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Abstract: Chronic pain (CP) and cognitive impairment are common in older adults. CP was found to

be associated with cognitive impairment in many cross-sectional studies. However, their cross-sec-

tional design precluded inference on temporality. Accordingly, we aimed to prospectively assess the

association between cognitive functioning and the occurrence of CP in older community dwellers.

Analyses were based on data of the first (FU1) and the second follow-up (FU2) of CoLaus|PsyCoLaus,

a prospective cohort study conducted in the general population of Lausanne (Switzerland) including

the participants aged 65 and over. Neuropsychological functioning including memory, language,

attention and executive function was measured at FU1. CP was assessed at FU1 and FU2 by self-rating

questionnaire. The association between cognitive scores and subsequent CP was determined using

multiple logistic regressions. Among the 337 participants without CP at FU1, 107 (31.8%) developed

CP at FU2. A significant association was observed between higher Stroop color-time and interference

index at FU1 and a higher risk of CP at FU2 (OR = 1.02; P = .03 and OR = 1.49; P = .03, respectively). Our

results suggest that patients with inhibitory deficit may be at higher risk of developing CP in the pres-

ence of painful events. A cognitive assessment could be recommended to identify frail patients in

these situations.
Perspective: This study suggests that presence of inhibitory deficits is associated with a higher risk

of developing subsequent CP in older adults. In the presence of painful events, a cognitive assess-

ment should be recommended to identify frail patients and to manage them carefully.
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C
hronic pain (CP) affects more than 30% of people
aged 65 and older, and its prevalence increases
with increasing age.10 Pain in older adults is often

more persistent than in younger ones.18 Regarding the
cognitive domains associated with aging, the most
important changes are the decrease in processing speed,
working memory and executive functions.34,27 In addi-
tion, pain-related impairments in several cognitive
domains including learning and memory, attention and
executive function, processing speed, and psychomotor
ability have been reported in various cross-sectional
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Figure 1. The selecting procedure of the study sample. Colaus
PsyColaus study (N = 337).
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observational studies.2,26,7,39 However, the cross-sec-
tional design of these studies precludes inference on
the direction of the relationship between CP and cogni-
tive functioning.
Only three longitudinal community studies assessed

the association between CP and cognitive decline in
older adults. One of them demonstrated that CP is asso-
ciated with a 10% increase in memory decline after a
10-year follow-up.41 Similarly, a second study docu-
mented a larger decline in memory and executive func-
tioning 38 after a 2.75 year follow-up and a third study
showed a link between CP and higher decline in process-
ing speed performance after a 15-year follow-up.33 Con-
versely, there is only 1 study that assessed the
prospective association between executive function and
memory and the occurrence of CP.5 This study, which
included patients with breast cancer or knee arthro-
plasty surgery, found poorer cognitive performance in
mental flexibility and visual memory to be associated
with a higher risk of developing CP after a 6 to 12
months follow-up. To our knowledge, no previous study
has prospectively assessed the association between cog-
nitive functioning and the occurrence of CP in older
people from the community. Hence, our goal was to
determine the prospective association between cogni-
tive functioning including memory, language, attention
and executive function and the occurrence of CP after a
5-year follow-up, taking into account potential con-
founders including socio-demographic characteristics,
lifetime major depressive disorder, psychotropic and
analgesic drug intake and comorbid physical diseases.
Methods

