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It is widely believed that the extent of 
a  patient’s subjective complaints are often 
based on developmental, psychological, so-
cial, and cultural factors rather than  structur-
al or physical pathology.  In patients present-
ing with chronic low back pain, underlying 
behavioral problems may not be immediate-
ly apparent.  These behavioral or non-physi-
ological issues may be secondary to a delib-
erate deception or may be associated with 
psychological distress.  Waddell et al devel-
oped a standardized assessment of behav-
ioral or non-organic signs and symptoms 
in hopes that such an evaluation of the pa-
tient could lead to better utilization of sur-
gical and diagnostic procedures.  Multiple 

authors have described varying results corre-
lating excessive pain behavior with psycho-
logical disorders.

This study was designed to evalu-
ate psychological correlates of pain behav-
ior in 120 chronic low back pain patients 
in an interventional pain management set-
ting with 60 men and 60 women.  Patients 
were evaluated with completion of a phys-
ical examination, which included Waddell’s 
non-physiological symptoms and signs, and 
psychological evaluation by Pain Patient Pro-
fi le (P-3). 

Results showed that 27 patients (22%) 
presented with non-physiological symptoms, 

34 patients (28%) with non-physiological 
signs, and 19 patients (16%) with combined 
presence of non-physiological signs and 
symptoms.  Overall there was signifi cant cor-
relation of non-physiological signs with de-
pression, anxiety, and somatization, both by 
diagnosis of depression, diagnosis of anxi-
ety and elevated scores.  However, correla-
tion was present for non-physiological symp-
toms only with elevated scores of anxiety and 
somatization.

Keywords:  Low back pain, pain behav-
ior, non-physiological behavior, non-physio-
logical signs, non-physiological symptoms, 
depression, anxiety, somatization

Among the many chronic pain prob-
lems, low back pain constitutes the major-
ity of these problems, despite all the ef-
forts expended into information, research, 
prevention, treatment and rehabilitation 
(1).  Lifetime prevalence of low back pain 
has been reported as 65% to 80% (2, 3).  
Cassidy et al (4) assessed the prevalence of 
low back pain and its impact on general 
health in the Canadian population.  The 
results showed 47% of the patients report-
ing Grade I low back pain (low pain inten-
sity and low disability), 12% Grade II low 
back pain (high pain intensity and low 
disability), and 13% Grade III and Grade 
IV (high pain intensity with moderate or 
severe disability) low back pain.  

Chronic low back pain is a multifac-
torial disorder with many possible etiol-
ogies.  It is recognized as a multidimen-
sional problem with both sensory and af-
fective components.  The biopsychoso-
cial model, which emerged in the 1980s, 

views chronic spinal pain as a biopsycho-
social phenomenon, in which biological, 
psychological and social factors dynami-
cally interact with each other.  Due to the 
ineffective diagnostic modalities in pin-
pointing the structural basis of low back 
pain, the concept of psychogenic pain has 
emerged.  Psychogenic pain is considered 
in the context that “since there is noth-
ing wrong with your body, there must 
be something wrong with you.”  The di-
agnosis of psychogenic pain not only fails 
to provide a valid organic diagnosis, but 
it also fails to provide validation of pa-
tients’ symptomatology and complaints. 
Subsequently, the terminology of medi-
cally unexplained pain has been intro-
duced.  However, medically unexplained 
pain is not a symptom of a psychological 
disorder (5).  Thus far, the proponents of 
medically unexplained pain have not pro-
vided empirical evidence to prove that 
psychopathology causes pain (5).  Mod-
ern technology, including magnetic reso-
nance imaging (MRI), computed tomo-
graphic axial scanning (CT), neurophys-
iologic testing and comprehensive physi-
cal examination with psychological eval-
uation, can identify the cause of low back 
pain in only 15% of the patients in the ab-
sence of disc herniation and neurological 

deficit (6-8).  Overall, inaccurate or in-
complete diagnosis in patients referred to 
pain treatment centers has been described 
as ranging from 40% to 67%, and the in-
cidence of psychogenic pain has been 
shown to be present only in 1 of 3,000 pa-
tients, with the presence of pain of organ-
ic origin mistakenly branded as psychoso-
matic in 98% of cases (9,10).  Staats et al 
(11) outlined the psychological behavior-
ism theory of pain with the description 
that pain phenomena and human behav-
ior are complex. 

