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Abstract

Background Disorders involving the peripheral nervous sys-
tem can have devastating impacts on patients’ daily functions
and routines. There is a lack of consideration of the impact of
injury on social/emotional well-being and function.

Methods We performed a retrospective database and chart
review of adult patients presenting between 2010 and 2012
with peripheral nerve compression, brachial plexus injury,
thoracic outlet syndrome (TOS), or neuromas. At the initial
assessment, patients completed a questionnaire used to obtain
demographic and psychosocial variable data including the (1)
average level of pain over the last month, (2) self-perceived
depression, (3) how much pain impacts quality of life (QoL),
(4) current level of stress, and (5) ability to cope with stress.
Statistical analyses were used to assess the differences
between the dependent variables and diagnostic and
demographic groups.

Results This study included 490 patients (mean age 50+
15 years); the most common diagnosis was single nerve
compression (n=171). Impact on QoL was significantly great-
er in patients with TOS, cutaneous peroneal compressions,
and neuroma versus single site nerve compressions. Average
pain, impact on QoL, and stress at home were significantly
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higher in females versus males. Impact on QoL was correlated
with average pain, depression, stress at home, and ability to
cope with stress at home.

Conclusions Our study demonstrates that patients with single
site nerve compression neuropathies experience fewer nega-
tive psychosocial effects compared to patients with more
proximal upper extremity peripheral nerve disorders and neu-
romas. The impact on QoL was strongly correlated with pain
and depression, where patients with neuromas and painful
peroneal nerve entrapments reported greater detriments to
QoL.

Keywords Peripheral nerve - Upper extremity - Injury -
Psychosocial

Introduction

Disorders involving the peripheral nervous system can have
devastating impacts on patients’ daily functions and routines
[7, 15, 21, 25]. However, the literature lacks comprehensive
descriptions of the psychosocial implications of peripheral
nerve injuries and treatment outcomes. An understanding of
the multiple factors that influence outcomes becomes increas-
ingly important as hospitals and other health-care facilities
progressively emphasize outcome-focused patient care. Valu-
ation of the success of a treatment still often differs between
patient and provider [19]. Historically, treatment outcomes
have been assessed by a number of quantitative biomedical
measures and postoperative measurements of sensibility, mo-
tor function, and strength. There is a lack of consideration of
the impact of injury on social/emotional well-being and func-
tion [22, 30], despite the importance of these subjective
measures to patients.

Previous studies have provided evidence that pain associ-
ated with nerve injuries can be severe and is associated with
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disability using self-report outcome measures (i.e., DASH,
SF-36, CISS) [8, 13, 20, 22]. In addition, both increased pain
and disability levels are predictive factors for poor quality of
life (QoL) scores [12]. Similarly, studies of patients with either
upper or lower extremity peripheral nerve disorders have
shown that patient-reported QoL is significantly worse when
compared to healthy control subjects [2, 4]. Using the SF-36
survey, which examines both physical and mental components
of functional health and well-being, those who experience
nerve-related pain experience more burden and poorer out-
comes as a result of their injury compared to patients who
experience little to no pain [12].

Stress and ability to cope with stress are also impor-
tant yet underreported factors in the nerve-injured pop-
ulation [6]. Individuals are at increased risk for chronic
pain and disability when using catastrophizing as a
coping strategy [23]. In 2010, Cederlund et al. reported
that patients with a low sense of coherence, defined as
the capacity to cope in a stressful situation, were sig-
nificantly less satisfied in daily occupations, had lower
QoL scores, and reported more pain [10].

The objective of this study was to assess and compare
patient-reported preoperative psychosocial impacts of various
peripheral nerve diagnoses by examining specific subjective
factors (pain, depression, stress, and QoL). We included a
broad spectrum of nerve pathologies to determine the range
and importance of psychosocial implications. We hypothe-
sized that patients with single nerve compression neuropathies
(i.e., carpal tunnel syndrome, cubital tunnel syndrome) would
report lower pain, depression, and stress and higher QoL than
would patients with multiple or other, more complex periph-
eral nerve diagnoses (i.e., brachial plexus injury, thoracic
outlet syndrome (TOS), dual upper extremity nerve compres-
sion, lower extremity pathologies). We hypothesized that pa-
tients with neuromas would present with the highest negative
ratings across outcome measures.

