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Original Article

Background: Presence of major depressive syndrome (MDS) in chronic pain patients (CPPs) requires more attention from the 
clinicians because of its clinical nature, association of suicidal thoughts and their actual completion, and treatment difficulties. 
The prevalence of MDS among Indian CPPs is not well studied.
Aim: To determine the prevalence of MDS among Indian CPPs visiting pain clinic.
Materials and Methods: In this prospective study, 476 patients who attended a pain clinic in a metropolitan city of India 
for chronic pain (pain more than six months) were included. They were assessed by ‘PHQ‑9 depression scale’ for presence of 
MDS. Intensity of pain was assessed by ‘Visual analogue scale’ (VAS). Patient details (viz. age, sex), duration and site of pain, 
and scores of PHQ‑9 depression scale and VAS, were noted and statistically analyzed.
Results: 146 out of 476 CPPs (30.67%) were found to suffer from MDS. Women were more prone (F: M =3:2) to develop MDS 
while suffering from chronic pain. Among 146 CPPs who were suffering from MDS, 108 (73.97%) patients also had suicidal 
thought. The prevalence of suicidal thought among all CPPs was found to be 22.69%. The depression severity was found to 
be strongly associated with intensity of pain (P = 0.005 < 0.05) but not associated with the duration of pain (P = 0.159 > 0.05) 
and age of the patient (P = 0.24 > 0.05).
Conclusion: We found a high prevalence of MDS among CPPs from India and majority of them also harbored suicidal thought. 
Therefore, for successful outcome in chronic pain management routine psychological assessment in CPPs should be done to 
exclude the presence of MDS and suicidal thought.
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Introduction

Pain which is often described as fifth vital sign is the leading 
reason for which patients seek medical care.[1,2] The prevalence 
of chronic pain among general population ranges from 10-46% 
depending upon the study population surveyed, survey 
method and definition of chronic pain used.[3,4] In a World 
Health Organization survey of primary care patients, the 
prevalence of chronic pain from India was reported as 19%.[5] 

Bihari et al., found the prevalence of musculoskeletal pain in 
Indian population to be 25.9%.[6]

Likewise, major depression is a common illness among the 
general population.[7] According to studies 2 to 4% of persons 
in the community, 5‑10% of primary care patients, and 10‑14% 
of medical inpatients suffer from major depression.[8] Studies 
done in primary care set up in India, however, have estimated 
the prevalence rate of depression as high as 21‑40.45%.[7]

The co‑occurrence of pain and depression is common.[9,10] 
Depression is more prevalent in chronic pain patients (CPPs) 
than in the general population as a consequence of the 
presence of chronic pain.[11,12] These group of patients are 
prone to suicidal ideation and their actual performance along 
with other psychological co‑morbidity demanding immediate 
interference and close surveillance. The etiology of the 
co‑occurrence of pain and depression is not clearly explained 
which may be causally related or may co‑occur relatively 
independently. However, as the biological systems involving 
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both pain and mood regulation are becoming more clearly 
apparent, it appears that the neural circuit, involved in the 
processing and regulation of pain and depression, overlaps 
to some extent; explaining the role of some antidepressants in 
alleviation of some forms of chronic pain.[13,14] Although, in 
the majority, pain is the source of depression; in a few, chronic 
pain is a manifestation of depression. Certain other factors 
such as financial burden due to chronicity of the disease, 
restricted physical movements, dependence on others, sleep 
disturbances, occupational issues, reduced sexual activities, 
social isolation, are also responsible for depression in these 
patients.

Prevalence of major depression among CPPs has been 
estimated to be between 1.5 to 100% depending upon various 
study settings.[9] However, the prevalence of major depressive 
syndrome (MDS) in Indian CPPs is not well studied. The 
purpose of this study was to determine the prevalence of MDS 
among Indian CPPs visiting pain clinic.