It is widely believed that the extent 
of a patient’s subjective complaints are of-
ten based on developmental, psychologi-
cal, social and cultural factors rather than 
with structural or physical pathology (12).  
It is well known that in patients present-
ing with chronic low back pain, underly-
ing behavioral problems may not be im-
mediately apparent.  These behavioral or 
non-physiological issues may be a deliber-
ate deception, such as malingering (in or-
der to obtain secondary gain) or factitious 
disorder (patient choosing to be in a sick 
role) or associated with psychological dis-
orders.  The association between depres-
sion and medically unexplained pain has 
been investigated extensively (13-17).  De-
pression has been shown to be positively 
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associated with somatization and somato-
form disorders, in which medically unex-
plained pain may arise (13-17).  Multiple 
hypotheses exist to explain the mecha-
nisms by which psychological factors play 
a role in the etiology of otherwise unex-
plained pain (13, 17, 18).  However, con-
tradicting opinions also exist (5, 11, 19).  
Pain behaviors were initially described by 
Fordyce (20).  He described verbal and 
non-verbal behaviors exhibited by pain 
sufferers, which he proposed served to 
communicate the fact that they are expe-
riencing pain.  In fact, in an intervention-
al pain management setting, 29% of the 
patients presented with non-physiologi-
cal symptoms and 23% with non-physio-
logical signs, with 75% of the patients also 
presenting with at least one of the psycho-
logical conditions, including generalized 
anxiety disorder, somatization disorder, 
dysthymia, major depression or schizo-
phrenia (21). 

The importance of psychological 
evaluation and evaluation for non-phys-
iological symptoms and signs has been 
stressed (21-25).  These studies have 
shown that psychological disorders are 
much more common in patients present-
ing for management of chronic pain com-
pared to the general population.  Further, 
a number of studies also have indicated 
that depression is greater in patients with 
low back pain who display excessive pain 
behavior compared with those without 
such behavior (26-29). However, the mag-
nitude of this difference between groups 
has been small.  It also has been stated that 
the use of self-rated depression scales, val-
idated for use in subjects with psychiatric 
illness has been shown to give exaggerated 
scores when used in subjects with physical 
complaints and is likely to have increased 
the magnitude of this association, making 
the results difficult to interpret (30, 31).  

Waddell et al (26, 27) developed a 
standardized assessment of behavioral or 
non-organic signs and symptoms.  Wad-
dell et al (26), in 1980 proposed that eight 
signs could be grouped in five categories, 
assessed in standardized fashion, and uti-
lized as an aide to the separation of struc-
turally based pathology generated signs 
from those due to psychological process-
es.  It was their hope that such an evalua-
tion of the patient could lead to better uti-
lization of inappropriate surgical and di-
agnostic procedures.  

Despite the recognition that exces-
sive pain behaviors are associated with 

psychological problems, the exact rela-
tion between the pain behaviors and psy-
chological factors continues to be unclear.  
Dickens et al (17) tested the hypothe-
sis that subjects exhibiting excessive pain 
behavior would be more depressed than 
those who did not exhibit excessive lev-
els of pain behavior.  Following the eval-
uation of 55 consecutive outpatients in 
the United Kingdom, they concluded that 
pain behaviors were not related to anxiety 
or depression in their group, even though 
gender differences between groups could 
have contributed to their negative find-
ings.  They opined that pain behaviors 
may influence other physical measures 
and further studies were required to in-
vestigate the relation between depression 
and pain behavior while controlling for 
gender differences. They concluded that 
the study indicated that care is needed in 
interpreting findings on any clinical mea-
sure of disease status because findings are 
likely to be affected by the subject’s pain 
behavior.

This evaluation was undertaken to 
evaluate the correlation between com-
mon psychological conditions (anxiety, 
depression, and somatization) and exces-
sive pain behavior in a consecutive series 
of patients with chronic low back pain.

