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Pain descriptors and determinants of pain
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Abstract

Objectives. The aim was to explore pain characteristics in individuals with knee OA (KOA), to com-
pare pain sensitivity across individuals with KOA, individuals with chronic back pain (CBP) and pain-
free individuals (NP) and to examine the relationship between clinical characteristics and pain sensitivity
and between pain characteristics and pain sensitivity in KOA.

Methods. We carried out a cross-sectional, community-based online survey. Two data sets were
combined, consisting of Dutch individuals >40years of age, who were experiencing chronic knee
pain (KOA, n=445), chronic back pain (CBP, n=504) or no pain (NP, n=256). Demographic and
clinical characteristics, global health, physical activity/exercise and pain characteristics, including intensity,
spreading, duration, quality (short-form McGill pain questionnaire) and sensitivity (pain sensitivity question-
naire), were assessed. Differences between (sub)groups were examined using analyses of variance or 32
tests. Regression analyses were performed to examine determinants of pain sensitivity in the KOA group.

Results. The quality of pain was most commonly described as aching, tender and tiring-exhausting.
Overall, the KOA group had higher levels of pain sensitivity compared with the NP group, but lower lev-
els than the CBP group. Univariately, pain intensity, its variability and spreading, global health, exercise
and having co-morbidities were weakly related to pain sensitivity (standardized f: 0.12-0.27). Symptom
duration was not related to pain sensitivity. Older age, higher levels of continuous pain, lower levels of
global health, and exercise contributed uniquely, albeit modestly, to pain sensitivity (P < 0.05).

Conclusion. Continuous pain, such as aching and tenderness, in combination with decreased physical
activity might be indicative for a subgroup of individuals at risk for pain sensitivity and, ultimately, poor
treatment outcomes.
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o In knee OA, the quality of pain was most commonly described as aching, tender and tiring-exhausting.
o Less pain sensitivity was reported in knee OA compared with chronic low back pain.
o Continuous pain, but not intermittent pain nor disease duration, was associated with pain sensitivity.
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pain to more constant chronic pain [1, 2]. Individuals with
OA describe the quality of their pain in terms of sharp or
stabbing, but also as dull, throbbing, aching [1, 3]. About
one-third of them use descriptors such as tingling, burn-
ing and numbness, indicative for neuropathic pain. Pain
is the primary symptom to seek medical attention, and it
leads to functional limitations and a decrease in quality of
life [1].

In OA, the biological mechanisms of pain are
explained in terms of peripheral sensitization triggered
by ongoing nociceptive stimulation (i.e. nociceptors local
to the knee have become sensitized during inflamma-
tion) and/or central sensitization (i.e. neurological
changes in the central nervous system) [4, 5]. Central
sensitization can be inferred clinically from the presence
of heightened pain sensitivity: allodynia (pain in re-
sponse to a stimulus that does not normally provoke
pain) and hyperalgesia (increased pain in response to a
stimulus that normally provokes pain) at and/or outside
the primary reported pain site [6]. The phenomenon of
heightened pain sensitivity is implicated in the pain
experiences of people with OA and is supported by
quantitative sensory testing methodology [7].

Research investigating the extent and determinants of
pain sensitivity in OA is scarce. Heightened pain sensi-
tivity has been associated with poor health and poor
treatment outcomes. In knee OA, heightened pain sensi-
tivity has been related to being female, higher levels of
pain intensity, disability and poorer quality of life, but
not to radiographic severity [8, 9]. Conflicting results
have been found for pain sensitization and its relation-
ship to the duration of OA symptoms, psychological dis-
tress and pain catastrophizing, depending on the
quantitative sensory testing methodology used (e.g.
stimulus modality, tested body site) [8]. Furthermore, a
heightened pain sensitivity has been associated with
poor prognosis after joint replacement and non-re-
sponse after physiotherapy [7, 10]. The assessment of
both the quality of pain and pain sensitivity can be im-
portant to inform clinical decision-making and treatment.