Participants
The present data stem from CoLaus|PsyCoLaus, a pop-

ulation-based prospective cohort study designed to
investigate cardiovascular risk factors and mental disor-
ders in the community as well as their associations. The
methodological features of this study have been previ-
ously described in detail.20,31 CoLaus|PsyCoLaus initially
included a random sample of 6,734 people (age range:
35−75 years) selected from the residents of the city of
Lausanne (Switzerland) between 2003 and 2007. The
distribution of age groups, sex, and geographic distribu-
tions in CoLaus|PsyCoLaus participants at baseline were
similar to the source population.20 Participants were re-
assessed approximately 5 (Follow-up 1, FU1) and 10 years
(Follow-up 2, FU2) after the first investigation at base-
line.16,17 The present analyses are based on data from
the first and second follow-ups. FU1 was carried out
between 2009 and 2013, and FU2 between 2013 and
2017. The mean duration of the interval between FU1
and FU2 was 5.27 years (s.d. 0.58 years, range 2.39
−7.03). At FU1 and FU2 a neuropsychological assessment
was performed in participants aged 65 and over. Among
the 1216 participants of the physical exam of FU1 who
were at least 65-year-old, 1130 (92.9%) also completed
the pain questionnaire (Fig 1). Among them, 580
already reported CP and were excluded from the
present analyses. Within the remainders (n = 550), 514
(93.4%) also accepted the cognitive assessment. Among
them, 337 (61.3%) also completed the pain question-
naire at FU2 and constituted the cohort for the present
analyses. Among the at least 65-year-old participants of
FU1 who were exempt of CP (n = 550), those who could
be included in the present analyses were younger than
those who could not be included (69.4 vs 72.2 years, z =
�4.44, P < .001), were more likely to be among the
higher educational level categories (x3 = 33.0, P < .001),
used less frequently anxiolytics/hypnotics at FU1 (4.1%
vs 11.7%; x = 11.39, P < .001), and scored higher on the
Mini-Mental State Examination (MMSE) scale (29.42 §
1.18 vs 28.97 § 1.10; z = 3.13, P = .002).
Measurements

Pain Assessment

Information of pain was collected at FU1 and FU2
using the STOPNEP questionnaire, a detailed pain inven-
tory designed and validated for epidemiological studies
comprising 11 questions.9,10 The first 2 questions aimed
at identifying the presence of daily CP for at least 3
months. The subsequent questions only applied to par-
ticipants who responded positively to these two ques-
tions. Participants were required to locate their pain
from a list of body parts and, if they mentioned several
locations, to report the location of the most
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troublesome pain. The remaining seven questions
related to the duration, intensity and characteristics of
the most troublesome pain. Participants rated the dura-
tion of pain in four categories: less than 6 months,
between 6 and 12 months, between 1 and 3 years, or
more than 3 years. They then specified whether the
pain varied in intensity during the day and reported the
highest, lowest, and average intensity of pain during
the past 24 hours, on three numerical rating scales
(0 = no pain, 10 =worst pain imaginable) from the Brief
Pain Inventory (BPI).12 The mean BPI score corresponded
to the mean of the three above scores. The BPI was vali-
dated in older adults.21 CP was defined according to the
International Association for Study of Pain (IASP),37 as
persistent or recurrent pain lasting longer than 3
month. In addition, as recommended by Bouhassira
et al9,10 we required the daily occurrence of pain during
this period.
Neuropsychological Assessment

The neuropsychological assessment performed in par-
ticipants aged 65 years and older at FU1 and FU2
included an overall cognitive assessment using the
MMSE with a total score ranging from 0 to 30.
Verbal episodic memory was assessed using the 16-

item free and cued recall test (FCSRT). The FCSRT
includes a learning list of 16 written words presented
with a semantic cue to control for memory encoding.
Subjects were asked to retrieve the words spontane-
ously, then with the help of the semantic cue during
three trials and, finally, free and cued delayed recall is
examined after 30 minutes. The FCSRT scores included
three free (FR) and total (free + cued) recalls (TR),
delayed free recall (DFR), and delayed total recall
(delayed free recall + delayed total recall) (DTR).25,40

The Letter and Category fluency test,11 consisting of
generating the highest possible number of words
belonging to animal category and words beginning by
P in 2 minutes, explores executive function, semantic
memory and language, further assessed with an 40-item
object naming test (DO 40).15

The Stroop Color-Word Test (Victoria version)36

assessed executive function and selective attention. Par-
ticipants were required to name colored dots (Dot test),
then words printed in the same color as the dots (Word
test), and finally color words printed in noncorrespond-
ing colors (Word-Color test). Each task contained 24
items and challenged participants to deal with an inter-
ference effect. The measurements used in the analyzes
were: Dot test reading time (’dot time’), Word test read-
ing time (’word time’), Word-Color test reading time
(’color time’) and the Stroop interference index, calcu-
lated with the following ratio: Time to name Word-
Color test/time to read Dot test.
Covariates