METHODS

The study was designed to evaluate 
psychological correlates of pain behavior 
in patients with chronic low back pain in 
an interventional pain management set-
ting.  The study population consisted of 
120 consecutive patients presenting for 
evaluation and management of chronic 
low back pain with 60 men and 60 women 
patients.  All patients presented for pain 
management.  There were no specific in-
clusion or exclusion criteria.  The patients 
were provided an explanation about their 
participation in the study and all patients 
participated with informed choice and 
consent.  

Evaluation of the patients included 
completion of a standard comprehensive 
pain management questionnaire, history 
and physical examination by a physician, 
psychological evaluation by Pain Patient 
Profile (P-3), and evaluation of drug ther-
apy and demographic features.  

Demographic features of age, height, 
weight, type of referral, duration of pain 
in months, pain rating, and status of pre-
vious surgery were obtained from the pa-
tient history.  The patient’s age was calcu-

lated from his or her birth date; whereas 
duration of pain was calculated based on 
the patient’s memory of the onset of pain 
to the closest month, when available.  Pain 
rating was obtained from a 10-point nu-
merical pain-rating scale.  The results of 
physical findings were based on examina-
tion of the patient.  

Non-physiological signs were mea-
sured utilizing the checklist of non-or-
ganic signs devised by Waddell et al (26).  
The checklist of non-organic signs con-
sisted of the items which included super-
ficial or non-anatomic tenderness, com-
plaints of pain on axial loading of the 
spine, or simulated rotation of the spine, 
limited straight-leg raising that is signif-
icantly increased on distraction, regional 
sensory loss or weakness that cannot be 
accounted by recognized pathophysiolog-
ic process, and overreaction to the clini-
cal examination.  A score of three or more 
positive non-physiological signs was con-
sidered as positive.

Non-physiological behavior was as-
sessed using Waddell’s checklist of non-
organic symptoms (27).  Patients were 
asked whether they had ever experienced 
any symptoms from a list of five catego-
ries which included the descriptors of 
pain with lack of anatomic distribution 
(whole leg pain or tailbone pain), non-
dermatomal distribution, non-myotomal 
activity, lack of variance with time and ac-
tivity and lack of variable benefit (intol-
erance to treatments and emergency ad-
missions to hospital).  A score of three 
or more positive non-organic symptoms 
were considered as positive.

Psychological evaluation was car-
ried out by Pain Patient Profile or P-3.  P-
3 is a test developed specifically for chron-
ic pain patients with three clinical scales, 
which include depression, anxiety and 
somatization, along with a validity index 
that assesses the probability of random 
responding, inadequate reading compre-
hension, and magnification of symptoms.  
This test realizes that the average pain pa-
tient does have symptoms of depression, 
anxiety and somatization.

Data was recorded on a database us-
ing Microsoft® Access® by a person not 
participating in the study.  The SPSS ver-
sion 9.0 statistical package was used to 
generate the frequency tables.  Student’s t-
test was used to test mean significant dif-
ferences between gender.  Comparison of 
continuous variables was performed by 
using the Mann-Whitney U test.  Cat-
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egorical data were compared using chi-
squared test. Fisher’s exact test was used 
wherever expected value was less than 5.    
Spearman correlation coefficients were 
calculated for measured variables.   Re-
sults were considered statistically signifi-
cant if the P-value was less than 0.05.

RESULTS

Demographic Features
As shown in Table 1, there were no 

differences noted with age, type of refer-
ral, duration of pain or pain rating.  How-
ever, a higher proportion of men under-
went surgery.  The height and weight of 
men were significantly greater than wom-
en.  

Psychological and Behavioral 
Characteristics

As illustrated in Table 2, a signifi-
cantly greater proportion of women pre-
sented with elevated scores and diagno-
sis of depression, elevated anxiety scores, 
a combination of depression and somati-
zation, non-physiological signs and anti-
depressant therapy. However, diagnosis of 
anxiety, somatization, anti-anxiety thera-
py and non-physiological symptoms were 
similar in both groups.

Overall, 27 patients (22%) presented 
with non-physiological symptoms, where-
as 34 patients (28%) presented with non-
physiological signs.  Nineteen patients 
(16%) presented with a combination of 
non-physiological symptoms and signs.

