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Abstract: Post amputation pain can be debilitating for patients and families. Chronic pain is a common phenomenon after
lower extremity amputation, occurring in up to 80% of this population. The purpose of this pilot study was to correlate
post amputation pain scores to opioid analgesic consumption and Beck Anxiety Inventory (BAI) scores. Twenty-three patients with lower extremity amputation at an 827-bed acute care inner-city hospital were surveyed pre-operatively and
post-operatively to determine if there was a significant correlation between anxiety and pain. A numeric scale was utilized
by patients to rate their pain level, while the BAI was utilized to measure their anxiety levels.
A significant correlation was found between the pre-operative BAI levels and the BAI levels identified at time of discharge. Patients were found to have a higher than normal level of anxiety pre-operatively. No significant correlations were
found between anxiety and pain.
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PURPOSE
The purpose of the study was to determine if anxiety
scores significantly correlated with pain scores and opioid
analgesic use in surgical patients having lower extremity
amputations.
BACKGROUND
Chronic pain and functional outcomes are important long
term issues that lower extremity amputees face. It is well
known that emotions such as shock, denial, grief, are common amongst lower extremity amputees. It is when these
emotions are met with inadequate coping strategies that depressive symptoms may occur. The affective distress coupled
with chronic pain may adversely affect the patient and prevent them from having a successful outcome. We had hypothesized that if the patient’s pain and their psychological
well-being is managed effectively, then the patient will have
a successful long term functional outcome.
Amputations of all types have been shown to predispose
the patient to the likelihood of chronic limb pain or chronic
phantom pain [1-4]. A variety of studies have shown that
chronic pain develops very early in the acute phase of recov*Address correspondence to this author at the Miami Valley Hospital, Pain
Center, 30 East Apple Street, Suite 5250, Dayton, Ohio 45409, USA;
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ery [5, 6]. Therefore, immediate aggressive management of
amputation pain is crucial.
Dijkstra and associates found the prevalence of phantom
pain to be 80% in 434 lower limb amputees [7]. Three factors which significantly increased the risk for phantom pain
included: bilateral amputation; lower limb amputation (particularly above the knee), and increased age.
Gallagher et al. showed that there was a 67% incidence
of phantom pain in patients six months or greater post amputation [2, 8]. In their report, continuous analgesia with local
anesthetic through nerve sheath catheters was utilized intraoperatively on all patients. Pain score on a visual analog
scale equal to or greater than three was utilized to determine
the presence of phantom pain. Although the overall incidence of phantom pain was reduced with their use of this
analgesic technique, the high percentage of affected patients
remains disturbing.
A study of 104 lower extremity amputation patients revealed 48.1% with residual limb pain (pain in the remaining
stump), while 69.2% experienced phantom limb pain [9].
Interestingly, those with residual limb pain reported a
“greater interference in their daily lifestyle” with increased
pain intensity, as compared to those with phantom limb pain.
Another study of 437 patients with lower extremity amputations revealed that phantom pain significantly interfered with
quality of life, as compared to amputees without pain. Similarly, a cross sectional study of 914 patients revealed a 95%
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incidence of amputation-related pain with phantom pain being reported most often (79.9%), followed by residual limb
pain (67.7%) [10].
In a study of 52 patients post-amputation, Richardson et
al. found an incidence of 78.8% of phantom limb pain and a
51.2% incidence of stump pain [11]. They also noted that
phantom sensations were universal among a homogenous
group of amputees with peripheral vascular disease although
the impact of pain on functional status was not measured.
Desmond and MacLachlan found that 87% of patients
surveyed (N=582) had either phantom limb or residual limb
pain [12]. A correlation was noted between the patients with
chronic limb pain and higher affective distress scores. Price
also found significant correlation (p < 0.05) between physical, social, and emotional satisfaction and phantom pain
[13]. Ephraim et al. showed depressive symptoms were a
significant predictor of the level of pain intensity and “bothersomeness” [10]. This suggests that patients who have experienced a lower limb amputation and have chronic limb
pain, may benefit from therapeutic interventions that would
treat the patient’s emotional and social well being.
The long term effects of pain and disability associated
with lower limb amputation certainly make this topic important and timely with recent combat-related injuries. In a retrospective study of 255 patients with six months or greater
post lower limb amputation, phantom limb pain was reported
by 72% of respondents, while 74% reported residual limb
pain [14]. Although most respondents with pain did not find
the pain disabling (47%), 28% of the group found the pain to
be of “high intensity”. An association between anxiety and
postoperative pain scores may provide clues to more comprehensive treatment of the amputation patient.
METHODS
Setting
This pilot study was conducted in an 827 bed acute care
Level I Trauma Center located in the MidWest. Institutional
Review Board approval was obtained prior to initiation of
the study.
Sample
In accordance with the institution’s protocol, patients
agreeing to participate via written informed consent were
included in the study. Potential participants were identified
by review of the daily surgery schedule. English speaking
men and women who were eighteen years or older, and undergoing lower extremity amputation (LEA) were eligible
for this study. No patients in the study received pre-operative
analgesia. LEA was defined as any of the following procedures: above-knee amputation (AKA), below-knee amputation (BKA), or revision surgeries within any of those classes.
Procedures
Data were collected for this study prospectively, patients
were assessed pre-operatively, immediately post-operatively,
and ending at time of discharge. On postoperative day one,
defined as the first 24 hours after surgery, commencing in
the PACU, data related to the mean pain score pre-treatment,
pain location, mean pain score post-treatment, and pharmacologic use were collected. Numeric pain scores were re-
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corded from nursing notes. Pain location consisted of residual limb pain, phantom pain or other pain. Pharmacologic
use was defined as opioid or adjuvant drug therapy that
could influence pain outcomes. Adjuvant medications included anxiolytics and agents used to treat neuropathic pain
(anticonvulsants, tricyclic antidepressants, skeletal muscle
relaxants, and alpha-2 agonists). Post-operative pharmacologic use was the total opioid use within the 24 hour period beginning with the onset of surgery, including the
amount of opiate use intraoperatively by anesthesia. Day of
discharge pharmacologic use was the total opioid use during
the 24 hour period prior to discharge. All opioid pharmacologic interventions were calculated into morphine equivalents for the 24 hour period using the hospital’s current protocol.
Exclusion Criteria
Exclusions from the study included:
•

