-Anxiety; HADS-D: Hospital Anxiety Depression Scale-Depression

how the independent variables such as age, gender,
marital status, educational status, indication, previ-
ous biopsies or aspirates, before and after HADS-A
and HADS-D and predict the pain, the R and R2 fac-
tors were found as 0.31 and 0.99, respectively. More-
over, it was observed that 99.0 % of the total variance
at the pain was explained by the above variables.
However, after the linear regression analysis, it was
understood that these variables were not significant
predictors of pain score (Table 3).

Discussion

Talamo et al.® had stated in their studies of 2010 and
2012 that the average pain score in a 5-point scale is
2.1 and the pain score of the patients in a 10-point
scale is 3.2 (2.6), while Liden et al.” stated in their
study of 2009 that VAS score is 37 mm in a 100-mm
scale. Similarly, in our study, the pain score was be-
low average. As it can be seen clearly in previous
studies, the patients experienced pain during this
application.

In this study, correlation and regression analysis was
performed to understand pain and the factors af-
fecting it. In our study, it was determined that the
pain level is higher in female patients than in male
patients. Also, in previous studies, it was stated that
gender differences affect the pain level; these pre-
vious studies also stated that pain is more common
and intense in women, but the analgesic response
is less.B1%12 |n this study, the phase of the menstrual
period, female patients experienced had not been
determined, but it is known that women are more
interoceptive to pain.n*

Previous studies have shown that there is a relation

Table 3. Multiple linear regression analysis results
of the independent variables with the total score of
the pain for BMAB patients.

Total score of the pain
for BMAB patients

Model
B SH Beta t P

HAD-A -0.04 0.08 -0.01 -0.55 0.58
HAD-D 0.07 0.0 0.11 066 0.50
HADS-A (After) 074 0.61 024 121 0.22
HADS-D (After) -0.50 0.56 -1.65 -089 0.37
Age -0.00 0.01 -0.58 -040 -0.68
Gender 060 037 019 161 0.11
Marital status -0.10 0.53 -0.02 -0.19 0.84
Education 0.10 025 0.05 043 0.66

Kind of application 0.13 0.13 0.14 0.99 0.32
How many times  -0.04 0.33 -0.01 -0.13 0.89
itis applied

Diagnosis 0.00 0.13 0.00 0.02 0.98

R=0.3; R’>=0.99; F=0.78; p=0.67; Durbin-Watson=1.613

between pain and anxiety in medical attentions.'
It is worth mentioning that before the invasive pro-
cedures are applied, anxiety increases in several pa-
tients and anxiety increases heart rate, respiration,
and blood pressure in patients indirectly." Surpris-
ingly enough, it can be seen in our study that post-
application anxiety and depression score was higher,
but there was a decrease in SKB, DKB, respiration,
and heart rate. This situation may have occurred for
a few following reasons:

i) Fear of pain before the application and uncertainty
related to the disease may have increased the anxi-
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ety and indirectly increased these parameters.

ii) It is also thought that because some information
about the treatment period of this application had
been given and it is the beginning of the diagnosis
period, anxiety and depression score in the patients
may have increased.

Besides, in our study, it has been stated that pain and
anxiety has a positive relation. In several previous
studies, it has been determined that there is a rela-
tion between anxiety and pain.'*'® Moreover, Liden
et al."® had stated that anxiety concerning the use of
needle in the application or the result of the diagno-
sis affects the pain.

It is stated that pain is more intense in patients who
experienced BMAB before compared with the ones
experiencing it for the first time.'* ' There is not a
statistically significant difference between the pain
level of patients experiencing BMAB for the first time
and the ones who experienced it before in our study.
Different results have been obtained concerning the
relation between the pain level and age. In some
studies, it is stated that there is a relation between
the pain level and age.” 2@ While in another one, the
statement is on the contrary.™ In the correlation
analysis of our study, a negative relation between
pain level and age has been determined, but it was
also seen that age is not a significant precursor for
pain score.

One of the important limitations of our study is that
the chronic pain of the patients and the pain level of
post-application had not been considered. However,
the chronic pain, pain experience, and the beliefs
about the pain of the patient can affect it during the
period of BMAB. Liden et al.'® have stated that there
is a relation between the pain during the application
and previous experience of the patient who had ex-
perienced BMAB.''*

It is known that giving written or oral information
to the patients is a factor to decrease pain and anxi-
ety. Specifically, this can be achieved more easily
in elective situations like BMAB. It is understood in
this study that all the patients have kept informed
and most of them have got the information from
the sources except for the healthcare professionals.
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Patients’ finding this information sufficient have not
been questioned.

As a result, pain is an important problem in BMAB
patients and pain assessment in pain management
is an important cornerstone because of the fact that
pain is a multidimensional experience. Identifying
the pain level and severity by pain measurement is
significant for planning and evaluating care for it. Be-
cause of the fact that pain is a subjective finding, the
most valid method is questioning the pain experi-
ence of the patient. On the other hand, as Liden et al.
8 had stated in their study, patients and healthcare
personnel can have different perspectives about the
pain during BMAB.This situation can also harden the
pain management.

Considering that the sensual, cognitive, and behav-
ioral aspects of pain are required in addition to the
perceptual way. Pain can sometimes be a symptom
of a psychiatric disorder, but it can also be a physical
behavior example of the sensory world. In order to
decrease the pain level of the invasive application,
the patient should be evaluated well. In this study, it
has come to light that giving information to the pa-
tient before the application affects the collaboration
between the team and the patient for perception of
pain and relieving it.

Local analgesics and generally lidocaine-like drugs
are used to reduce BMAB pain. Chloroprocaine or
bupivacaine hydrochloride may be used in cases of
side effects associated with lidocaine use. Loraze-
pam, midazolam, or diazepam may be administered
via IV route in addition to local anesthesia. In recent
studies nitrous oxide/oxygen (N,O/O,) or nitrous ox-
ide can be applied alone.””

BMAB is a commonly used method that is applied in
hematologic patients and it is important in the diag-
nosis and monitoring the siege of the disease and ef-
ficiency of the treatment. For this reason, alleviating
the pain before and after the application is signifi-
cant in terms of ensuring a good care and decreas-
ing the anxiety. Also, because of the fact that there is
not any study like this in literature, it is thought that
this study and its results are important. After all, this
study was carried out in one center, which remains a
drawback of this study.

It is obvious from this study that anxiety and depres-



sion increase after the application. It can be related
to the pain that the patient experiences during the
application. For this reason, evaluating the pain level
before the application, relieving the pain during the
application, giving information to the patient before
the application, and some attempts to relieve the
pain according to the age and gender have been
suggested.
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