Correlation of Non-Physiological 
Symptoms

Non-physiological symptoms were 
correlated with psychological problems 
as illustrated in Table 3.  Overall, pa-
tients with non-physiological symptoms 
had higher scores of anxiety and soma-
tization.  However, there was no signifi-
cant difference noted between prevalence 
of diagnosis of depression, anxiety or so-
matization.  On further analysis, among 
women, there were higher scores of de-
pression, anxiety and somatization in pa-
tients with non-physiological symptoms.  
In contrast, there were no differences not-
ed among the men.  There were no differ-
ences noted in the diagnosis of either de-
pression, anxiety, or somatization either 
among men or women.

No significant differences between 
men and women positive for non-physio-
logical symptoms and depression, anxiety 

Male Female

(60) (60)

Age (years) (Mean + SEM) 45 ± 1.4 43 ± 1.7

Height (Inches) (Mean + SEM) 70* ± 0.4 65 ± 0.3

Weight (pounds) (Mean + SEM) 201* ± 5.3 171 ± 6.1

Referral MD 77% (46) 73% (44)
Self 23% (14) 27% (16)

Duration of pain (months)
 (Mean + SEM) 88 ± 11.1 101 ± 14.3

Pain Rating
(Median)

Least 5 (3-6) 5 (4-6)
Worst 10 (9-10) 10 (9-10)
Average 8 (6-9) 8 (7-9)

Previous SurgeryPrevious Surgery 50%* (30) 17% (10)

Table 1. Demographic characteristics

* Indicates signifi cant difference
( ) Number of patients
Data are presented as median values (interquartile ranges: 25th – 75th percentile).  Continuous 
variables are compared using the Mann-Whitney U test.  Non-continuous variables are using the 
chi-squared test. 

Male Female Combined

Depression
Score (Median) 47 (39-55) 54* (45-60) 51 (42-58)
Positive Diagnosis 13% (8) 30%* (18) 22% (26)

Anxiety
Score (Median) 47 (39-56) 51* (44-60) 50 (51-56)
Positive Diagnosis 15% (9) 22% (13) 18% (22)

Somatization
Score (Median) 50 (44-55) 55* (48-60) 51 (46-56)
Positive Diagnosis 13% (8) 22% (13) 17% (21)

Depression + Anxiety 12% (7) 17% (10) 14% (17)
Depression + Somatization 7% (4) 20%* (12) 13% (16)
Anxiety + Somatization 8% (5) 13% (8) 11%  (13)
Non-Physiological Symptoms 18% (11) 27% (16) 22 (27)
Non-Physiological Signs 17%  (10) 40%* (24) 28% (34)
Combined non-physiological signs and 
symptoms 12% (7) 20% (12) 16% (19)

Anti-depressant therapy 33% (20) 68%* (41) 51% (61)
Anti-anxiety therapyAnti-anxiety therapy 37% (22) 53% (32) 45% (54)

Table 2. Psychological and behavioral characteristics

* Indicates signifi cant difference
( ) Number of patients
Data are presented as median values (interquartile ranges: 25th – 75th percentile).  Continuous 
variables are compared using the Mann-Whitney U test.  Non-continuous variables are using the 
chi-squared test. 

and somatization were observed. 

Correlation of Non-Physiological Signs
Overall, there was significant cor-

relation of scores of depression, anxiety 
and somatization with non-physiological 
signs as illustrated in Table 4.  The posi-
tive diagnosis of depression and anxiety 
were present, without the diagnosis of so-
matization.  Among men, scores and di-
agnosis of anxiety and somatization were 
seen in a significantly greater proportion 
of patients with non-physiological signs.  
Among women, there were no signifi-
cant differences noted with the diagnosis 
or scores of depression, anxiety and so-
matization.  

Comparison of men and women 
showed no significant differences among 
the patients positive for non-physiological 
signs with regards to diagnosis or scores 
of depression, anxiety, and somatization  

Correlation of Non-Physiological Signs 
and Symptoms

Sixteen percent of the patients pre-
sented with combined non-physiological 
signs and symptoms.  When compared to 
the overall sample, there was significant 
correlation between the scores and diag-
nosis of non-physiological symptoms and 
signs with elevated scores and diagnosis 
of all three psychological variables, name-
ly depression, anxiety and somatization.  