Materials and Methods

In this prospective study, 476 patients who attended pain 
clinic for chronic pain (e.g.,  joint pain, back pain, cervical 
pain, arm or leg pain, generalized body pain etc.) between 
December 2009 and August 2010 were included. The place 
of study was a pain clinic situated in a metropolitan city of 
eastern part of India. Written and explained consents were 
taken from the patients. Patients refusing to participate or 
those unable to comprehend for other reasons were excluded 
from the study. Patient with cancer, cardiovascular disease, 
diabetes were excluded from this study. The patients who 
were on antidepressants or on chronic medication due to 
other psychiatric disorder were also excluded from the study.

Chronic pain was defined as pain persisting for more than six 
months. Intensity of pain was assessed by ‘Visual analogue 
scale’  (VAS). Depression was assessed by the depression 
module of the ‘Patient Health Questionnaire’  (PHQ), a 
self‑administered version of the mental disorder assessing tool 
‘PRIME‑MD’, called the ‘Patient Health Questionnaire 
9’ (PHQ‑9) depression scale.[15,16] A preformed questionnaires 
comprising nine items, each of which is scored 0 to 3, and thus 
providing a severity score ranging between 0 to 27, was given 
to the patients suffering from chronic pain.[16] For diagnosis 
of MDS we used the diagnostic algorithms  [Appendix] 
given by the PHQ‑9 scale i.e., MDS was said to be present 
if the answers to the questions #2a or b and five or more 
of #2a to 2i were at least “More than half the days” in the 
past 2 weeks.[16] Question 2i (“thoughts that you would be 
better off dead or of hurting yourself in some way”) counts if 

present at all, regardless of duration.[16] The scores 0, 1, 2, 
and 3, are assigned to the response categories of “not at all”, 
“several days”, “more than half the days”, and “nearly every 
day” respectively. The response categories are based upon the 
frequency of a particular symptom over the last two weeks. 
The severity of depression was assessed by PHQ‑9 depression 
severity score  (DSS) and graded as none/minimal  (0‑4), 
mild  (5‑9), moderate  (10‑14), moderately severe  (15‑19) 
severe (20‑27).

All the participants were first screened for presence of chronic 
pain as defined in our study i.e.,  any pain or discomfort 
that persists continuously or intermittently for longer than 
6 months, following which, the pain intensity was assessed 
using VAS and the depression was assessed using the 
predefined questionnaire in PHQ‑9 scale. The PHQ‑9 
questionnaire in different languages  (Bengali, Hindi and 
English) was used for different linguistic people. Patient 
details (viz. age, sex), duration and site of pain, and scores 
of PHQ‑9 depression scale and VAS, were noted. Patients 
were also grouped according to the depression severity.

Microsoft Excel and SPSS statistical package were used 
for statistical calculation. The value of ‘p’ less than 0.05 
was considered as statistically significant. Fisher’s F‑test, 
Student’s t‑test and Pearson correlation analysis test were 
used for statistical calculation other than simple mathematical 
calculations.

Results

There were a total of 476  patients comprising 
281 female (59.03%) and 195 male (40.97%) patients in the 
sample who were suffering from chronic pain. The average age 
of the patients was 49.57 years with a range of 18 to 90 years. 
The average duration of symptoms was 49.35 months with a 
minimum of six months and a maximum of 35 years. Among 
the 476 CPPs, 146 were found to suffer from MDS and 
108 patients out of those 146 patients were also found to 
carry suicidal thoughts. Therefore, the prevalence of MDS 
was 30.67% among patients suffering from chronic pain for 
more than six months and 73.97% of them (MDS patients) 
had suicidal thoughts. Demographic characteristics, average 
duration of pain and average VAS score of CPPs suffering 
from MDS and those not suffering from MDS were shown in 
Table 1. CPPs of both the groups, with and without MDS, 
had similar average age and average duration of pain without 
any statistical difference (P = 0.269 > 0.05 and 0.257 > 0.05 
respectively). However, CPPs with MDS suffered  from 
more intense pain than the CPPs without MDS which is 
statistically significant (P = 0.018 < 0.05). Female patients 
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with chronic pain suffered more frequently from MDS than the 
male patients (F:M =1.92:1 and 1.28:1 for patients with and 
without MDS respectively). Distribution of CPPs according 
to the primary site of pain revealed that 157  (32.98%) 
patients were suffering from low back pain which is highest in 
frequency followed by 113 (23.74%) patients suffering from 
leg pain [Table 2]. Pain involving multiple joints, low back 

pain, generalized body ache, pain involving head and hand 
regions are more commonly associated with MDS.