Materials and Methods

Approval was obtained from the university’s institutional
review board for this study, and written informed consent
was obtained from each patient for inclusion of routine clinic
visit information into a patient database. A retrospective cross-
sectional review was performed with eligible patients
who were seen by the senior author for nerve-related
diagnoses from December 2010 to October 2012. Re-
cords were retrieved from a database (n=644), which
included patients with nerve and musculoskeletal-related
diagnoses. Only adult patients (>18 years) presenting
with an upper or lower extremity peripheral single or dual
nerve compression diagnosis were included.
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Measures

At the initial assessment, all patients completed written health
history and pain evaluation questionnaires (Fig. 1). Data were
collected from the prospective database and chart review.
Demographic and patient characteristic data included age,
sex, hand dominance, smoking status, alcohol consumption,
and height and weight (from which body mass index was
computed). The health history form assessed past medical
and surgical history, comorbidities, and medications. Subjec-
tive data from the pain evaluation questionnaire consisted of
20 pain-descriptive words, 21-item questionnaire, and 7 10-
cm visual analogue scales (VASs) used to evaluate the (1)
average level of pain experienced over the last month, (2) self-
perceived depression, (3) impact of pain on QoL, (4) current
level of stress at home, (5) current level of stress at work, (6)
ability to cope with stress at home, and (7) ability to cope with
stress at work. For the ability to cope with stress at home or at
work, lower VAS values indicated better coping ability. For all
other scales, higher values indicated increased severity of
symptoms or impact of symptoms.

Statistical Analysis

Patients were classified into seven groups according to their
clinical diagnosis: (1) brachial plexus nerve injury; (2) TOS;
(3) single nerve compressions (including carpal tunnel syn-
drome, cubital tunnel syndrome, radial nerve compression, or
median nerve diagnosis other than carpal tunnel syndrome);
(4) dual nerve compression diagnoses (carpal and cubital
tunnel syndromes or carpal tunnel syndrome and ulnar nerve
compression at Guyon’s canal); (5) ulnar nerve diagnosis
other than cubital tunnel syndrome; (6) lower extremity com-
pression (common peroneal nerve, superficial or deep pero-
neal nerve, and tarsal tunnel); and (7) neuroma. While com-
pression of the common peroneal branch results in motor
deficits, foot drop, patients with compression of the cutaneous
superficial or deep branch of the peroneal nerve clinically
present with sensory disturbances. Based on these distinct
presentations, a subgroup containing only patients with com-
pression of the superficial or deep peroneal nerve was formed
for a post hoc analysis.

Descriptive statistics (means, standard deviations, and fre-
quencies) were calculated for all variables by diagnosis. Dif-
ferences in initial visit data between diagnostic groups were
analyzed using the Kruskal-Wallis test for each continuous
variable. For the post hoc analyses, Mann—Whitney U tests
with Bonferroni correction were used. Bivariate analyses
(Mann—Whitney U tests) were used to analyze the differences
between smokers and nonsmokers, those who drink and those
who do not drink, right versus left extremity affected, and
males versus females. Nonparametric Spearman’s correlations
were used to assess the associations among variables with
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Pain Questionnaire

Name:

Date:

Age: Sex: Male__ Female__ Dominant Hand: Right__ Left__ Diagnosis:

1. Pain is difficult to describe. Circle the words that best describe your symptoms:

Burning Throbbing Aching Stabbing Tingling Twisting Squeezing
Cramping Cutting Shooting Numbing Vague Stinging Indescribable
Pulling Smarting Pressure Coldness Dull Other:

Level of symptoms: place a mark through the line to indicate the level of your pain, if zero is no pain and
the end of the line is the most severe pain you can imagine having

2. Mark your average level of pain in the last month:

No Pain

3. Mark your worst level of pain in the last week:

Most Severe Pain

Right No Pain

Most Severe Pain

Left No Pain
4. Where is your pain? (Draw on diagram)

Most Severe Pain

5. Mark on this scale how your pain has affected your quality of life:

|

6. Mark on this scale how depressed you currently feel:

0% 100%
Not at all A Large Amount
| |

0% 100%
Not at all A Large Amount

Fig. 1 Pain questionnaire. Each patient fills out the questionnaire in its
entirety at the initial evaluation. At each follow-up visit, pain description
and visual analogue scale (10 cm) questions 1-10 are completed.

continuous data. p values <0.05 were considered statistically
significant.