Manchikanti et al • Non-Physiological Behavior in Low Back Pain162

Pain Physician Vol. 6, No. 2, 2003

Non-Physiological Signs

Male Female Total

Negative (50) Positive
(10)

Negative
(36)

Positive
(24)

Negative
(86)

Positive
(34)

Depression
Positive 10% (5) 30% (3) 22% (8) 42% (10) 15% (13) 38%* (13)

Score 
(Median) 45 (38-52) 53 (47-59) 50 (42-58) 58 (54-64) 47 (41-55) 56* (51-62)

Anxiety
Positive 10% (5) 40%* (4) 19% (7) 25% (6) 14% (12) 29%* (10)

Score 
(Median) 44 (36-52) 56* (53-60) 51 (41-56) 55 (46-61) 47 (38-55) 55* (48-60)

Somatization
Positive 8% (4) 40%* (4) 22% (8) 21% (5) 14% (12) 27% (9)

Score 
(Median) 49 (43-55) 57* (48-59) 51# (46-60) 55 (51-61) 51 (45-55) 56* (50-59)

Table 4. Correlation of non-physiological signs 

* Indicates signifi cant differences between Non-Physiological Symptoms within the same category
# Indicates signifi cant differences between males and females
For Continuous variables data are presented as median values (Inter-quartile ranges: 25th – 75th percentile) and compared using the 
Mann-Whitney U test. Non-continuous variables are using the Chi-squared test. Fisher Exact test used when expected frequency values 
are less than 5.
 ( ) Number of patients
Data are presented as median values (interquartile ranges: 25th – 75th percentile).  Continuous variables are compared using the Mann-Whitney U test.  
Non-continuous variables are using the chi-squared test. 

Among the men, significant correlation 
was observed with elevated anxiety scores 
and the elevated scores and diagnosis of 
somatization.  In contrast, among women, 
significant correlation was observed only 
with elevated scores of depression and so-
matization, but not with diagnosis.  

There were no significant differences 
noted between positive men and women.  
These differences are illustrated in Table 5.

Correlation Among Multiple Variables
As shown in Table 6, multiple vari-

ables including gender, duration of pain, 
average pain rating, non-physiologi-
cal signs, depression scores and diagno-

sis of depression, anxiety and somatiza-
tion showed significant correlation noted 
among multiple variables.

DISCUSSION

Significant correlations were ob-
served with non-physiological signs in 
men with elevated scores and diagno-
sis of anxiety and somatization.  In con-
trast, there were no correlations either 
with the elevated scores or the diagnosis 
of any psychological variables with non-
physiological signs among women.  How-
ever, among women, there was significant 
correlation with elevated scores of de-
pression, anxiety and somatization in pa-

tients with non-physiological symptoms.  
In contrast, there was no such correla-
tion observed for men in these categories.  
Correlations were similar for patients pre-
senting with combined non-physiologi-
cal symptoms and signs with psychologi-
cal variables.  Positive correlation was seen 
with elevated scores and positive diagno-
sis in all three categories. However, among 
men, positive correlation was seen only 
with elevated anxiety scores and with el-
evated scores and diagnosis of somatiza-
tion.  Among women, the correlation was 
seen with elevated scores of depression 
and somatization.  There were no differ-
ences noted among the positive group of 

Non-Physiological Symptoms
Male Female Total

Negative
 (49)

Positive
(11)

Negative
(44)

Positive
(16)

Negative
(93)

Positive
(27)

Depression
Positive 12% (6) 18% (2) 25% (11) 44% (7) 18% (17) 33% (9)

Score (Median) 45 (38 – 55) 50 (44 –58) 52 (42-58) 58* (54-66) 50 (41-57) 55(50-64)

Anxiety
Positive 12% (6) 27%(3) 18% (8) 31% (5) 15% (14) 30% (8)

Score (Median) 46 (37 – 55) 48 (43- 60) 51 (44-56) 56* (51-65) 48 (39-56) 55*(46-63)

Somatization
Positive 10% (5) 27% (3) 18% (8) 31% (5) 14% (13) 30% (8)

