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Do lifestyle factors influence pain
prognosis? A 1-year follow-up study

Marc-Henri Louis1, Anne Berquin1,2 and Arnaud Steyaert1,3

Abstract
Objective: The aim of this observational longitudinal study was to investigate the impact of lifestyle factors
on the prognosis of patients with pain.
Methods: This study was part of a large prospective longitudinal study conducted in general practice (GP).
Participants completed questionnaires at baseline (T0) and one year later (T1). Outcomes analysed were
the EQ-5D index, presence of pain and the ability to perform a light work for 1 hour without difficulty.
Results: Among 377 individuals with pain at T0, 294 still reported pain at T1. This subgroup had a sig-
nificantly higher BMI, more painful sites, higher pain intensity, more sleep problems, poorer general self-
rated health (GSRH) and higher Örebro Musculoskeletal Pain Screening Questionnaire (ÖMPSQ) score at
T0 than pain-free individuals at T1. There were no differences in age, sex, physical activity and smoking. In
multivariable analyses, the number of painful sites, GSRH, sleep problems, pain duration, pain intensity
and 2 short-form 10-item Örebro musculoskeletal pain questionnaire (SF-ÖMPSQ) items were inde-
pendently associated with at least one outcome 1 year later. Only GSRH was strongly associated with all
outcomes. The accuracy of GSRH at T0 to classify participants according to dichotomous outcomes was
overall moderate (0.7 < AUC <0.8).
Conclusions: Lifestyle factors appear to have little influence on the outcome of patients with pain in GP.
Conversely, poorer GSRH –which probably integrates the subjects’ perception of several factors – could be
considered a negative prognostic factor in patients with pain.
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Introduction
Chronic pain is usually defined as ‘pain that persists or
recurs for longer than three months’.1 This highly
prevalent condition is challenging and generates high
personal, financial and societal costs.2–6

To develop therapeutic management strategies and
prevent chronification, it is essential to know the
prognostic factors of a disease. Regarding pain, most of
the current evidence concerns the role of psychosocial
factors (called ‘yellow flags’) in the evolution of low back
and musculoskeletal pain.7–10 Nevertheless, these fac-
tors do not explain all the observed variability in the
prognosis of pain patients, suggesting that other vari-
ables contribute to prognosis.

For several years, lifestyle factors have been sug-
gested to influence the prognosis of chronic pain.11–13

They include, but are not limited to, obesity, smoking
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and sleep habits, physical activity and (un)healthy
diet. Some authors recommend multimodal treat-
ments targeting these factors.13 However, evidence
on their presumed impact is still low and even
sometimes contradictory. For instance, a recent
systematic review found scarce and contradicting
evidence for the implication of lifestyle factors as risk
factors for pain persistence in patients with acute
spinal pain.14

Therefore, the aim of this 12 month longitudinal
study was to identify, among non-cancer pain patients
in general practice (GP), lifestyle factors predicting
relevant outcomes based on the International Classifi-
cation of Functioning, Disability, and Health (ICF): Body
structures and functions (having pain), Activities
(Function – light work) or Participation (quality of life
[QoL]).

Materials and methods

Procedures

Research involving human subjects complied with all
relevant national regulations, institutional policies and
is in accordance with the tenets of the Helsinki Dec-
laration (as amended in 2013), and has been approved
by the local medical ethics committee of the Université
Catholique de Louvain (2018/19JUI/258). It was part
of a large longitudinal study performed in GP in
French-speaking Belgium. Details of the study proce-
dures have been published elsewhere.10 Briefly, fifth-
year medical students performing their one-month
internship (November 2018, T0) in GP offered to
the 3d patient scheduled every day to take part in the
study. If the patient refused to participate, the 4th
patient was approached, and so on. At T0, patients
filled in informed consent and a set of paper ques-
tionnaires, including an e-mail address if they agreed to
be contacted later. One year later (T1), all patients who
provided their email address were sent a link to a se-
cured online survey (LimeSurvey, LimeSurvey GmbH,
Hamburg, Germany). Up to two reminders were sent if
the patients did not respond within 15 days.

