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Pain and quality of life in knee osteoarthritis,
chronic low back pain and fioromyalgia:
a comparative cross-sectional study
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SUMMARY
The objective of our study was to compare pain and health-related quality of life among patients with knee
osteoarthritis (OA), chronic nonspecific low back pain (CNLBP) and fibromyalgia (FM).
This cross-sectional study included 87 subjects, who were divided into three groups according to their diagno-
sis: knee OA (n=29), CNLBP (n=29) and FM (n=29), between March 2013 and March 2014. Pain intensity was
measured using the Numeric Pain Rating Scale (NPRS), quality of pain using the McGill Pain Questionnaire
(MPQ) and health-related quality of life using the 36-item Short-Form Health Survey (SF-36). Painful body
areas were marked on a pain map.
No statistically significant differences between groups were found for NPRS. Regarding MPQ, the knee OA
group presented a lower pain-rating index in contrast to the CNLBP and FM groups, and no significant dif-
ferences were found between the CNLBP and FM groups. A greater number of characteristic pain descriptors
and painful locations were found in the FM group than in the CNLBP or knee OA groups. Regarding SF-36,
the FM group presented statistically significant lower values for bodily pain in contrast to the knee OA group.
Even though the global pain intensity was similar between groups, the findings suggest that the FM group pre-
sented the worst pain experience and a lower health-related quality of life than the knee OA group in terms of
bodily pain. They also suggest that the pain experience was worse for the CNLBP group than for the knee OA
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group but health-related quality of life was similar.
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B INTR

hronic pain is defined as pain that

persists past the normal time of heal-
ing. Three months has been suggested as
the most convenient cut-off between acute
and chronic pain (1, 2). According to the
biopsychosocial model, chronic pain is the
subjective experience of nociception, and
results from the complex interaction of
biological changes, psychological status
and sociocultural context (3). The preva-
lence of chronic pain in the general popu-
lation is high. A systematic review, which
included 19 studies in 34 countries, esti-
mated a worldwide prevalence of 30.3%
(4). Chronic pain is a major health prob-
lem, which seriously affects the patients’
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daily activities, social and working lives,
and poses an economic burden on patients,
healthcare services and society (5).

Osteoarthritis (OA), chronic nonspecific
low back pain (CNLBP) and fibromyal-
gia (FM) are highly prevalent conditions
and among the leading reasons why pa-
tients seek medical care (6). Review arti-
cles found pooled OA prevalence which
ranged from 10.9% to 43.3% depending on
the joint site (7), mean chronic low back
pain (LBP) prevalence of 20.1% (8), and
FM prevalence which ranged from 0.2% to
6.6% in the general population (9).

OA is the most common form of arthritis,
characterized by abnormal remodelling of
joint tissues driven by a host of inflamma-
tory mediators within the affected joint.



Pain and quality of life in knee osteoarthritis, chronic low back pain and fioromyalgia

The pathologic changes seen in OA joints
include damage of the articular cartilage,
thickening of the subchondral bone, os-
teophyte formation, variable degrees of
synovial inflammation, degeneration of
ligaments and, in the knee, the menisci,
and hypertrophy of the joint capsule (10).
CNLBP is defined as chronic pain located
in the posterior aspect of the body from the
lower margin of the 12% ribs to the lower
gluteal folds (8). There is strong evidence
that CNLBP is associated with a complex
interaction of factors, which include physi-
cal, cognitive, psychological, lifestyle, neu-
rophysiological and social ones (11). FM is
currently considered a central sensitivity
syndrome. The hallmark symptom of FM
is chronic widespread pain, which cannot
be adequately explained on the basis of the
degree of peripheral tissue inflammation or
damage. It is usually associated with other
symptoms such as fatigue, sleep disorders,
headache, irritable bowel syndrome and
mood disorders (12).

Pain is a universal, subjective experience,
and may be defined as an unpleasant sen-
sory and emotional experience associated
with actual or potential tissue damage,
or described in terms of such damage. It
can serve as a warning to protect us from
further harm, but it can also contribute to
persistent suffering, when it surpasses its
underlying cause to become a disease in
its own domains and dimensions. Pain is a
complex phenomenon, in which the unique
way each individual perceives pain and its
severity depends on a constellation of bio-
logical, psychological and social factors. It
is important to realize that emotional and
psychosocial reactions to pain are clini-
cally significant (13).