To date, pain sensitivity has been examined in a se-
lected group of individuals with OA, mostly waiting for
elective surgery and examined using an intrusive re-
source- and time-consuming method, the quantitative
sensory testing methodology. The pain sensitivity ques-
tionnaire (PSQ) was developed to investigate self-
reported pain sensitivity in daily life situations as a sup-
plement or alternative to experimental pain testing [11].
The PSQ has been proved to be a valid and reliable in-
strument in healthy subjects and in patients with chronic
pain, such as back pain [11-15]. PSQ scores were asso-
ciated with both experimental pain intensity ratings and
experimental pain thresholds, and chronic pain patients
exhibited significantly elevated PSQ scores compared
with healthy controls [12, 14]. A Swedish population
study showed a positive relationship between spreading
of bodily pain, pain intensity or age and pain sensitivity
[16]. Given that heightened pain sensitivity is implicated
in knee OA in both conservative and surgical treatment

and might impact health outcomes and resources, in-
vestigating the role of pain sensitivity in less advanced
stages of the disease is warranted.

The objectives of this study were first, to explore the
quality of pain in individuals with self-reported knee OA
and its association with pain sensitivity; second, to ex-
amine the extent to which individuals with self-reported
knee OA differ from individuals with chronic back pain
and individuals without pain with respect to pain sensi-
tivity; and third, to examine the association between de-
mographic, clinical or pain characteristics and pain
sensitivity in individuals with self-reported knee OA. We
hypothesized that individuals with knee OA would report
lower levels of pain sensitivity than individuals with
chronic back pain, because more widespread pain is as-
sociated with elevated levels of pain sensitivity [16]. In
addition, we hypothesized that in individuals with knee
OA, higher levels of pain sensitivity would be related to
higher levels of pain intensity and duration and to lower
levels of quality of life [16, 17].

Methods
Study design, setting and participants

Two cross-sectional data sets were combined for this
study. For the first cross-sectional data set, individuals
with knee OA (KOA group) were recruited through The
Dutch Knee Panel of the Sint Maartenskliniek, The
Netherlands. People with self-reported knee OA or with
suspicion of knee OA (defined as experiencing knee
pain for most days of the month, over a period of
>3 months consecutively), living in The Netherlands and
>40vyears of age, are eligible for participation in the
panel. Participants in this panel (n =535) received an in-
vitation to complete an online survey that was adminis-
tered through a cloud-based electronic data capture
platform. Participants were required to answer each
question in order to continue through the survey. This
study was carried out in April 2019.

For the second cross-sectional data set, individuals
with chronic back pain and pain-free individuals were
recruited through Dutch media to fill out an anonymous
nationwide Dutch online survey on pain (Groot Nationaal
Onderzoek Pijn) with a total of >10840 participants.
Participants were required to answer each question in
order to continue through the survey. The study was
carried out from May 2017 to October 2018. From this
study, participants with self-reported chronic back pain
(CBP group) were selected based on the following crite-
ria: they experienced back pain [numerical rating scale
(NRS) pain > 0] over a period of at >3 months consecu-
tively and were >40years of age. Pain-free participants
(NP group) were selected if they were >40years of age
and reported no pain (NRS pain=0). Excluded were
individuals with acute pain, individuals with other areas
of chronic pain (head, abdomen, chest, arms, legs) and
individuals who watched a short movie (negative/
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positive) before filling in the questionnaire as part of the
original research design.

Measurements in the KOA group

Demographic and clinical characteristics

Besides, sex, age and BMI, the following clinical charac-
teristics were assessed: duration of knee OA symptoms
(<1 year, between 1 and 5 years or >5 years), presence
of self-reported OA in other joint groups (yes/no), includ-
ing the number of other affected joint groups (0-9), use
of pain medication (yes/no) and presence of co-
morbidities. One or more of the following co-morbidities
could be selected from a pre-defined list: lung diseases;
cardiovascular diseases; stomach, intestinal and liver
diseases; cancer; vision problems; hearing problems;
dizziness and balance disorders; increased cholesterol;
dementia; migraine or chronic headache; depression;
anxiety disorders; FM; kidney diseases; diabetes; thyroid
problems; RA; osteoporosis; gout; and other.