Non-verbal patients or non-communicative patients

•

Patients with psychiatric disorders

•

Patients with dementia or confusion

•

Non English-speaking patients

•

Patients who were not able to be interviewed and
have information gathered prior to their operation due
to time constraints

•

Patients who refused to participate in the study

Description of the Tools
The Beck Anxiety Inventory (BAI) is a self report tool
that was developed to measure anxiety in adult psychiatric
outpatients [14]. The BAI has become a frequently used tool
to measure anxiety in many different patient populations
because it is cost effective, efficient, user-friendly, and is
easy to interpret and complete. The BAI contains 21 items
that are designed to assess severity of anxiety. The responses
to each item range from; not at all, mildly (it did not bother
me much.), moderately (it was very unpleasant, but I could
stand it) to severely (I could barely stand it). The ranges of
scores are from 0-63, with the higher the score correlating to
the higher level of anxiety. The internal consistency and testretest reliability estimates of the BAI are reported to be .92
and .75 respectively [15]. In a recent study regarding general
reliability, good internal consistency with co-efficient alpha
score of at least a mean of 0.83 or better was obtained [16].
The BAI when compared to other anxiety assessment tools
has shown to have a convergent validity correlation range of
.47 to .81. BAI literature does support that gender, diagnostic
classification, the participant’s primary language, and sample
size all influence reliability ratings. Race and ethnicity are
additional variables that may affect BAI reliability however
there is currently insufficient evidence to support this claim.
The numeric pain intensity scale is a self report tool used
by the patients to capture their perception of pain. The pain
scale ranges from 0 through 10. “Zero” meaning no pain to
“10” meaning the worst pain imaginable. The patients were
asked pre operatively, upon discharge, and periodically
through their hospital stay to rate their pain using the numeric pain intensity scale. To ensure reliability and validity
throughout the study the numeric rating scale (NRS) was the
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only pain scale used. In order to assure consistency all patients received brief instruction pre-operatively and postoperatively on how to use the NRS. The NRS has been reported in previous studies to be reliable and valid when used
consistently, as well as easy to understand and administer
[17].
The data collection tool was designed by the investigators to capture a variety of variables over a ten year period
(Appendix A). The tool was completed by an orthopedic
physician research fellow or the principal investigator (clinical nurse specialist) for the pilot study population.
RESULTS
Demographics of Study Population
The patients enrolled in the pilot study included a total of
23 patients. Ten patients were female and 13 patients were
male. The age range for the study was 42 to 99 years, with a
mean age of 63.61 years and a median age of 63 (standard
deviation of 12.8). The majority of the patients had vascular
insufficiency (n=14), while the remaining 6 were diabetic,
and 3 had “other” physiologic causes for amputation. Eleven
of the patients had below the knee amputations (5 were revisions), and twelve of the patients had above the knee amputations (2 were revisions). The length of stay ranged from 1
day to 14 days with a mean of 5.39 days, and median of 5
days, and a standard deviation of 3.4 days. Pain ratings preoperatively, 24 hours after the operation and day of discharge are reported in Table 1. BAI scores pre-operatively
and day of discharge are also reported in Table 1.
Table 1.
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Post-op BAI