Therefore, even though it is common to
use unidimensional measures of global
intensity such as the visual analogue and
the numeric rating scales, a comprehensive
assessment of chronic pain requires a mul-
tidimensional approach to capture fully the
patient’s pain experience in OA, CNLBP
and FM, among other conditions. Other
features of pain should be assessed besides
intensity: quality of pain (e.g. sharp, burn-
ing, sensitive), temporal aspects (e.g. dura-
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tion, frequency) and spatial characteristics
(e.g. location of pain) (14). Since chronic
pain has a negative impact on quality of
life, an evaluation of different aspects of
quality of life should also be included (5).
Knowledge of the pain characteristics and
the impact on quality of life of each chronic
pain condition is relevant to adequate pain
assessment, optimal pain management and
accurate evaluation of treatment outcome
in clinical and research settings. Hence,
this study aimed to assess and compare
pain and quality of life among patients with
knee OA, CNLBP and FM.

Study design and sample

A cross-sectional study was conducted
at the Rehabilitation Center in Taboao da
Serra, SP, Brazil, between March 2013 and
March 2014. Adult patients (18 years and
older) with chronic pain were recruited
systematically by clinical referral and al-
located into three groups according to
their diagnosis: knee OA (n=29), CNLBP
(n=29) and FM (n=29). The study was ap-
proved by the research ethics committee of
the School of Medicine at the University
of Sao Paulo (protocol number 393/12).
Informed consent was obtained from all
participants included in the study.

For the knee OA group, participants were
included according to the American Col-
lege of Rheumatology (ACR) clinical
classification criteria (the combination of
pain in the knee and at least three of the
following: over 50 years of age, less than
30 minutes of morning stiffness, crepitus
on active motion, bony tenderness, bony
enlargement and no palpable warmth of
synovium) (15). For the CNLBP group,
inclusion criteria were the presence of
pain of unknown origin, localized below
the costal margin and above the inferior
gluteal folds, with or without leg pain,
for more than 3 months (16). For the FM
group, participants were included accord-
ing to the 1990 ACR classification criteria
for FM (the combination of chronic wide-
spread pain with the presence of at least
11 of 18 tender points) (17).
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Exclusion criteria were: severe cognitive
impairment, psychiatric disorders, preg-
nancy, previous surgeries, sensory or motor
neurological deficit, severe musculoskele-
tal disorders (infection, fracture or inflam-
mation), cancer, neuropathic pain and other
rheumatic diseases.

Assessment procedures

Each participant underwent a comprehen-
sive assessment of pain and quality of life
using the following tools: Numeric Pain
Rating Scale (NPRS), McGill Pain Ques-
tionnaire (MPQ), Pain Map and 36-item
Short-Form Health Survey (SF-36).

The NPRS is a valid and reliable unidimen-
sional measure of pain intensity in adults,
including those with chronic pain due to
rheumatic diseases. It is an 11-point nu-
meric scale on which the respondent marks
the number that best reflects the intensity
of their pain in the last 24 h. Scores range
from O to 10, and higher scores indicate
greater pain intensity (18).

The MPQ is a valid multidimensional pain
questionnaire designed to assess the quality
of pain in adults with chronic pain, includ-
ing pain due to rtheumatic diseases (18, 19).
The Brazilian version of the MPQ contains
77 pain descriptors categorized into 20 sub-
classes that fall into four major groups: sen-
sory, affective, evaluative and miscellaneous
(20, 21). The score associated with each de-
scriptor is based on its rank order within the
word set. Rank values are summed within
each major group (sensory 0-41, affective
0-14, evaluative 0-5, miscellaneous 0-17) as
well as overall. Overall score corresponds to
the Pain Rating Index, which ranges from O
to 77. A higher score on the MPQ indicates
worse pain. The Pain Rating Index is inter-
preted both in terms of quantity of pain, as
evidenced by the number of words used and
the rank values of the words, as well as the
quality of pain, as evidenced by the particu-
lar words that are chosen.

The Pain Map was used in order to obtain
information about the location of pain on
the body. It corresponds to outlines of a
human figure (front and back) on which
participants mark the areas where they are
experiencing pain at the moment. The Pain
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Map is divided into 45 body areas (22).
The SF-36 is a 36-item survey intended
to measure health-related quality of life.
It is suitable for use in general, as well
as in clinical populations, and it has been
frequently used in a variety of rheumatic
conditions (23-25). The SF-36 measures
eight domains: physical functioning, role
physical, bodily pain, general health, vital-
ity, social functioning, role emotional and
mental health.

The crude scores for each domain are cal-
culated and transformed into scales that
range from 0 to 100, with higher scores in-
dicating better quality of life.

Statistical analysis

Groups were compared with one-way
analysis of covariance (ANCOVA) and the
post-hoc LSD test. Means were adjusted
for age and gender. Statistical analysis was
performed using SPSS Statistics 19 (IBM,
Armonk, United States). A significance
level of 0.05 was adopted.