Results

Patient demographic data are presented in Table 1. There were
490 patients included in this study, with a mean age of 50 years
(SD=15 years; range, 1886 years). Single compression neu-
ropathies accounted for 171 cases. The dominant extremity
was involved in 58.5 % of the patient population. Table 2
presents the mean VAS scores for each variable included in the
pain evaluation questionnaire. The most frequently reported
pain descriptors for all diagnoses included tingling, numbing,

(Reproduced with permission: Susan E. Mackinnon, MD). Entire Pain
Evaluation Questionnaire can be found at www.nervesurgery.wustl.edu

and aching; however, for neuroma, stabbing, throbbing, and
shooting were the three most reported pain descriptors.

There were significant main effect differences between
diagnostic groups and QoL score (p<0.001) and stress at
home (p=0.05) and stress at work (p=0.05). Post hoc analysis
revealed that pain-related impact on QoL scores was signifi-
cantly greater in patients with TOS (p=0.002), neuroma (p=
0.002), and superficial or deep peroneal compression (p=
0.001) compared to patients with upper extremity single nerve
compressions. Compared to patients with single nerve com-
pressions, both the level of stress at home and the level
of stress at work were significantly higher in patients
with neuromas (p=0.002) (Table 2).

The impact on QoL was significantly greater in females
versus males (p=0.02), smokers versus nonsmokers (p=0.03),
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Fig. 1 (continued)

and non-alcohol drinkers versus alcohol drinkers (p<0.001)
(Table 3). Pain intensity was significantly higher in females
versus males (p=0.003) and non-alcohol drinkers versus al-

7. Mark on this scale how frustrated you currently feel:

0%
Not at all

8. Mark on this scale how angry you currently feel:
|

100%
A Large Amount

0%
Not at all

9. Mark your average level of stress in the last month:

100%
A Large Amount

at home | |
0 10

at work | |
0 10

10. How well are you able to cope with that stress:

at home | |
Very Well Not at all

at work | |
Very Well Not at all

. Sudden onset with accident or definable event
. Slow progressive onset

»

oo

. How did the pain that you are now experiencing occur?

Slow progressive onset with acute exacerbation without an accident or definable event
. A sudden onset without an accident or definable event

12. How many surgical procedures have you had in order to try to eliminate the cause of your pain?

a. None or one

b. Two surgical procedures

¢. Three or four surgical procedures

d. Greater than four surgical procedures

13. Does movement have any effect on your pain?

a. The pain is always worsened by use or movement
b. The pain is usually worsened by use and movement

¢. The pain is not altered by use and movement

cohol drinkers (»<0.001). Significantly higher home stress

levels were reported by females versus males (p=0.002).

Table 1 Patient demographic characteristics by diagnostic group

Significantly lower abilities to cope at home and higher work
stress levels were reported by non-alcohol drinkers versus
alcohol drinkers (p=0.02).

Correlation coefficients among VAS variables are

shown in Table 4. Impact on QoL scores demonstrated

Brachial plexus  TOS

Single compression

Dual compression

“Other” ulnar®

Lower extremity ~ Neuroma

(n=80) (n=26) (n=171) (n=49) (n=53) (n=81) (n=30)

Mean age, years (SD) 44 (18) 36 (11) 53 (14) 56 (11) 51(15) 51 (14) 48 (15)

Sex, female 16 (20 %) 1765 %) 90 (53 %) 29 (59 %) 19 (36 %) 45 (56 %) 15 (50 %)
Dominant hand, right 72 (90 %) 24(92 %) 152 (90 %) 41 (84 %) 43 (81 %) 65 (80 %) 27 (90 %)
Mean BMI (SD) 27.2(5.5) 256(6.1)  29.6(6.8) 29.9 (7.3) 29.2 (5.0) 303 (7.8) 26.6 (4.8)
Smoke, no 66 (83 %) 19(73 %) 138 (81 %) 43 (88 %) 40 (75 %) 60 (74 %) 27 (90 %)
Drink, no 36 (45 %) 935%) 70 (41 %) 26 (53 %) 23 (43 %) 30 (37 %) 10 (33 %)