Score (Median) 49 (44 – 55) 55 (48 – 58) 51# (46-58) 58* (55-63) 51 (46-55) 56*(51-63)
* Indicates signifi cant differences between Non-Physiological Symptoms within the same category
# Indicates signifi cant differences between males and females
For Continuous variables data are presented as median values (Inter-quartile ranges: 25th – 75th percentile) and compared using the 
Mann-Whitney U test. Non-continuous variables are using the Chi-squared test. Fisher Exact test used when expected frequency values 
are less than 5.
 ( ) Number of patients
Data are presented as median values (interquartile ranges: 25th – 75th percentile).  Continuous variables are compared using the Mann-Whitney U test.  
Non-continuous variables are using the chi-squared test. 

Table 3. Correlation of non-physiological symptoms 
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patients in both sexes.
Overall, the study demonstrated that 

there is a significant presence of psycho-
logical symptomatology with behavior-
al symptoms; men correlating well with 
psychological variables with non-physio-
logical signs and women correlating well 
with non-physiological symptoms with 
psychological variables.  While the overall 
correlation was significant with all three 
psychological variables with non-physio-
logical signs and also the combination of 
non-physiological symptoms and signs, 
correlation was only present moderately 
with non-physiological symptoms for the 
overall population of the study.  There was 
significant correlation with non-physi-
ological symptoms for the female popu-
lation in contrast to significant correla-
tion with psychological variables of anxi-
ety and somatization for non-physiologi-
cal signs in the male population.  Overall, 
anxiety presented with the highest cor-
relations, followed by somatization, fol-
lowed by depression. 

The results of this study showed 
that overall, 27 patients (22%) present-
ed with non-physiological symptoms, 34 
patients (28%) with non-physiological 
signs and 19 patients (16%) with a com-
bined presence of non-physiological signs 
and symptoms. There was overall signif-
icant correlation with non-physiological 
signs with depression, anxiety, and soma-
tization, both by diagnosis of depression, 
diagnosis of anxiety and elevated scores. 

However, the overall correlation was pres-
ent for non-physiological symptoms only 
with elevated scores of anxiety and soma-
tization. In contrast, there were signifi cant 
correlations for women with scores of de-
pression, anxiety and somatization .

Dickens et al (17) showed that pa-
tients with and without excessive pain be-
havior had similar levels of anxiety and 
depression.  They also showed that when 
men were studied separately, those with 
excessive pain behavior were more anx-
ious and depressed than those without ex-
cessive pain behavior.  No such difference 
was seen when women were studied alone 
(17).  Further, they also showed that anx-
iety and depression scores were not cor-
related with the number of non-organ-
ic symptoms or signs.  In contrast to the 
results of Dickens et al (17), our study 
showed significantly higher levels of de-
pression scores, diagnosis of depression 
and somatization, prevalence of non-
physiological signs and anti-depressant 
therapy in females.  

Pain behaviors were initially de-
scribed by Fordyce (20).  These pain be-
haviors may appear inappropriate at times 
with significant disparity between subjec-
tive complaints and so-called objective 
findings (26).  Waddell et al (26) showed 
that excessive pain behaviors are common 
in patients with chronic low back pain 
with reports showing as many as 50% of 
the patients following work injury, 33% 
of the patients in tertiary referral cen-

ters, and 12% of the patients with previ-
ously untreated back pain.  In the past, it 
has been shown that in an intervention-
al pain management setting, 29% of the 
patients presented with non-physiologi-
cal symptoms and 23% with non-physi-
ological signs (21).  The extensive expe-
rience of Waddell et al led to the devel-
opment of non-physiological signs and 
symptoms.  While it was their hope that 
such an evaluation of the patient could 
lead to better utilization of inappropriate 
surgical and diagnostic procedures, they 
also cautioned that elderly patients man-
ifested some or all of these signs without 
any correlation to illness behavior and of-
ten had pathology that seemed to explain 
their symptoms (26).  Further, they clearly 
described that the presence of these signs 
was independent of the presence of struc-
tural pathology and these behavioral signs 
never contradicted the existence of struc-
tural pathology.  The entire usefulness of 
these signs was that something in addition 
to the changes in a person’s spine was re-
sponsible for their symptoms generation 
and claim of disability.  In 1986, Waddell 
et al (28) published another study show-
ing that physical factors, such as medical 
diagnosis, imaging studies and surgical 
findings were the predominant determi-
nants of physical outcome but that psy-
chological factors affected persistence of 
disability and abnormal illness behavior 
after surgery.  Since the original descrip-
tion by Waddell et al (26), a multitude of 