During the physical follow-up evaluations informa-
tion was collected on socio-demographic characteristics
including sex, race and education as well as on
medication, including analgesic, and psychotropic (anti-
depressants, anxiolytics/hypnotics, antiepileptics) drug
use. Education was categorized into 4-levels: compul-
sory school, apprenticeship, high school/college and uni-
versity degrees.
The body mass index (BMI) and metabolic diseases

including hypertension and diabetes, which are known
to be associated with both CP and cognitive
impairment, were assessed using anthropomorphic and
biochemical measures. Hypertension was defined by sys-
tolic blood pressure ≥140 and/or diastolic blood pres-
sure ≥90 mm Hg and/or treatment and diabetes by
fasting Glucose≥7 mmol/L and/or treatment.
Diagnostic information on mental disorders including

lifetime major depressive disorder (MDD) and adult anx-
iety disorders (panic disorder, generalized anxiety disor-
ders, agoraphobia, social phobia) according to DSM-IV-
TR1 was elicited at each psychiatric evaluation using the
French version of the semi-structured Diagnostic Inter-
view for Genetic Studies (DIGS).30 Interviews were con-
ducted by trained psychologists.
Statistical Analysis
Inter-group comparisons of categorical were per-

formed using chi-square, inter-group comparisons of
continuous variables were performed using, Student t-
tests or Mann-Whitney tests.
In order to assess the associations between cognitive

performance scores at FU1 and CP status at FU2, logistic
regression models were applied with adjustment for
age, sex, education level, hypertension, diabetes, BMI,
history of lifetime MDD, psychotropic as well as analge-
sic drug use at FU1. These models were only applied for
cognitive scores that previously revealed a significant
association with CP status at FU2 in univariate analyses.
Given the risk of collinearity across scores separate mod-
els for each score were applied.
The results of all the tests were considered significant

at Pvalue < .05. Statistical analyses were performed with
SPSS version 21 (SPSS Software, Chicago, USA).
Informed Consent and Ethical
Consideration
All participants signed a written informed consent

after having received a detailed description of the goal
and funding of the study. The study protocol was
reviewed and approved by an ethics committee (Institu-
tional Ethics’ Committee of the University of Lausanne).
All procedures are in accordance with the declaration of
Helsinki.
Results

Sample Description
Among the 337 people who could be included in the

present analyses, 107 participants (31.8%) developed CP
between FU1 and FU2. Table 1 summarizes the locations
of CP at FU2 for participants who developed CP. The



Table 1. Pain Location at 5-Year Follow-Up
Among Participants With Chronic Pain at
Follow-up 2.

PAIN LOCATION N (%)

Face 0 (0)

Neck 8 (7.25)

Shoulder 24 (22.4)

Chest 5 (4.7)

Back 50 (46.7)

Arms (except joints) 5 (4.7)

Elbow 4 (3.7)

Wrist or hands 34 (31.8)

Hip or groin 31 (30)

Buttock or tigh 15 (14.0)

Knee 36 (33.6)

Legs (except joints) 17 (15.9)

Ankle or feet 43 (40.2)

Other 9 (8.4)

Pain locations >25% of the participants, considered as frequent are indicated in
bold.
N = 107.
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most frequent localizations concerned back, hands, feet
and joints including wrists, hips, ankles, groins and
knees. Among participants with chronic pain at FU2, the
distribution of pain duration is shown in Fig 2. The
mean pain intensity score during the 24 last hours was
3.29 (SD 1.43; maximum 7.0). Divided into four catego-
ries according to pain severity, one participant of the
cohort (1.1%) reported severe pain, 16 participants
(18.2%) reported moderate pain, 70 participants
(79.5%) reported mild pain, and one participant (1.1%)
did not report any pain. A total of 19 participants had
missing data for pain intensity.
The characteristics of the participants according to

their CP status at FU2 are displayed in Table 2. The two
groups did only differ by use of psychotropic drugs at
FU1 as well as use of analgesic and psychotropic drugs
at FU2.
Associations Between Cognitive
Performance at FU1 and CP at FU2
Table 3 reveals the results of the cognitive tests per-

formed at baseline according to the chronic pain status
Figure 2. Distribution of pain duration at FU2 (N = 89).
at FU2. Among all cognitive tests, only the Stroop test
showed significant differences between the 2 groups.
Indeed, participants who subsequently developed CP at
FU2 had a weaker performance in the subtests ‘color
time’ and ‘interference index’ at FU1 (Table 3).