TOS thoracic outlet syndrome

#Ulnar nerve diagnosis other than cubital tunnel syndrome
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Table 2 Comparison of psychosocial factor 10-cm visual analogue scale (VAS) values and site of peripheral nerve disorder

Brachial plexus  TOS

Single compression

Dual compression ~ “Other” ulnar®  Lower extremity ~ Neuroma

Average pain 52+3.0 52+2.6 49+29
Depression 35433 3.5+39 2.9+29
Impact on QoL 6.3+3.2 7.1£2.8% 52428
Stress at home 4.843.3 44+33 3.6+£2.9
Cope with home stress ~ 3.4+3.0 34429 23423
Stress at work 3.5+£35 4.0+3.1 4.0£2.9
Cope with work stress ~ 3.0+3.1 2.6£2.2 2.1£2.0

55+2.6 5.0+2.9 53+3.0 6.1+£2.0
3.1+3.1 3.7+£3.9 38+3.4 5.0£3.0
6.3+2.8 6.5+3.1 6.1+£3.2 7.0+£2.6*
4.8+3.1 4.6+3.2 43+3.1 5.5+£2.9%
3.5+2.8 3.3+3.1 29428 32427
49433 4.1£3.5 4.1+£3.1 6.5+£2.6*
39+29 22429 23+£23 3.0+£23

TOS thoracic outlet syndrome, QoL quality of life
*p<0.05

#Ulnar nerve diagnosis other than cubital tunnel syndrome

moderate (0.3 to 0.5) to moderately strong (0.5 to 0.7)
correlation with average pain, depression, stress at home,
and the ability to cope with stress at home.

Discussion

Our study demonstrates that patients who present with distal
single site nerve compression neuropathies, such as carpal or
cubital tunnel, experience fewer negative psychosocial effects
than patients with neuromas or more proximal upper extrem-
ity peripheral nerve disorders, including thoracic outlet syn-
drome and brachial plexus injury. Depending on the structure
and site of injury, there is great variability in symptoms and
patient presentation.

It is well established that upper extremity disorders affect-
ing the peripheral nervous system have lasting implications on
function [4, 8, 11, 22]. In our study, patients reported a
moderate to large negative impact on QoL, regardless of
diagnosis, indicating that nerve injury and compression have

a considerable impact on overall well-being. Our findings are
consistent with prior research suggesting that the psychosocial
aspects following injury are associated with patient presenta-
tion and treatment outlook [3, 9, 26, 32]. Adogwa et al. [1]
found that greater depression was associated with higher
levels of disability and less satisfaction with treatment. This
finding was observed in patients with similar diagnoses and
surgical treatment, suggesting an interplay between intrinsic
and extrinsic factors in recovery and outcomes [1, 4]. Because
of the psychosocial influences that may impact outcomes in
the presence of multiple site nerve compression, the identifi-
cation and treatment of all nerve compressive sites is neces-
sary for successful outcomes [18]. These findings sup-
port the ever-increasing emphasis on patient-centered
outcome measures [28].

Psychosocial factors, such as depression, coping, and anx-
iety, influence many common patient outcomes, such as levels
of pain, patient satisfaction, and disability [17, 23, 26, 31]. In
our study, patient-reported depression was low when exam-
ined in the context of the poor QoL ratings. This score

Table 3 Comparison between psychosocial factor 10-cm visual analogue scale (VAS) values and demographic groups