Pain quality descriptors

The sensory and affective aspects of pain were
assessed using the short-form McGill pain questionnaire
(SF-MPQ) [18]. The SF-MPQ consists of 15 word
descriptions (e.g. throbbing). Participants rated each ad-
jective on an intensity scale ranging from 0, indicating
none, to 3, indicating severe, for the pain in the last
week. Two sum scores were computed that reflected
continuous pain descriptors (six items): throbbing,
cramping, gnawing, aching, heavy and tender; and inter-
mittent pain descriptors (four items): shooting, stabbing,
sharp and splitting [19]. The SF-MPQ is a valid multidi-
mensional measure to assess pain [20, 21].

Pain sensitivity. Pain sensitivity was assessed using the
PSQ, which is a self-rating measure for global pain per-
ception based on imagined painful daily life situations
[11]. It contains a series of 17 situations in which the se-
verity of the pain is measured on an NRS ranging from
0, indicating not at all painful, to 10, indicating the most
severe pain that one can imagine or consider possible.
As recommended, an average PSQ total score and an
average PSQ minor score were calculated [11, 12]. The
PSQ is a valid and reliable instrument in healthy subjects
and chronic pain patients [11, 12, 15].

Pain intensity and spreading of pain in the most
affected knee

Pain intensity was assessed with an 11-point NRS rang-
ing from 0, indicating no pain, to 10, indicating the worst
imaginable pain [22]. To assess spreading of pain in the
most affected knee, the knee pain map was used [23].
Participants were asked, ‘When your knee hurts, where
does it hurt?’, and they could indicate the location of
painful areas, with a maximum of eight areas.

Health status

Health status was assessed using the EuroQuol-5D-L
descriptive system [24]. The standardized EQ-5D-5L
measurement maps five dimensions: mobility, self-care,
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usual activities, pain/discomfort and anxiety/depression.
Participants rated their health status for each dimension
by choosing one of the five levels: having no problems,
having slight problems, having moderate problems, hav-
ing severe problems and being unable to do/having ex-
treme problems. The individual health levels were
summarized into 5-digit code and converted into the
Dutch EQ-5D index values [25]. Global health status
was assessed with a visual analogue scale (EQ-VAS)
ranging from O, indicating the worst imaginable health,
to 100, indicating the best imaginable health. The EQ-
5D-L has been validated in several studies [26].

Physical activity

Physical activity was assessed using the brief physical
activity assessment (BPAA) [27], an adapted version of
the international physical activity questionnaire [28]. This
two-item questionnaire assessed whether an individual
is (in)sufficiently active by asking how many times they
carry out vigorous and moderate physical activities dur-
ing a week. The BPAA is a valid and reliable instrument
in primary care setting for identifying (in)sufficiently ac-
tive patients [27]. In addition, whether participants exer-
cised (yes/no), and the number of hours of exercise per
week (0-1, 2-3, 4-6, 7-10 and >10h per week) was
assessed.

Measurements in the CBP and NP groups only

For the CBP and NP groups, the following data were
available: sex, age, BMI, use of pain medication, health
status (EQ-5D-L), whether participants exercised and
the number of hours of exercise per week, pain intensity
(NRS) and pain sensitivity (PSQ).