Combined Non-Physiological Symptoms and Signs

Male Female Total

Negative
 (53)

Positive
(7)

Negative
(48)

Positive
(12)

Negative
(101)

Positive
(19)

Depression
Positive 11% (6) 29% (2) 25% (12) 50% (6) 18% (18) 42%* (8)

Score 
(Median) 45 (39-53) 55 (45-60) 52 (44-60) 58*(55-64) 50 (41-57) 58* (54-64)

Anxiety
Positive 11% (6) 43% (3) 19% (9) 33% (4) 15% (15) 37%* (7)

Score 
(Median) 46 (37-55) 56*(48-61) 51 (44-59) 56 (51-65) 48 (39-56) 56* (51-63)

Somatization
Positive 9% (5) 43%* (3) 19% (9) 33% (4) 14% (14) 37%* (7)

Score 
(Median) 49 (44-55) 56*(49-63) 51# (48-58) 59* (55-63) 51 (46-55) 56* (55-63)

Table 5. Combined non-physiological symptoms and signs

* Indicates signifi cant differences between Non-Physiological Symptoms within the gender
# Indicates signifi cant differences between gender within the Non-Physiological Symptoms the gender
For Continuous variables data were presented as median values (Inter-quartile ranges: 25th – 75th percentile) and compared using the 
Mann-Whitney U test. Non-continuous variables are using the Chi-squared test. Fisher Exact test used when expected frequency values 
are less than 5.
 ( ) Number of patients
Data were presented as median values (interquartile ranges: 25th – 75th percentile).  Continuous variables are compared using the Mann-Whitney U 
test.  Non-continuous variables are using the chi-squared test. 
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other authors have published articles that 
have used and misused these signs.  Con-
sequently, the literature has become a bat-
tleground for those who wish to defend 
or attack the utility of Waddell’s signs, 
and other methods of patient assess-
ment based on their convenience.  Main 
and Waddell (29) clarified that “non-or-
ganic signs” are a warning to the health-
care provider that a more complete psy-
chological assessment is warranted to un-
derstand the genesis of the patient’s symp-
toms and disability and events in the spine 
are not adequate to explain the patient’s 
symptomatology and will not predict re-
turn to work or continued illness behavior 
after surgery.  Waddell et al (29) warned 
that these signs must not be interpreted 
simplistically as faking and it is essential 
to assess the whole clinical picture before 
drawing conclusions.  They clarified that 
the non-organic or behavioral signs are 
clearly separable from the standard signs 
of physical disease and are closely relat-
ed to emotional distress.  Thus, they form 
part of the complex of emotional and be-
havioral patterns. They should be regard-
ed as the clinical presentation of psycho-
logical distress as a form of patient-doc-
tor communication or the patient’s cry 

for help (30).  Non-organic symptoms 
described by Waddell et al (27) have not 
been extensively studied.  Further, they 
have not been standardized.  

In this study, we have used the Pain 
Patient Profile or P-3, which is designed 
specifically for chronic pain patients.  
Thus, we have avoided the use of self-rat-
ed scales, validated for use in subjects with 
psychiatric illness which may in fact pro-
vide spuriously exaggerated scores when 
used in subjects with low back pain.  Con-
sequently, the exaggerated scores may re-
sult in an increased magnitude of the as-
sociation, making the results not only dif-
ficult to interpret, but also invalid (31, 32).  
Further, multiple authors, including Wad-
dell et al, have published not only on the 
importance of psychological evaluation, 
but also performing them accurately and 
applying  the results to chronic pain pa-
tients in the context of non-physiological 
behavior (33-36). 