The sample consisted of 87 participants,
mostly women (85.1%) and married
(58.6%), aged between 25 and 80 years
old, with a mean age of 62.6+8.7 for the
knee OA group, 48.4+11.8 for the CNLBP
group and 57.8+11.2 for the FM group. A
higher proportion of participants worked
outside the home in the CNLBP (69%) and
FM (55.2%) in comparison to the knee OA
group (31%).

Table I shows the quantitative data of pain
and quality of life of the three groups. No
statistically significant differences between
groups were found for the NPRS. The knee
OA group presented lower values than the
CNLBP group, with statistical significance,
for the sensory dimension and the pain-rat-
ing index of MPQ. No differences between
the knee OA and CNLBP groups were
found for SF-36. The knee OA group pre-
sented lower values than FM group, with
statistical significance, for the sensory, af-
fective and miscellaneous dimensions and
the pain-rating index of MPQ. Regarding
SF-36, the knee OA group presented higher
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Table | - Pain and health-related quality of life in knee osteoarthritis, chronic nonspecific low
back pain and fibromyalgia groups. Means adjusted for age and gender.

Knee OA Group CNLBP Group FM Group ANCOVA

Mean (95% ClI) Mean (95% Cl) Mean (95% Cl) p-value
Pain
NPRS 6.4(5.1,7.5) 4.7 (3.4, 6.0) 6.3(5.3,7.6) 0.123
MPQ - Sensory 20.0 (17.6, 22.5)"# 25.0 (22.4, 27.5)* 23.6 (21.2, 25.9)# 0.025
MPQ - Affective 41(2.9,5.4) 6.0(4.7,7.4) 6.9 (5.7, 8.1)* 0.010
MPQ - Evaluative 26(1.9,32) 2.6(1.9, 3.3 3.3(2.7,3.9 0.185
MPQ - Miscellaneous 6.6 (5.4, 7.8)# 7.46.1,8.7)" 9.3(8.2, 10.5)# 0.005
MPQ - Pain Rating Index 33.3 (28.7, 37.8)"# 41.1 (36.3, 45.8) 42.7 (38.4, 47.0)# 0.010
Quality of life (SF-36)
Physical functioning 56.1 (45.3, 66.8) 63.7 (52.5, 74.9) 46.5 (36.2, 56.8) 0.091
Role physical 44.6 (27.5,61.7) 46.7 (28.9, 64.4) 38.9 (22.6, 55.3) 0.800
Bodily pain 55.3 (45.7, 64.9)* 48.0(38.0, 57.9) 35.2 (27.0, 45.4) 0.017
General health 67.0 (58.0, 76.1) 64.6 (55.2, 74.0) 52.9 (44.2, 61.6) 0.055
Vitality 67.1(56.5, 77.6) 64.8 (53.9, 75.8) 54.7 (4.6, 64.8) 0.192
Social functioning 80.0 (66.4, 93.6) 76.2 (62.0, 90.3) 69.0 (56.0, 82.1) 0.491
Role emotional 73.1(57.3, 88.8) 90.8 (74.5, 107.2) 66.0 (50.9, 81.1) 0.101
Mental health 73.5(63.2, 83.8) 74.0 (63.3, 84.6) 58.9 (49.1, 68.7) 0.058

OA, osteoarthritis; CNLBP, chronic nonspecific low back pain; FM, fibromyalgia; ANCOVA, analysis of
covariance; Cl, confidence interval; NPRS, numeric pain rating scale; MPQ, McGill pain questionnaire; SF-
36, 36-item short-form health survey. *, # difference between pairs was statistically significant.

Table Il - Frequency (%) of McGill pain questionnaire descriptors in knee osteoarthritis, chron-
ic nonspecific low back pain and fibromyalgia groups.

Knee OA Group CNLBP Group FM Group
Descriptors % Descriptors % Descriptors %
Sensory Shooting 62 Aching 70 Beating 62
Tugging 62 Beating 62 Flashing 59
Sharp 48 Flashing 55 Cramping 52
Heavy 4 Wrenching 52 Taut 49
Burning 49 Sharp 45
Tugging 45
Aching 45
Affective Tiring 66 Tiring 62 Sickening 73
Sickening 52 Tiring 62
Blinding 52
Miscellaneous Spreading 55 Dreadful 55 Spreading 49
Spreading 52 Dreadful 48
Tight 45

Evaluative Miserable 41

MPQ, McGill pain questionnaire; OA, osteoarthritis; CNLBP, chronic nonspecific low back pain; FM, fibro-

myalgia.
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Knee OA Group

FM Group

CNLBP Group

Figure 1 - Spatial distribution of pain in knee osteoarthritis, chronic
nonspecific low back pain and fibromyalgia groups.
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values than the FM group for bodily pain.
The CNLBP group presented lower values
than the FM group for the miscellaneous
dimension of MPQ. No significant differ-
ences were found between the CNLBP and
FM groups for SF-36.