Among all the (N=476) CPPs only 52 patients (10.92%) were 
on regular medications for pain relief prescribed by physicians 
and 212  (44.54% of all patients) patients were taking over 
the counter medication for their pain. Among 146 CPPs who 
developed MDS, 14 (9.58%) were on regular medicines and 
58 (39.73%) were on over the counter medication for their pain. 
Regular intake of properly prescribed medicines for chronic pain 
would reduce the risk of developing MDS by 40.4%; whereas, 
intake of medicines for pain, be it regularly taken and properly 
prescribed or taken irregularly from over the counter, would 
decrease the risk of MDS by 22% [Table 3].

The CPPs were divided into groups on the basis of DSS 
according to PHQ‑9 scale  [Table  4]. It was found that 
among all patients (n = 476), 220 patients (46.22%) had 
no/minimal depression  (score 0‑4), 98 patients  (20.59%) 
had mild depression  (score 5‑9), 62  patients  (13.03%) 
had moderate depression  (score 10‑14), 66  (13.87%) 
patients had moderately severe depression  (score 15‑19), 
and 30 patients (6.30%) had severe depression (score 20‑27). 
Patient characteristics among different depression severity 
groups are shown in Table 4. The DSS was found to be 
increasing with the higher VAS scores. The association of 
VAS score with DSS was assessed by Pearson correlation 
test where ‘Pearson correlation coefficient’ value (r) and, the 
‘P’ value (two‑tailed probability) were found to be 0.128 and 
0.005 (<0.05) respectively. This shows a strong association 
between pain intensity and depression severity. The association 
between the duration of pain and DSS was also assessed 
by Pearson correlation test which yielded ‘r’ value and ‘p’ 
value (two‑tailed probability) as 0.065 and 0.159 (>0.05) 
respectively; implying absence of any relationship between 
them. The association between the age and DSS was also 
assessed by Pearson correlation test which also did not reveal 
presence of any association between the two (‘r’ = ‑0.054, 
‘P’ = 0.24 > 0.05).

The prevalence of suicidal ideation among CPPs with MDS 
was 73.97% and among all CPPs was 22.69%. Again, 
female patients were found to be more affected by suicidal 
ideation (F:M =2.18:1). The median age for male and female 
CPPs with suicidal thought was 40 and 46 years respectively. 
However, the parameters such as age, duration of pain, VAS 
score; DSS were similar between male and female patients 
without any statistical difference  [Table  5]. The female 
patients outnumbered the male patients in all the age groups 
except below 40 years where they were equal to male patients 
in number [Figure 1].

Table 3: Treatment history of the chronic pain patients at 
the time of visiting the pain clinic

Chronic pain 
patients 

with MDS

Chronic pain 
patients 

without MDS

Total

Regular intake of prescribed 
medicines again chronic pain

14 38 52

Intake of over the counter 
medicines only during attack 
of pain

58 154 212

No medicines at all; patients 
visited the pain clinic for the 
first time

74 138 212

Total 146 330 476

Table 2: Distribution of the chronic pain patients according 
to the primary site of pain

Primary site 
of pain

N=476 
(%)

Number of 
patients 

with MDS

Percentage of 
patients suffering 

from MDS
Generalised 30 (6.30) 10 33.33
Head 6 (1.26) 2 33.33
Neck 7 (1.47) 0 0
Shoulder 21 (4.41) 6 28.57
Hand 21 (4.41) 7 33.33
Upper back 5 (1.05) 1 20
Back (Whole) 30 (6.30) 9 30
Low back 157 (32.98) 53 33.76
Hip 12 (2.52) 3 25
Knee 64 (13.45) 18 28.13
leg 113 (23.74) 32 28.32
Multiples joints 10 (2.10) 4 40