r = .663, significant (p=.001)

Opioid doses post-op

r = -.079, not significant (p=.719)

Opioid doses at discharge

r = -.115, not significant (p=.602)
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The only correlation which was statistically different
from zero was the one between pre-operative and postoperative BAI scores. Assuming that the test-retest correlation has
been significant in other settings, it was not surprising that
there was a positive relationship between the two, that is,
elevations in pre-op anxiety were reflected by elevations in
post-op anxiety. One might presume that the BAI elevation
was not affected by the surgical procedure since the elevations did not reduce significantly post-operatively, however,
correlation between pain and BAI at both times was not statistically significant.
There were two correlations which were negative, that is,
as BAI score decreased, opioid administration increased,
however both of these correlations were so small that they
could just as easily be said to be zero. The possibility that
people with lower anxiety scores require more opioid medication cannot be concluded and warrants further study.
The patients also were divided into two groups: those
who had spinal administration of analgesic medication (n=6),
and those who did not (n=17). The correlation between the
preoperative BAI score and the amount of postoperative
opioid medication used for both groups was not significant.
For the six individuals who did have an epidural, the correlation was .131, which is not significant (p=.804). For the 17
who did not have an epidural, the correlation was -.135,

Age, BAI pre-op, BAI Discharge, Length of Stay (LOS), and Pain Ratings of Study Sample

n
Mean
Median
Std. Deviation

Age

BAI Pre-op

BAI_DC

Length of Stay

Pain: Pre-op

Pain: Post-op

Pain_DC

23

23

23

23

23

23

23

63.61

9.96

7.39

5.39

5.217

5.507

4.826

63

6

6

5

7

5.2

5.4

12.809

9.934

7.247

3.448

4.0922

2.2543

2.2758

Minimum

42

0

0

1

0

1.4

0

Maximum

99

32

24

14

10

8.4

7.8

Data Analysis
Data was analyzed using descriptive statistics to obtain
medians, means, standard deviation and range. Descriptive
statistics and correlations between variables were measured
using SPSS with the level of significance equaling < 0.05.
The first research question was, “What was the relationship
between the pre-operative and post-operative BAI score and
the numeric pain score?” The correlations between the preoperative BAI, numeric pain scores, and opioid use were as
follows:
Pre-op BAI and:
Pre-op pain

r =.069, not significant (p=.754)

Post-op pain

r =.104, not significant (p=.638)