To assess the association between the 2 Stroop test
subscores and CP status at FU2 with adjustment for soci-
odemographic variables, education, metabolic charac-
teristics and drug use, two separate logistic regression
models were applied (Table 4). These analyses con-
firmed significant associations between the perfor-
mance in the 2 Stroop subscores and the risk of CP at
FU2. Among the potential confounders only psychotro-
pic drug use was significantly associated with the risk of
CP.
Discussion
To our knowledge, our study is the first to prospec-

tively assess the association between cognitive function-
ing and the risk of CP among older community dwellers.
After adjustment for multiple potential confounders,
we only found prospective associations between cogni-
tive functioning and CP according to 1 cognitive test,
that is, the Stroop test. Indeed, inhibitory deficits and
selective attention according to 2 subscores of this test
predicted an increased risk of CP after a 5-year FU in a
cohort of older adults from the community who were
initially free of CP. Among those who developed CP,
one half presented back pain and most of them had any
joints pain. These findings suggest that most CP were
attributable to osteoarthritis, which is in accordance
with previous reports.22 The majority experienced pain
for at least 1 year and almost 80% reported pain inten-
sity in the mild range. As expected, pain intensity in this
cohort recruited from the community was lower than in
studies of treated patients. The restriction of observed
prospective associations between cognition and emerg-
ing CP to cognitive inhibition, as assessed by the color
time and interference index of the Stroop test, may be
related to the high cognitive functioning of our cohort.
Indeed, specific tests of domains of cognitive function-
ing including the color time and interference index of
the Stroop may be more sensitive in measuring minor
deficits than tests assessing overall cognitive functions
such as the MMSE. Moreover, the Stroop is the only test
we used that does not have a ceiling effect, which also
may partly explain why we found differences only with
this test.

Although the association between cognitive
impairment and CP has been well established in cross-
sectional research, only few prospective studies have
addressed the question of the direction of this associa-
tion. Among these prospective studies only one already
assessed the association between cognitive performance
at baseline and the subsequent development of CP.5

However, this study used a clinical cohort of patients
with breast cancer or knee arthroplasty surgery and
relied on other cognitive tests (Trail Making test B to
assess mental flexibility, Rey-Osterreich Complex figure



Table 2. Sample Description at FU1 According to CP Status at FU2 (N = 337).

CHRONIC PAIN AT 5-YEAR FOLLOW-UP

ALL (N = 337) YES (N = 107) NO (N = 213) TEST STATISTIC P

Sex x = 2.09 .15

Men, n (%) 158 (46.9) 44 (41.1) 114 (49.6)

Women, n (%) 179 (53.1) 63 (58.9) 116 (50.4)

Race x = .56 .42

Caucasian, n (%) 325 (96.4) 102 (95.3) 223 (97.0)

Non-caucasian, n (%) 12 (3.6) 7 (3.0)

Age at FU1, mean (s.d.) 69.14 (5.60) 70.50 (3.96) 70.51 (4.26) t = .03* .98

Educational level, n (%) x = 1.46 .69

Compulsory school, n (%) 30 (8.9) 11 (10.3) 19 (8.3)

Apprenticeship, n (%) 147 (43.6) 50 (46.7) 97 (42.2)

High school/college, n (%) 80 (23.7) 22 (20.6) 58 (25.2)

University, n (%) 80 (23.7) 24 (22.4) 56 (24.3)

Hypertension x = .004 .95

No, n (%) 130 (38.6) 41 (38.3) 89 (38.7)

Yes, n (%) 207 (61.4) 66 (61.7) 141 (61.3)