Statistical analysis

The mean and s.p. and frequencies (percentages) were
computed, if appropriate. To explore the sensory and af-
fective pain quality in the KOA group, response options
were collated and dichotomized into zero, indicating
non-mild intensity, and one, indicating moderate-severe
intensity, and subsequently frequencies (percentages)
were computed. Differences between (sub)groups were
assessed using a series of analyses of variance, fol-
lowed by Student’s post hoc unpaired t-tests for equal
and unequal variance (using Welch’s approximation) for
continuous variables, and y2 tests for categorical varia-
bles. Low- and high-pain sensitivity subgroups were
formed based on the PSQ total score (i.e. median split),
to examine the relationships between pain quality
descriptors and pain sensitivity in the knee OA group.
To compare pain sensitivity scores between KOA, CBP
and NP groups, regression analyses adjusted for sex
and age were performed. In the KOA group only, univari-
ate and multivariate regression analyses with backward
selection (variable selection with Akaike information cri-
terion P <0.157) were conducted to examine associa-
tions of knee OA determinants with pain sensitivity
scores. No collinearity (r>0.70) between determinants
was detected. Standardized correlation coefficients <0.2
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TasLe 1 Characteristics of individuals with self-reported knee OA

Characteristic Total n =445

Female, n (%)
Age, mean (s.n.), years
BMI, mean (s.p.), kg/m?
Health status, mean (s.n.), EQ5D-5L index score (0-1)
Health status, mean (s.p.), EQ5D-5L VAS (0-100)
Pain intensity, mean (s.p.), NRS (0-10)
Continuous pain, mean (s.p.), SF-MPQ (0-3)
Intermittent pain, mean (s.n.), SF-MPQ (0-3)
Number of painful areas in the knee (1-8), mean (s.o.)
Duration of KOA symptoms, n (%)
<1year
1-5years
>byears
Presence of OA in other joint groups, n (%)
Number of other joint groups affected by OA (0-9), mean (s.p.)
Pain medication, n (%)
Exercise, n (%)
0-3h
4-10h
>10h
Insufficiently physical active (BPAA), n (%)
Presence of co-morbidities, n (%)
Number of co-morbidities, mean (s.p.)

BPAA: brief physical activity assessment; KOA: knee OA, NRS: numerical rating scale; SF-MPQ: short-form McGill pain

questionnaire; VAS: visual analogue scale.

were considered as no clinically relevant effect, between
0.2 and <0.5 as a small clinically relevant effect, between
0.5 and <0.8 as a moderate effect, and >0.8 as a strong
effect [29]. All statistical analyses were performed using
Stata (v.13.0; StataCorp, College Station, Texas, USA).

Ethical considerations

This study was conducted in accordance with the
Declaration of Helsinki and was approved by the local re-
view committees of the Sint Maartenskliniek, The
Netherlands and Radboudumc, The Netherlands. The
Dutch medical research ethical committee of Arnhem-
Nijmegen waived ethical approval because this study
was not subject to the medical research involving the hu-
man subjects act (file number 2019-5298). Participants
gave written informed consent before completing the
surveys.

Results
Participants

A total of 1205 participants were enrolled in this study:
445 individuals with KOA, 504 individuals with CBP, and
256 NP individuals (see Supplementary Fig. S1, available
at Rheumatology Advances in Practice online). Except for
BMI, the KOA and CBP group differed for all variables (P-
values < 0.002). The highest proportion of females was
found in the CBP group (83%) and highest mean age in

the KOA group (63years) (see Supplementary Table S,
available at Rheumatology Advances in Practice online).

Description of sample of individuals with knee OA

Table 1 shows the demographic and clinical characteris-
tics of the KOA sample. The majority of the individuals
were female (75%), with a mean age of 63years
(s.0.=8.8) and mean BMI of 27.9 kg/m? (s.p. = 4.8). Forty
per cent of the participants were overweight; 29% were
obese. Fifty-six per cent of the participants had KOA
symptoms for >5years; 57% indicated that they had OA
in other joint groups than the knee, with an average of
2.7 (s.0.=1.8) other affected joint groups. The majority
(72%) of the participants reported co-morbidities (mean-
=2.3, s.0.=1.5). The most common co-morbidities
reported were cardiovascular diseases (20.0%), hearing-
impairment problems (20.0%) and elevated cholesterol
(19.6%).