Table 1: Demographic characteristics, average duration of 
pain and average VAS score of the chronic pain patients

Patients 
with MDS

Patients 
without 

MDS

‘P ’ value 
(two tailed)

Total number of patients 146 330
Male (number) 50 145
Female (number) 96 185
Female:Male 1.92:1 1.28:1
Average age (Years) 
Mean (SD)

48.43 (14.78) 50.07 (15.00) 0.269 (>0.05)

Average duration of pain 
(months) Mean (SD)

53.89 (62.90) 47.34 (55.84) 0.257 (>0.05)

Average VAS Score 
Mean (SD)

6.92 (2.07) 6.44 (2.02) 0.018 (<0.05)

Note: ‘P’ value<0.05 is considered as statistically significant
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Discussion

The link behind the association between pain and 
depression was investigated in various researches and was 
found to be heterogeneous with considerable overlap in 
the areas of genetic, structural, functional, neuroendocrine 
and neurotransmitter functionality.[17] A common theory 
postulates that depression and painful symptoms follow the 
same descending pathways of the central nervous system. 
The most completely described pain modulating circuit 
includes the amygdala, periaqueductal gray, dorsolateral 
pontine tegmentum and rostral‑ventromedial medulla in 
the brainstem.[18] Through descending projections, this 
circuit controls both spinal and trigeminal dorsal horn pain 
transmission neurons. Several different neurotransmitters 
such as serotonin and norepinephrine are involved in the 
modulatory actions of this circuit, which exerts bi‑directional 
control of pain through ‘On cells’ that facilitate and ‘Off 
cells’ that inhibit dorsal horn nociceptive neurons.[19] With 
depletion of serotonin and norepinephrine, as occurs in 
depression, this system may lose its modulatory effect such 
that minor signals from the body are amplified, and more 
attention and emotion are focused on them. This explains 
the multiple pain symptoms in patients with depression, 
and frequent association of pain with increased attention, 
focus and negative affect. Antidepressants, belonging to 
tricyclic antidepressants such as amitriptyline, imipramine 
and selective serotonin‑norepinephrine reuptake inhibitors 

such as duloxetine, venlafaxine were shown to alleviate some 
forms of chronic pain.[14,20] They increase the availability of 
serotonin and norepinephrine by inhibiting their reuptake 
and thereby increasing their levels in key brain areas 
they modulate pain sig nals.[14] This pathophysiological 
correlation explains the frequent coexistence of major 
depression and chronic pain.[9,13]

The prevalence of major depression among CPPs differs 
according to the study settings. Bair et  al., reviewed the 
literatures on prevalence rate of major depression among 
CPPs and found the prevalence rate to be varying within a 
wide range of 1.5% to 100% which included studies from 
pain clinic, psychiatric clinic, orthopedic clinic, dental 
clinic, gynecologic clinic, surgical patients and primary 
care settings.[9] They found the mean prevalence rate of 
major depression in CPPs from pain clinics to be 52% 
which included 15 studies. Our study demonstrated a 
prevalence rate of 30.67% for MDS in CPPs which is 
lower than the mean prevalence rate in other pain clinics. 
Other social, psychological, and biological factors could 
have accounted for this difference because major depression 
is a multifactorial disease.