Diabetes x = 1.24 .26

No, n (%) 284 (84.5) 87 (81.3) 197 (86.0)

Yes, n (%) 52 (15.5) 20 (18.7) 32 (14.0)

Current adult anxiety disordersx at FU1, n (%) x 2.73 .10

No, n (%) 326 (96.7) 101 (94.4) 225 (97.8)

Yes, n (%) 11 (3.3) 6 (5.6) 5 (2.2)

Lifetime major depressive disorders at FU1, n (%) x = .49 .78

No 220 (65.3) 67 (62.6) 153 (66.5)

Remitted 108 (32.0) 37 (34.6) 71 (30.9)

Current 9 (2.7) 3 (2.8) 6 (2.6)

Analgesic drug intake at FU1 Fz = .59 .38

No, n (%) 323 (98.8) 105 (98.1) 228 (99.1)

Yes, n (%) 4 (1.2) 2 (1.9) 2 (0.9)

Psychotropic drug intake at FU1 x = 5.81 .016

No, n (%) 303 (89.9) 90 (84.1) 213 (92.6)

Yes, n (%) 34 (10.1) 17 (15.9) 17 (7.4)

Analgesics intake at FU2, n (%) x = 12.5 <.001
No, n (%) 322 (95.6) 96 (89.7) 226 (98.3)

Yes, n (%) 15 (4.4) 11 (10.3) 4 (1.7)

Psychotropic drug intake at FU2, n(%) x = 4.45 .035

No, n (%) 301 (89.3) 90 (84.1) 211 (91.7)

Yes, n (%) 36 (10.7 17 (15.9) 19 (8.3)

BMI, mean (s.d.) 26.11 (4.23) 26.45 (4.32) 25.95 (4.19) Z = �.75y .45

*Student t test.
yMann-Whitney z.
zFisher test.
xAgoraphobia, panic disorder, generalize anxiety disorder, social phobia.
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to assess visual cognitive performance) than ours. More-
over, in their study CP was mostly due to surgery, and
the duration of follow-up between cognitive assess-
ment and CP measurement was shorter (6−12 months).
Despite these methodological differences, the 2 studies
concur in demonstrating prospective links between
decreased cognitive performance and the risk of CP.
However, in contrast to the study on surgical patients
we did not find an association between low memory
scores and the development of CP. The discrepant find-
ings could be due to a stronger association of cognitive
functioning with CP that emerged within 6−12 month
after surgery as compared CP occurring in the context of
osteoarthritis and other chronic diseases within a 5-year
period. Alternatively, this discrepancy could merely be
attributable to the use of different measures for
memory between the two studies. Indeed, Attal et al
evaluated immediate recall of a complex figure (the Rey
figure), involving visuospatial capacities and short-term
visual memory, whereas in the present study, we
assessed long-term verbal memory. Moreover, the FCSRT
test applied in our study uses category cues to prompt
recall of items not retrieved by free recall. For the recall
of the Rey figure, participants had to found their own
strategies for recall of the different elements of the
figure. The elaboration of strategies is under the control
of executive function. In addition, in our study the
development of CP was unrelated to language scores on
DO 40 and verbal fluency tests, which assess both lan-
guage and mental flexibility. Although the observed
absence of a link between language and CP in our study
is in line with previous research, the prospective study



Table 3. Neuropsychological Tests Scores at FU1 According to CP Status at FU2 (N = 337).