Pain descriptors and their relationship to pain
sensitivity in knee OA

Mean continuous pain was 1.16 (s.0.=0.7), and mean
intermittent pain was 1.17 (s.0.=0.8). The three pain
quality descriptors that were most frequently rated as
moderate to severe were aching, tenderness and tiring—
exhausting (Fig. 1). Generally, the high pain sensitivity
subgroup had higher mean intensity scores on pain
descriptors compared with the low pain sensitivity
subgroup.
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Fic. 1 Percentage of individuals with self-reported knee OA who rated pain descriptors as moderate to severe
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Subgroups were based on the median split total score in the pain sensitivity questionnaire. *Significant, P < 0.05.

TasLE 2 Pain sensitivity scores across three groups

CBP NP
n =504 n =256
PSQ total, mean (s.p.) 4.4(1.5) 4.7 (1.8) 3.6 (1.4)
PSQ minor, mean (s.n.) 3.2(1.6) 3.7 (2.0 2.4(1.3)

KOA vs CBP? KOA vs NP?
Difference® 95% ClI Difference® 95% CI
-0.23 —-0.49, 0.03 0.68 0.36, 1.01
-0.32 -0.60, —0.05 0.70 0.36, 1.05

3CBP: n=487; NP: n=242. PMean differences adjusted for sex and age. CBP: chronic back pain group; KOA: knee OA
pain group; NP: non-pain group; PSQ: pain sensitivity questionnaire.

Extent of pain sensitivity across the three groups
(KOA, CBP and NP)

Table 2 shows the mean (s.n.) pain sensitivity scores
across the three groups. Adjusted for age and sex,
higher PSQ minor scores were found for the CBP group
compared with the KOA group (P=0.007). Lower scores
were found for the NP group compared with the KOA
and CBP groups (P-values < 0.0001).

Associations of determinants with pain sensitivity
scores in the KOA group

Overall, pain sensitivity was weakly associated with pain
intensity, continuous pain, intermittent pain, number of
painful areas in the most affected knee, presence and
number of OA in other joint groups, number of co-mor-
bidities, exercise and global health. In addition, pain sen-
sitivity was weakly associated with female sex, having
co-morbidities and being insufficiently active, depending
on the PSQ score used (see Supplementary Table S2,
available at Rheumatology Advances in Practice online).
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Table 3 shows the final multivariate model of demo-
graphic and clinical determinants with pain sensitivity
scores in the knee OA group. Age, continuous pain, ex-
ercise and global health were weakly associated with
pain sensitivity (P-values < 0.05). A trend was observed
for the presence of OA in other joint groups (P =0.052).
Adjusted R? varied between 9 and 12% for each PSQ
score.

Discussion

In this cross-sectional study, the quality of pain was
most commonly described as aching, tender and tiring—
exhausting by individuals with self-reported knee OA.
Furthermore, the intensity of pain quality descriptors
was consistently higher in the subgroup of individuals
with higher levels of pain sensitivity compared with the
subgroup with lower levels of pain sensitivity. Overall,
individuals with knee OA reported higher levels of pain
sensitivity compared with pain-free individuals, but lower
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TasLE 3 Multivariate model of demographic and clinical determinants with pain sensitivity scores in the knee OA group

PSQ total

95% ClI

Female sex -

Age, years 0.03
Obese, >30kg/m? -

Global health, VAS (0-10)? —0.01
Continuous pain, MPQ (0-3) 0.44
Number of painful areas in the knee (1-8) 0.09
Presence of OA in other joint groups 0.21