PHQ‑9 was taken as the diagnostic tool because it is brief, 
simple and quick to perform with relatively high positive 

Table 4: Patient characteristics among different depression severity groups

Severity of 
depression

Number of 
cases (M/F)

Average age 
(Years)

Average duration 
of pain (months)

Average depression 
severity score

Average visual analogue 
scale score

Minimal/No 220 (98/122) 49.93 45.90 1.34 6.41
Mild 98 (43/55) 50.52 50.37 6.94 6.46
Moderate 62 (18/44) 49.34 56.06 11.94 6.63
Moderately severe 66 (28/38) 46.77 42.55 17.15 6.91
Severe 30 (8/22) 50.47 72.4 22.23 7.47
Total 476 (195/281) 49.57 49.35 7.38 6.59

Table 5: Characteristics of the chronic pain patients  
(n = 108) with suicidal ideation

Male Female F‑test F value 
(P value)

t‑test P value 
(two‑tailed)

Number of patients 34 74
Age (Years) 
(Mean)

45.24 49.0 F=1.27 
(P=0.198)

P=0.229 
(>0.05)

Duration of pain 
(Months) (Mean)

48.18 53.19 F=1.83 
(P=0.028)

P=0.632 
(>0.05)*

VAS score (Mean) 6.68 7.08 F=1.05 
(P=0.45)

P=0.36 
(>0.05)

DSS (Mean) 17.47 17.01 F=2.22 
(P=0.006)

P=0.576 
(>0.05)*

* Assuming unequal sample variances, Note: P<0.05 is considered statistically 
significant

Figure 1: Number of patients with suicidal ideation among different age groups
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predictive value and its ability to inform the clinician on both 
depression severity and diagnostic criteria.[21,22] The nine 
items of this depression scale are based on the diagnostic 
criteria for major depressive disorder in the Diagnostic and 
Statistical Manual Fourth Edition.[16] However, the scoring 
system based on the duration of symptoms, are modified. 
It assesses symptoms and functional impairment to make a 
tentative depression diagnosis, and derives a severity score 
to help select and monitor treatment. A PHQ‑9 score 
≥10 has a sensitivity of 88% and a specificity of 88% for 
diagnosing major depression.[23] This screening tool has 
been validated in Indian patients for diagnosing major 
depression.[24] This well validated self‑reporting depression 
screening tool is the best available scale for detecting and 
monitoring depression in primary care settings.[21,22,25,26] 
Diagnosis of major depressive disorder  (MDD) requires 
absence of history of a manic episode, absence of any 
physical disorder, medication or any other drug that may 
lead to depression as biological cause and absence of normal 
bereavement symptoms for a duration less than two months 
as additional criteria to the existing diagnostic criteria for 
MDS.[16] To keep the investigation procedure simple and 
comprehensible to all class of people, we considered MDS 
as a measure of depression which included nine questions 
as a diagnostic criteria.

Using the PHQ‑9 scale patients can be allotted into different 
groups according to the depression severity. This can help in 
triage of the patients and thereby helps in administering the 
type of treatment needed. Kroenke and Spitzer suggested 
treatment plans according to the various levels of PHQ‑9 
depression severity.[16] They proposed immediate initiation of 
pharmacotherapy and/or psychotherapy when the depression 
severity is moderately severe (score of 15‑19), and immediate 
initiation of pharmacotherapy and quick referral to a psychiatry 
consultant on poor response to the pharmacotherapy when 

the depression severity is severe (score of 20‑27). When the 
depression severity is moderate (score of 10‑14), treatment 
is directed to counseling and/or pharmacotherapy. Watchful 
waiting and follow‑up by repeat PHQ‑9 screening have been 
advocated for mild depression (score 5‑9).

Despite being used frequently in clinical contexts, chronic pain 
is not a formal diagnosis. American chronic pain association 
defines ‘Chronic Pain’ as ongoing or recurrent pain, lasting 
beyond the usual course of acute illness or injury or more than 
three to six months, and which adversely affects the individual’s 
well‑being. Traditionally chronic pain has been determined 
by an arbitrary interval of time since onset; with continuation 
beyond three months and six months since onset are the two 
most commonly used criteria for diagnosing chronic pain in 
different studies.[27‑29] For the purpose of this study we have 
included those patients suffering from pain for more than 
6 months.