Gender Affected extremity Smoking status Drinking status

Female Male Right Left Do not smoke Smoke Do not drink Drink
Average pain 5.64£2.7%* 48429 5242.7 5.1£3.1 5.142.8 5.6+3.1 5.9+2.7 4.7+2.8%*
Depression 3.5432 33433 3.843.3 3.0£3.1 3.3+3.1 3.843.8 3.9+34 3.143.1
Impact on QoL 6.4+2.8%* 57432 6.3£3.0 5.8+3.1 5.9+3.0 6.5+3.2% 6.7+2.8 5.543.0%*
Stress at home 4.8+3.0%* 3.9+3.1 45432 4.143.1 43+3.1 43+32 43+34 42429
Cope with home stress 3.1£2.6 2.842.8 3.0£2.8 2.8+£2.8 2.942.6 3.2+3.1 3.4+43.0 2.6+2.6**
Stress at work 44430 41433 43+3.1 3.8+3.1 43+32 4.0+3.2 3.7+£3.4 4.5+3.0%
Cope with work stress 25424 2.6+2.6 24424 22+£2.5 2.542.5 2.442.6 2.7+£3.0 24422

QoL quality of life
*p<0.05; **p<0.01
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Table 4 Correlation matrix between pain questionnaire 10-cm visual analogue scale (VAS) components

Average pain  Depression Impact on QoL Stress at home Cope with home stress  Stress at work Cope with work stress

0.3 0.19 0.23
0.57 0.27 0.4
0.41 0.24 0.28
0.67 0.51 0.39

0.24 0.72
0.24 0.58
0.72 0.58

Average pain 0.38 0.65 0.34
Depression 0.38 0.53 0.62
Impact on QoL 0.65 0.53 0.47
Stress at home 0.34 0.62 0.47

Cope with home stress 0.3 0.57 041 0.67
Stress at work 0.19 0.27 0.24 0.51
Cope with work stress  0.23 04 0.28 0.39

QoL quality of life

discrepancy could be attributed to the social stigma associated
with mental illness [29]. A difference in ratings between men
and women was also found for pain, impact on QoL, and
stress at home. These findings are consistent with prior work
reporting gender differences in neurogenic pain and psycho-
social distress after injury [5, 14].

Carpal tunnel, cubital tunnel, and Guyon’s canal are
common sites of nerve entrapment and are traditionally
considered to be easily diagnosed and treated. By con-
trast, in this study, we found that dual compressions of
these nerves resulted in higher stress and decreased
ability to cope with stress at work. This finding may
be important in counseling patients with respect to work
performance and psychosocial issues.

Our study highlighted that those who consume alco-
hol reported significantly lower pain, greater ability to
cope with stress at home, and lower work stress levels.
Previous work has shown that coping is a frequent
motive for the consumption of alcohol [16]. Forthcoming
studies can evaluate alcohol consumption and its rela-
tionship to stressors and coping strategies as confound-
ing factors. The lower extremity nerve compression
group had a greater proportion of smokers and reported
greater pain, more depressed feelings, and a greater
negative impact on QoL in comparison to the upper
extremity nerve compression group. Smoking can impair
the vascular supply to the nerve. Therefore, prolonged
distal ischemia may lead to increased susceptibility of
peripheral nerve degeneration [24, 27]. Examining the
influence of health behaviors on self-report factors is an
important step moving forward to reduce the incidence
of spurious relationships between these variables.

The strengths of this study include a large sample of
patients with nerve-related diagnoses and a heteroge-
neous sample with comprehensive self-report evaluation.
The limitations of this study include a cross-sectional
study design, lack of a control group, and exclusion of
physical impairment measures. This introductory study
examined only data obtained at the participants’ initial
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visit with the surgeon, and therefore, we were unable to
assess changes that occurred with recovery and/or treat-
ment. Not having a control group limited potential com-
parative findings with healthy subjects or injuries not
involving the peripheral nervous system. We did not
explore the relationships between symptom duration
and self-report ratings, and univariate data analysis can-
not rule out the presence of confounding variables.
Quantitative measures of strength and sensibility were
not included, and we were unable to assess the relation-
ship between physical impairment related to nerve func-
tion and subjective psychosocial variables. Disability
and specific activity limitations were not evaluated in
this study but may provide valuable information regarding
relationships with psychosocial variables.

Our findings highlight the need for increased screening and
assessment of factors that reach beyond the biomedical model.
While measurements of range of motion and strength
can help to determine levels of biomechanical function
and physical impairments, they fail to assess the overall
functional status in multiple life domains. Understanding
the psychosocial and biomedical factors will allow phy-
sicians and other health-care professionals to focus on
improvements in QoL and function.
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