Exercise (yes) -

—0.02, —0.00

PSQ minor

95% ClI
- - 0.29 —0.05, 0.62 0.08
0.01, 0.04 0.15 0.03 0.01, 0.04 0.15
- - -0.28 -0.61,0.04 -0.08
-0.12 —0.01 —0.02, —0.00 -0.11
0.21, 0.67 0.19 0.57 0.33, 0.81 0.22

-0.01,0.19 0.08 - - -

—-0.07,0.50 0.07 0.30 —-0.00, 0.60 0.09
- - -0.32 —0.62, 0.01 —0.09

@Lower scores represent worse health status. Significant coefficients are in bold, P <0.05. B: regression coefficient; B:
standardized regression coefficient; MPQ: McGill pain questionnaire; PSQ: pain sensitivity questionnaire.

levels than individuals with chronic back pain. Older
age, higher levels of (continuous) pain and lower levels
of global health uniquely contributed to higher levels of
pain sensitivity, whereas exercise was uniquely related
to lower levels of pain sensitivity. These findings confirm
our hypotheses, in part.

Consistent with previous research [3, 30, 31], OA pain
was characterized as a mix of continuous pain and in-
termittent pain. It has been suggested that pain charac-
teristics might change as OA progresses from early to
late stages [5]. We found no relationship between pain
quality descriptors and symptom duration in our KOA
group. A previous study showed that patients after a to-
tal knee/hip replacement used similar pain descriptors
for persistent pain to OA individuals without knee/hip re-
placement OA [32], which suggests that the quality of
pain does not differ whether pain arises from nocicep-
tive processes (i.e. activation of nociceptors owing to
real or threatened damage to non-neural tissue) or noci-
plastic processes (i.e. no clear evidence of real or
threatened tissue damage causing the activation of pe-
ripheral nociceptors or evidence for disease or lesion of
the somatosensory system causing the pain).
Unfortunately, the questionnaire used in the present
study to assess pain descriptors did not include neuro-
pathic features of pain (e.g. tingling, burning), limiting
further investigation of possible changes of the quality
aspects of pain. Recent prevalence estimates of neuro-
pathic pain varies between 20 and 48% across different
knee OA populations, suggesting that neuropathic pain
quality descriptors might be unrelated to OA progression
[33]. Future longitudinal studies (e.g. cohort studies,
ecological momentary assessment studies) can provide
a better understanding of changes in temporal (intermit-
tent vs continuous) and quality characteristics of OA
pain [3, 31].

Compared with pain-free individuals and consistent with
previous research [11, 12, 14], individuals with self-
reported knee OA reported higher levels of pain sensitivity
as measured with the PSQ, but lower levels of pain sensi-
tivity compared with individuals with CBP. Research and

clinical observations suggest that widespread pain and
pain present in multiple body regions are an indication of
central sensitization [16, 34-36]. People with regional pain
(e.g. low back pain) and people with widespread pain (e.g.
FM) have demonstrated higher levels of pain sensitivity
than people with localized pain (e.g. knee OA) [16, 36].
Our study supports these findings. Likewise, we found a
relationship between the number of painful areas of the af-
fected knee and the presence of OA in other joint groups
with higher levels of pain sensitivity in the KOA group.
These clinical signs might help to identify individuals with
knee OA at risk for poor treatment outcomes [37].

In our multivariate model of pain sensitivity in KOA,
only older age, higher levels of (continuous) pain and
lower levels of global health uniquely contributed to
higher levels of pain sensitivity, whereas exercise was
uniquely related to lower levels of pain sensitivity. Their
contribution was modest; the explained variance in pain
sensitivity scores varied between 9 and 12%. Notably,
female sex was inconsistently related to pain sensitivity,
depending on the PSQ score. Moreover, female sex
was no longer related to higher levels of pain sensitivity
when accounting for, among other factors, age and
pain. Contrary to our findings, few studies have demon-
strated that women with knee OA exhibit heightened
pain sensitivity and greater widespread pain in response
to experimental pain stimuli relative to men [9, 38, 39]. It
is plausible that sex differences in pain processes are
more easily detected using experimental pain stimuli
than patient-reported measures. We found a small sig-
nificant, albeit not clinically relevant, relationship be-
tween exercise and lower levels of pain sensitivity.
There is low evidence suggesting that exercise can in-
crease pain threshold and, in turn, decrease pain sensi-
tivity [40, 41]. Strong methodological studies are needed
to confirm or refute the effectiveness of exercise training
to buffer the negative effects of pain sensitivity.