Pain at discharge

r = -.076, not significant (p=.732)

which also is not significant (p=.604). There was no significant correlation between the post-operative BAI levels and
pain scores and post-operative opioid use.
DISCUSSION
The study’s main research question was “Is there a relationship between, the pre-operative and post-operative BAI
score and the numeric pain score?” When a statistical analysis was done to calculate the correlation between the pre-op
BAI scores and other variables it was found that only one
significant correlation existed. The significant correlation
showed a positive relationship between pre-op and post-op
BAI scores. No significant correlation could be found between BAI scores, pain score, and analgesic use.
A major limitation of this pilot study was its small sample
size (n=23). Data was collected for one year (approved time
for data collection). Fifty percent of all amputations with in-
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clusive criteria during the one year study period, participated
in the study. The sample size may have contributed to the low
statistical power and the inability to detect significant correlations between anxiety and pain scores. The study also only
examined acute pain and anxiety while the patient was hospitalized. Providing an analysis of acute and long term pain and
anxiety data may have proven to be more insightful and descriptive. Furthermore, BAI scores were collected during presumably stressful times, pre-operatively and on the day of
discharge. One may hypothesize that the times that the BAI
were administered could contribute to the higher than accepted
BAI scores (mean of 9.96), accepted level of minimal anxiety
is seven [15]. An additional limitation of the BAI tool included variables that may be present due to the physiologic
symptoms of vascular disease versus symptoms induced by
anxiety; that is numbness or tingling, wobbliness in legs, and
unsteady.
Pre-operative and post-operative pain scores in the lower
extremity were not statistically significant from each other.
We feel that this may attributed to the fact that most patients
who underwent a BKA were experiencing pain before their
amputation and that this did not subside regardless of the level
of anxiety produced. Hence, reducing pre-operative anxiety
levels did not cause sufficient reductions in post-operative
pain and that reducing anxiety may only temporarily ameliorate post-operative pain.
The amputations were not isolated to one specific type;
that is, AKA and BKA. The extent of the amputation may
affect anxiety levels of the patient and thereby be a limitation
of this study. Other confounding variables such as the patient’s diagnoses and co-morbidities, patient’s surgeon and
surgical technique, were not controlled when assessing anxiety
or pain.
These findings suggest that anxiety is not a predictor of
pain scores, and treatment of anxiety may not reduce numeric
pain scores. These findings are consistent with other research
that has been done by Carrington et al. [18] & Marshal et al.
[19]. Due to the construct and limitations of this study, further
research needs to be done prior to dismissing the relationship
between pain and anxiety in lower extremity amputations.
Research using a qualitative method may provide more insightful data related to pain and anxiety. A larger sample
would allow for further sorting of variables to determine the
significance of each variable.
A national survey conducted by Darnall et al. examined
depressive symptoms and mental health service utilization in
persons with limb loss (n=914) [20]. The study found that risk
factors for emotional depression included being divorced or
separated, living at or close to the poverty level, having comorbid medical conditions, and having chronic pain. Chronic
pain was identified as residual limb pain, phantom pain or
back pain.
The problem of chronic pain and lack of psychological
well-being may be further magnified in specific amputee
populations. In a study by Gallagher and MacLachlan (n=44)
it was found that those individuals who experience an amputation as a result of a trauma had greater limb pain and more
maladaptive coping strategies than those individuals that had
an amputation as a result of a disease process [21]. In their
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report, patients with a below the knee amputation had less pain
than those who had an above the knee amputation.
Desmond and MacLachlan noted increased anxiety levels
in an inpatient amputee population [22]. However, no statistical difference was found when the postoperative amputees’
anxiety levels were compared to other postoperative populations. Therefore, anxiety may not be a risk factor that can be
used to predict the development of chronic pain or affective
distress disorders.
Studies to evaluate the correlation between anxiety and
surgical pain have yielded mixed results. A comprehensive
review of literature regarding the predictability of postoperative pain based on pre-operative anxiety showed inconsistencies in the literature, however the majority of studies
revealed a positive correlation between pain and anxiety [23].
More recent studies have also shown inconsistent results. Ciccozzi et al. found that lorazepam reduced perioperative anxiety, decreased postoperative pain scores, and reduced analgesic use in abdominal hysterectomy patients [24]. A study regarding anxiety in patients undergoing coronary bypass surgery revealed low to moderate anxiety levels before and after
surgery using the Hospital Anxiety and Depression Scale [25].
Although pain scores and analgesic use were not measured,
some predictors of anxiety were identified including “being in
pain or discomfort”. In an attempt to predict treatment outcomes based on symptoms of distress, Edwards et al. evaluated patients with sciatica [26]. Their findings suggested that
depression and anxiety positively correlated with self-reported
pain and disability in patients with disc herniation causing
sciatica.
Despite the lack of correlation between pain and anxiety in
this pilot study, changes in standards of care for amputees can
be made. The research findings did reveal pain scores (a mean
of 5 both pre and post operatively) of great concern. These
pain scores were not ignored and proved to be the catalyst for
changing the care for amputation patients within the institution
studied. This forces one to examine current pain regimens, and
encourages healthcare providers to look for more effective
methods of pain management. Such methods may include
utilizing femoral and/or popliteal nerve blocks, continuous
local anesthestic infusions, adjuvant medications, and/or exploring alternative surgical techniques.
CONCLUSIONS AND RECOMMENDATIONS
Certainly the discovery of elevated numeric pain scores
along with higher than normal anxiety levels warranted
changes in pharmacologic practices for the lower extremity
amputation population. Despite the insignificant correlation
between pain and anxiety found in this study, the management
of both symptoms could be improved. Further research is warranted to determine if the small sample in this pilot study influenced the findings. Additional studies to determine best
analgesic practices are needed to reduce the high incidence of
chronic pain associated with amputations.
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APPENDIX A