The prevalence of depression (22%), 
anxiety (18%), and somatization (17%) 
in this study, while similar to some pre-
vious studies, is less than in some other 
studies.  However, we have also looked 
at the proportion of patients on anti-de-
pressant therapy and anti-anxiety thera-

py.  This revealed that a significantly high-
er proportion of patients were on anti-de-
pressant therapy  and anti-anxiety thera-
py, compared to the prevalence of depres-
sion and anxiety indicating depression 
and anxiety may have been controlled to 
a significant extent in the patients who are 
on this therapy (37-42).  Using the non-
physiological signs criteria described by 
Waddell et al (26), we found the overall 
prevalence of 28% with 17% in men and 
40% in women.  This is similar to previ-
ous evaluations (17, 26). Dickens et al (17) 
found the number of patients with exces-
sive pain behavior overall as 31% with 
19% of males and 43% of females.  Based 
on the criteria developed by Waddell et al 
(27) non-physiological symptoms were 
seen in overall 23% of the patients with 
18% among males and 27% among wom-
en.  This shows a significant distinction 
with a higher prevalence of non-physio-
logical signs, symptoms and combination    
thereof among women.

The findings of this study show a sig-
nificant association of depression, anx-
iety, and somatization with non-physi-
ological signs and combination of signs 
and symptoms.  This is contrast to the 
previous findings of Dickens et al (17).  

Gender Pain
Duration

Average
Pain

Rating

Non-
Physiological

Symptoms

Non-
Physiological

Signs

Depression
Score

Diagnosis of 
Depression

Anxiety
Score

Diagnosis 
of

 Anxiety

Somatization
Score

Pain
Duration 0.071

Average
Pain Rating 0.182* -0.044

Non-
Physiological
Symptoms

0.100 -0.062 0.180*

Non-
Physiological
Signs

0.259** -0.038 0.144 0.503**

Depression
Score 0.289* 0.042 0.090 0.302** 0.380**

Diagnosis of 
Depression 0.202* 0.034 -0.001 0.153 0.253** 0.547**

Anxiety
Score 0.192* -0.050 0.073 0.249** 0.319** 0.822** 0.445**

Diagnosis of 
Anxiety 0.086 -0.005 -0.037 0.157 0.180* 0.412** 0.640** 0.555**

Somatization
Score 0.273* 0.171 0.303** 0.322** 0.295** 0.659** 0.361** 0.614** 0.297**

Diagnosis of
Somatization 0.110 0.115 0.185* 0.172 0.148 0.379** 0.610** 0.346** 0.519** 0.504**

*  Correlation is signifi cant at the 0.05 level (2-tailed).
**  Correlation is signifi cant at the 0.01 level (2-tailed).

Table 6. Correlation among demographic, behavioral and psychological factors
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However, we found significant differenc-
es in the association of depression, anxiety 
and somatization with non-physiological 
signs, symptoms and combination there-
of when the analysis was performed for 
men and women separately. In contrast 
to the previus studies, depression was a 
weak correlator in both sexes and men 
showed a trend towards the psychological 
distress with non-physiological pain be-
haviors.  Women presented with a signif-
icantly greater proportion not only with 
non-physiological symptoms, but also 
with depression, anti-depressant thera-
py and anti-anxiety therapy even though 
the correlation among the variables was 
poor.  Thus, our results agree somewhat 
with those of Dickens et al (17).  These re-
sults also reinforce significant gender dif-
ferences as demonstrated by Dickens et al 
(17) but not found in other studies (26, 
35).  Even though we have selected an 
equal number of patients from both sex-
es and the numbers have been reasonable 
with sixty in each group, there may still be 
gender bias or bias in the overall results 
based on sample size.

In summary, the clinical implications 
of non-physiological behavior may indi-
cate underlying depression, anxiety and 
somatization. However, underlying psy-
chological issues are present in only ap-
proximately 27% to 42% of the patients 
with non-physiological behavior.

CONCLUSION

This evaluation demonstrated the 
presence of non-physiological signs and 
symptoms in 40% and 27% of females, 
17% and 18% of the males, and 28% and 
22% of overall sample respectively.  There 
was significant correlation with posi-
tive psychological diagnosis and elevated 
scores of depression, anxiety and somati-
zation within the overall sample.  Howev-
er, correlations were not uniform and sig-
nificant across the psychological condi-
tions for men and women.
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