CHRONIC PAIN AT 5-YEAR FOLLOW-UP

ALL (N = 337) YES (N = 107) NO (N = 213) TEST STATISTIC P

MMSE 29.42 (1.18) 29.49 (1.20) 29.39 (1.16) t = �.74* .46

DO 40 39.80 (0.59) 39.87 (0.39) 39.76 (0.66) U = �1.31y .19

FCSRT

Sum of free recall 35.22 (4.86) 35.88 (4.51) 34.90 (4.99) U = �1.85y .07

Sum of total recall 46.51 (2.44) 46.88 (1.85) 46.33 (2.66) U = �.81y 0.42

Delayed free recall 12.06 (2.52) 12.35 (2.41) 11.93 (2.57) t = �1.39* .17

Delayed total recall 15.73 (0.69) 15.75 (0.77) 15.73 (0.66) t = �.29* .78

Category Fluency 30.73 (8.03) 30.15 (7.35) 31.00 (8.34) t = .89* .37

Letter Fluency 21.57 (7.76) 21.41 (7.34) 21.64 (7.96 ) t = .25* .80

Stroop test

Dot time 16.44 (5.38) 16.94 (6.52) 16.20 (4.74) t = �1.16* .25

Word time 20.27 (5.61) 20.40 (5.18) 20.21 (5.80) t =�.27* .78

Color time 32.39 (12.05) 34.73 (13.86) 31.30 (10.96) t = �2.41* .017

Interference index 2.05 (0.65) 2.16 (0.75) 1.98 (0.60) t = �2.22* .027

MMSE, Mini mental state examination; DO 40, Denomination of Object 40 items; FCSRT, Free and cued selective reminding test.
Significant variables are indicated in bold.
*Student t test.
yMann-Whitney z.

Table 4. Risk of CP at FU2 by Stroop Test Perfor-
mance at FU1 According to Logistic Regression
(N = 337).

OR (95% CI) P

Model for Stroop Color time

Stroop (Color time) 1.02 (1.00 ; 1.04) .03

Age 0.99 (0.93;1.05) .81

Sex (women) 1.40 (0.88.2.46) .14

Educational level

Compulsory school -

Apprenticeship 0.86 (0.33 ; 2.28) .83

High school/college 1.14 (0.61 ; 2.13) .62

University 0.68 (0.32 ; 1.44) .31

Lifetime MDD

No -

Remitted 0.91 (0.51 ; 1.62) .71

Current 0.60 (0.12 ; 3.14) .55

Anxiety disorder 2.81 (0.73 ; 10.72) .13

Analgesic use 2.68 (0.33 ; 21.73) .36

Psychotropic use 3.11 (1.34 ; 7.18) .008

Intercept 0.34 .62

Model for Stroop Interference index

Stroop (Interference index) 1.49 (1.03 ; 2.15) .03

Age 1.00 (0.95 ; 1.06) 1.00

Gender (women) 1.43 (0.86 ; 2.39) .18

Educational level

Compulsory school 1.0 (ref)

Apprenticeship 0.91 (0.35; 2.35) .91

High school/college 1.17 (0.63 ; 2.18) .56

University 0.66 (0.31 : 1.40) .27

Lifetime MDD

No -

Remitted 0.93 (0.52 ; 1.67) .82

Current 0.51 (0.10 ; 2.69) .43

Anxiety disorder 2.70 (0.71 ; 9.94) .15

Analgesic use 2.75 (0.33 ; 22.63) .35

Psychotropic use 3.40 (1.47 ; 7.83) .004

Intercept 0.15 .38

Significant variables are indicated in bold.
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on surgical patients as well as cross-sectional studies
documented an association between reduced mental
flexibility and CP. Again, these discrepant findings may
be explained by the use of different measures to assess
mental flexibility across studies.

Several studies have also provided evidence for an
inverse prospective association between CP at baseline
and subsequent cognitive decrease,41,38 which suggests
a reciprocal link between CP and cognition.

Our findings are also consistent with those of two
experimental studies exploring the link between differ-
ent executive domains and experimentally induced pain
in healthy people. The first study including response
generation (verbal fluencies), mental flexibility (TMT B),
working memory (digit span backward) and inhibition
(Stroop)29 revealed that better cognitive performance
according uniquely to the Stroop test was associated
with lower pain sensitivity. In a second study, the neuro-
psychological assessment encompassed different facets
of executive functions, inhibition (Stroop, Stop-signal,
and Left-right), updating (Keep-track, Letter-memory,
and Spatial n-back), and set-shifting (Plus-minus, Num-
ber-letter, and Local-global). This second study also
showed a unique association between better Stroop
performance and lower pain sensitivity.8 Furthermore,
several observational studies documented associations
between Stroop test scores and CP. Coppitiers et al
found lower Stroop test scores in patients with chronic
whiplash associated disorder and fibromyalgia than in
healthy controls.13 Decreased Stroop performance was
related to deficient central pain modulation in both
fibromyalgia patients and healthy controls.13 Similarly,
Marouf et al showed that a decrease of cerebrospinal
processes involved in the regulation of pain perception
in a sample of healthy older people was significantly
associated with a decrease in the efficacy of cognitive
inhibition processes according to Stroop test. These
results suggested a generalized age-related reduction in
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inhibitory processes affecting both executive functions
and cerebrospinal processes involved in the regulation
of pain-related responses induced by competing noci-
ceptive threats.24