Table II shows the MPQ descriptors that
were selected at a relative frequency great-
er than 40%. The FM Group had the great-
est number of descriptors (n=13), and the
knee OA Group the lowest (n=6). Two de-
scriptors were observed in all groups: tir-
ing and spreading. The descriptor selected
at the highest frequency was sickening in
the FM Group.

The spatial distribution of pain is presented
in Figure 1, with data of the most frequent-
ly selected areas (>40%) across the three
groups.

The purpose of the study was to perform a
comprehensive assessment of the patients’
pain experience and compare pain charac-
teristics and quality of life among groups
of participants with knee OA, CNLBP
and FM. Even though no differences were
found between groups regarding the quan-
titative measure of the global intensity of
pain, in the analysis of the quality of pain,
the findings suggest that the FM group pre-
sented the worst pain experience, and that
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the pain experience for the CNLBP group
was worse than for the knee OA group.
Regarding the spatial distribution, pain
was focused in knee OA and CNLBP in
two body areas (right/left anterior leg, and
right/left lumbar, respectively) while pain
was widespread in FM most frequently
across 21 out of a total of 45 areas. For the
FM group, health-related quality of life
was slightly poorer in contrast to the knee
OA group, in terms of bodily pain. No sig-
nificant differences were found regarding
health-related quality of life between the
knee OA and CNLBP groups.

A post-hoc analysis of placebo-controlled
trials included three clinical trials with
knee OA and two with chronic LBP. The
authors investigated the effects of dulox-
etine on pain intensity as the primary out-
come, measured by the NPRS. At baseline,
they found that patients with knee OA and
chronic LBP were similar regarding pain
intensity (26). A comparative study of pro-
spective and recalled pain assessments in
LBP and lower limb OA used the visual
analogue scale and found that the mean
baseline pain intensity was similar be-
tween groups (27). A cross-sectional study
compared pain intensity using a visual ana-
logue scale in patients with FM and OA
(spine, hip or knee). Differently from the
present study, the authors observed higher
pain intensity for FM than OA (28). No
studies that compare pain intensity in FM
and LBP were found.

A cross-sectional study compared the qual-
ity of pain among patients with FM, OA
and LBP, using the MPQ sensory and af-
fective classes. Differently from the pre-
sent study, groups were similar regarding
the sensory class.

Regarding the affective class, FM was sig-
nificantly worse than both OA and LBP.
No differences were found between OA
and LBP. Concerning the number of the
most characteristic descriptors for FM, 18
were mentioned by at least a third of the
subjects, of which seven are common to
the present study: flashing, sharp, tugging,
aching, sickening, tiring and blinding. For
OA, there were 11 characteristic descrip-
tors, of which only two were in common
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with this study: sharp and tiring. For LBP,
there were also 11 descriptors, of which
four were common: burning, wrenching,
sickening and tiring (29).

Research has consistently documented
the relationship between the presence of
chronic pain and poor health-related qual-
ity of life (25). A previous cross-sectional
study compared health-related quality of
life between patients with FM and knee
OA. The authors observed differences
in more domains than the present study:
the FM group presented lower scores
for bodily pain, general health, vitality
and social functioning than the knee OA
group. Differently from this study, the FM
group presented a higher score for physi-
cal functioning than the OA group (30).
Another study used SF-36 to compare
patients with FM and knee OA and found
that both groups were similar, except for
physical functioning, which was higher
for FM, and general health, which was
higher for knee OA (31). A prospective
study compared a group of patients with
arthritis (rheumatoid arthritis or knee, hip,
hand, wrist OA) and a group of patients
with LBP, using SF-36. At baseline, no
differences were found between groups,
except for general health, which was low-
er for the arthritis group (32). No studies
that used SF-36 as a measure of health-
related quality of life to compare patients
with OA and LBP or patients with FM and
LBP were identified.

Even though the global pain intensity was
similar between groups, findings suggest
that the FM group presented the worst
pain experience, based on the quality,
spatial distribution and impact of pain on
health-related quality of life. The quality
of pain was worse for the CNLBP group
than the OA group, but health-related
quality of life was similar. In order to cap-
ture better the patient’s pain experience
across different diagnoses, a more com-
prehensive pain assessment is required,
which could include an analysis of quality
of pain, spatial distribution and impact on
different domains of health-related quality
of life besides the global measure of pain
intensity.
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