LOWER EXTREMITY AMPUTATION STUDY VARIABLES
Demographic Data

See previous data collection

Pre Operative Collection Date:
Pt. ID#

Height

Hospital: MVH or GSH

Surgeon

Home Disposition:

Alone

Weight

Gender:

M

Support System

With Family

With Friends

With S.O.

F

DOB / Actual Age:
Church Affiliation  Yes 
 Yes  No
No
Care Facility

PREOPERATIVE BASELINE INFORMATION
Foot
(R)
(L)
Leg
(R)
(L)
Phantom (R)
(L)
Stump
(R)
(L)
Other
_____________________________
Modified
Pre operative Tools: BAI Score
FIM
Pre OP Pain
SMFA Score
Score
Confounding Variables – (substance abuse, opiate tolerance, anxiolytic/benzodiazepine tolerance)
Pre Operative Amputation
Education:

 Yes  No

Current medication

Pain Location:

Past Medications
(Related to analgesia/sedation)

Allergies

Date of Open Amputation (if current procedure is definitive closure of open amputation)
Co-Morbidities – (psychiatric, medical, surgical, previous amputation: BKA R / L
Retrospective Inpatient Post-operative collection
Date of Admission:
Date of Surgery:

Anesthesia type:
Intrathecal/Spinal

General

Local

Operative time: Time in room
Location of Amputation:

Epidural

Pain Service Consultation:

Yes

No

Tourniquet time

PF R/L BKA R/L AKA R/L Stump Revision

TYPE OF BKA : Standard Tib/Fib fusion Other

1 Stage
Open amputation with prospective closure
Definitive closure of open amputation

Stages of Amputation
IPOP with foot

Amputation Order Set: Yes No
Depodur:
IPOP no foot Ace Wrap Shrinker sock

Timing of Prosthesis
OR
PACU
POD#
First Postoperative Day:
Mean pain score pre-treatment
Mean pain score post-treatment
Pain location – (see above)
Medication side effects (PACU through 1st post op day, including respiratory depression, pruritis, and nausea & Vomiting)

Pharmacologic Management & Consumption

PF R / L include date)

Date of Discharge:

Time out of room

Surgical Indication (DRG#)
Stump Disposition (day of surgery)

AKA R / L

Not in place at discharge
Day of discharge:
BAI
Mean pain score pre-treatment
Pain location – (see above)
Mean pain score post Treatment
Modified FIM Score
Total LOS
LOS in PO days
Pharmacologic Management & Consumption

Yes

No
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