Like other studies, we too found that depression severity 
increases with the severity of perceived pain (r = 0.931).[30,31] 
We, however, did not find any association between depression 
severity and duration of pain  (r  = 0.065) or age of the 
individual (r = ‑0.054). From the results of our study it is 
evident that intensity of pain rather than duration of pain are 
responsible for development of MDS in CPPs. We found 
low back pain as the most frequent cause of chronic pain and 
also more frequently associated with MDS. Pain involving 
multiple joints, generalized body ache, pain involving head 
and hand regions were the other sites which were more 
commonly associated with MDS. The findings are similar 
to other studies.[3,4]

We found that large number of patients (89.08%) ignored 
routine therapy for pain prescribed by physicians despite the 
sufferings. A half of them, however, took over the counter 

Appendix: PHQ depression module for both diagnostic and severity purposes

Over the last 2 weeks, how often have you been bothered by any 
of the following:

Not at all 
(0)

Several 
days (1)

More than half 
the days (2)

Nearly every 
day (3)

a. Little interest or pleasure in doing things?
b. Feeling down, depressed, or hopeless?
c. Trouble falling or staying asleep, or sleeping too much?
d. Feeling tired or having little energy?
e. Poor appetite or overeating?
f. Feeling bad about yourself-or that you are a failure or have let yourself or your 

family down?
g. Trouble concentrating on things, such as reading the newspaper or watching 

television?
h. Moving or speaking so slowly that other people could have noticed? Or the 

opposite-being so fidgety or restless that you have been moving around a lot 
more than usual?

i. Thoughts that you would be better off dead or of hurting yourself in some way?

Note: Major deppressive syndrome is said to be present if the responses to #2a or b and five or more of #2a-i are at least ‘More than half the days’ (count #2i if present at all)
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medicines during acute phase of chronic pain. It can be found 
that patients on regular treatment had less chance (40.4% 
reduction of risk) of developing MDS.

Women outnumber men in developing both chronic pain and 
major depression.[4,32‑34] According to the epidemiological 
studies, the lifetime prevalence of a MDD in women is 
almost twice that in men, which, however, varies depending 
upon different ethnic groups.[35] Similarly, in our study the 
female to male ratio in patients with MDS (F:M‑1.92:1) is 
distinctly higher than patients without MDS (F:M‑1.28:1). 
Several biological processes and social factors are thought 
to be responsible for the predisposition of women to 
depression.[35]

Patients with chronic pain frequently go through suicidal 
ideation, suicide attempts, and suicide completions as a direct 
consequence of MDS. However, along with other risk factors, 
chronic pain itself can act as risk factor as was seen in various 
studies.[36] Pain type, intensity and duration among CPPs act 
as risk factors for suicidal ideation, independent from the effects 
of depression severity.[37,38] Tang and Crane in their review 
article reported the prevalence of suicidal ideation among CPPs 
to be approximately 20%.[38] This is similar to our findings 
where we got the prevalence for the same as 22.69%. Tang 
and Crane also reported the lifetime prevalence of suicide 
attempts to be between 5 and 14% among CPPs implying 
a high conversion rate among those patients with suicidal 
ideation.[38] This warrants the necessity of implementing 
measures to prevent self‑harm and treating the depression 
aggressively along with the treatment of chronic pain. In our 
study the mean age of both male and female CPPs with suicidal 
ideation were 45.24 and 49.0 years respectively. 49 out of 
108 CPPs (45.37%) with suicidal ideation belong to an age 
range of 31 to 50 years. Socioeconomical factors other than 
chronic pain such as unemployment, economic burden, marital 
issues, living alone, alcohol and substance abuse etc., could 
be responsible for this predilection towards the middle age.

MDS is one of the most common psychiatric disorder found 
in CPPs with a high risk of developing suicidal ideation. 
Therefore, detection of MDS in its early stage can prevent 
the development of suicidal ideation and their actual 
completion. The initial screening for MDS in the outdoor 
setting can be done using the PHQ‑9 scale which also 
measures the depression severity. The success of treatment 
for chronic pain not only depends on application of modern 
therapies including interventional pain management but 
also depends on early detection of MDS and its timely 
intervention and referral to psychiatrist if necessary, because 
both chronic pain and major depression affects each other 
in a viscious way.[39]
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