Contrary to our expectations, symptom duration was
not related to pain sensitivity. Previous research also
found no relationship between symptom duration and
pain sensitivity in knee OA [42, 43]. In a large multicentre
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cohort study of >2000 persons with or at risk of knee
OA, it was found that symptom duration and radio-
graphic severity of OA were not related to pain sensitiv-
ity using quantitative sensory testing parameters,
mechanical temporal summation and pressure pain
thresholds [42]. They suggested that hypersensitivity of
the central nervous system is in fact a trait; that is, re-
lated to an individual’s vulnerability to sensitization
rather than being induced by peripheral nociceptive in-
put from OA pathology. To date, there are limited data
to suggest that there is a genetic predisposition in cer-
tain susceptible individuals to autonomous pain amplifi-
cation [44].

Our findings should be interpreted in the context of
study limitations. First, the cross-sectional design of
the study does not allow for causal or predictive infer-
ences. Second, the diagnosis of knee OA was self-
reported and not validated clinically. However, the ac-
curacy of self-reported OA is acceptable (sensitivity of
0.75 and specificity of 0.89) for large-scale studies
[45]. Third, the measurement properties of the current
PSQ are still suboptimal [46]. We followed the recom-
mendation of the original authors of the PSQ to use
only the total score and minor subscale score to as-
sess pain sensitivity; however, a very strong correla-
tion between the two scores (r>0.93) was observed,
indicating redundancy. In addition, a post hoc explor-
ative factor analysis showed a one-factor structure,
with several poorly discriminating items loading on
two factors. The validity of the PSQ has been ques-
tioned by others, referring, for instance, to the inability
to distinguish widespread pain sensitivity or to distin-
guish between patients with or without central sensiti-
zation, limiting the value for clinical practice [46].
Fourth, individuals with knee OA were from a different
sample enrolled at a different time than those with
chronic back pain or no pain, which hampers compari-
sons because the subgroups are not from the same
source population. Nevertheless, our findings regard-
ing the extent of pain sensitivity across subgroups
were consistent with previous research [12, 36]. Fifth,
we did not assess psychological factors that might
play an important role in the development of pain sen-
sitivity in knee OA. Last, our findings might not gener-
alize to individuals with knee OA in clinical settings.
Although we found similar relationships for heightened
pain sensitivity with indices of pain intensity and pain
distribution to previous research in clinical settings
[47, 48], the predictive value of these pain characteris-
tics for pain sensitivity and the relevance for clinical
practice warrant further investigation [37]. Future lon-
gitudinal studies are needed that cover biological,
clinical and psychosocial factors to identify partici-
pants at risk for central sensitization and to inform
decision-making and treatment.

In conclusion, the majority of Dutch individuals with
self-reported knee OA described the quality of their
pain in terms of aching, tender and tiring-exhausting.
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They exhibited higher levels of pain sensitivity com-
pared with pain-free individuals, but lower levels than
individuals with chronic back pain. Older age, higher
levels of continuous pain, lower levels of global health,
and exercise uniquely contributed, albeit modestly, to
pain sensitivity. It is noteworthy that symptom dura-
tion was not related to pain sensitivity, suggesting that
only some individuals with knee OA are prone to mani-
festations of central sensitization. Continuous pain,
such as aching and tenderness, in combination with
decreased physical activity might be indicative for a
subgroup of individuals with knee OA at risk for pain
sensitivity and, ultimately, poor treatment outcomes.
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