Our results are also in line with brain imaging data,
suggesting an overlap of structures involved in pain
modulation and cognitive functioning. In particular,
frontal brain structures play an important role in pain
modulation.3,2,6,28 Decreased prefrontal cortex cortical
thickness and weaker executive performance were
reported in patients with a complex regional pain syn-
drome compared to healthy controls.22

Hence, our results suggest that patients with inhibi-
tory deficits in the context of neurocognitive disorders
are at a higher risk of developing CP in the presence of
painful events such as surgical interventions. A cognitive
assessment could identify patients with cognitive weak-
ness in these situations and contribute to a better man-
agement of acute pain in these populations in order
to prevent the development of CP. The relationship
between the integrity of cognitive functions and the
ability to cope with pain was also highlighted in differ-
ent studies in healthy controls and patients with chronic
pain.35,23

The most important limitation of the present study
is the relatively small number of participants who
could be included in the analyses, which is a concern
regarding both the generalizability of our results and
potential selection bias. However, our observation of
one half of participants presenting CP at baseline is
in line with data of previous studies that determined
age-specific CP prevalence using similar definition of
CP.10,32,42 Among participants with CP the proportion
of 10% of daily users of analgesic drugs at FU2 is less
than half of that of population-based studies sug-
gesting that 25 to 30 % of older adults with CP took
pain medications.14,19 However, this low proportion
of analgesic drug use is largely explained by the
need of excluding approximately half of the partici-
pants, who already reported CP at FU1 and were also
frequently users of analgesics. Furthermore, psycho-
tropic drugs use was higher in participants with CP at
both FU1 and FU2; in addition, anxiety disorders at
FU1 were higher in the group reporting CP at FU2
(results close to significance). These results were in
line with previous studies reporting that anxiety and
mood disorders predicted subsequent CP.4

Our comparison of participants who could be
included in the present analyses with those who could
not revealed that included participants were younger
and scored higher on the Mini-Mental State Examina-
tion (MMSE) scale. Although our analyses adjusted for
these variables, selection bias cannot be precluded.
Moreover, given that adjustment for analgesic and psy-
chotropic use were based on binary (yes vs no) rather
than quantitative variables, residual confounding may
have persisted. Furthermore, a maximum of four partici-
pants with analgesics at FU1 and four participants with
analgesics and no CP FU2 could have been erroneously
classified in the “no CP” group because their pain was
successfully suppressed by analgesic drugs. However,
these potential misclassifications would only have very
marginally affected our results.
Another limitation is the delay of approximately one

year between the physical and psychiatric evaluation at
FU1. Hence, it is possible that we have missed to exclude
some participants from the present analyses who have
developed CP in the interval between the physical and
psychiatric evaluation.
Further studies with longer follow-up and repetitive

cognitive evaluations are warranted to clarify the role
of the evolution of cognitive functioning on the occur-
rence of CP and to further explore the specificity and
nature of the link between the subtype of executive
deficit and the type of CP. These studies should test
whether the association between cognitive inhibition
and CP can be replicated using neuropsychological tests
other than the Stroop test and whether these associa-
tion differ in function of the etiology and characteristics
of CP (ie, nociceptive, neuropathic or nociplastic pain).
Finally, longitudinal neuroimaging studies could try to
identify areas of the frontal cortex associated with the
onset of CP among those that are linked to executive
functions (dlPCF) and control of pain (dlPFC and perige-
nual anterior cingulate cortex).
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