Inclusion and exclusion criteria

All patients scheduled for an appointment with
participating GPs could potentially be included in the
study. Exclusion criteria were age under 18, inability
to answer questionnaires in French, pain caused by
active cancer and absence of a valid e-mail address.
We also excluded people with missing values from the
analyses.

Questionnaires

The questionnaires completed at T0 (Appendix 1 –

initial questionnaires) assessed demographic data,
lifestyle-related variables, and pain-related variables.

Demographic questions included age, gender,
weight, height, professional status (employed, student,
retired, invalidity, unemployed) and postal code.

Lifestyle-related variables were assessed by1 in-
quiring if the patient currently smoked (yes/no),2 asking
about sleep problems (‘During the last month, have you
had any problems falling asleep or sleep problems?’with
possible responses being ‘never, sometimes, often, al-
most every night’)15 and3 the Exercise Vital Sign (EVS,
‘On average, howmany days per week do you engage in
moderate to strenuous exercise (like a brisk walk)?’ ×
‘On average, how many minutes per day do you engage
in exercise at this level?’).16 General health perception
(or general self-rated health, GSRH) was assessed using
the first item of the SF-36 questionnaire (‘In general,
would you say your health is…,’ with categorical re-
sponses including ‘excellent, very good, good, fair,
poor’).17 We used the eighth question from the long
Örebro Musculoskeletal Pain Screening Questionnaire
(ÖMPSQ) to assess work perception (‘Is your work
heavy or monotonous?’ with answers from 0 = not at all
to 10 = extremely).18 Answers < 4 were considered to
indicate light work, between 4 and 6 moderately heavy,
and 7–10 heavy work.

Patients who reported pain at T0 were asked addi-
tional questions to assess whether their pain was the
reason for the consultation, whether it was related to
active cancer (exclusion criteria), where the pain was
located, and howmany body sites were painful. Finally,
they also filled in the French version of the short-form
10-item Örebro musculoskeletal pain questionnaire
(SF-ÖMPSQ).10,19 This version was derived from the
original 25-item ÖMSPQ, a validated tool that assists
clinicians in assessing the risk of persistent pain in
people with musculoskeletal injury (Linton et al. 2003).
It focuses mainly on ‘yellow flags’, which are good
predictors of the risk of chronification in musculo-
skeletal pain and is nearly as accurate as the original
extended version.10,19

At T1, the participants filled in the same question-
naires, along with the EQ-5D-5L questionnaire, a
validated measure of QoL (EQ-5D User Guides – EQ-
5D n.d. https://euroqol.org/publications/userguides,
accessed Jul 8, 2022).

Data analysis

Statistical analyses were conducted using IBM SPSS
Statistics 27. The number of painful sites (NPS) was
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computed from pain localization data and categorized
into 4 items (0, 1, 2, or 3 + pain sites). The EQ-5D
index was computed according to the recent EQ-5D-
5L value set for Belgium.20 Statistical significance was
set at α = 0.05.

We used descriptive statistics to present the partic-
ipants’ demographics, clinical characteristics and EQ-
5D-5L data. Continuous variables were summarized
using medians and interquartile ranges and compared
between groups with a Wilcoxon test. Categorical
variables were summarized using numbers and per-
centages and were compared between groups with a
Pearson’s Chi-squared test.

We examined the following outcomes: EQ-5D in-
dex, presence of pain at T1, and having no difficulty
doing light work for 1 hour (Function – light work) at
T1. This latter was based on the ÖMPSQ item of the
same name and dichotomized as having issues (1 to 9)
vs. no issues (10 on a 10-point scale).

To identify potential prognostic factors, we first
performed univariable binary logistic regressions or
generalized linear models, according to the type of
outcome. We also performed ordinal logistic regression
for each dimension of EQ-5D-5L, available in Sup-
plementary file 1 (‘Supplementary file 1 - Prognostic
factors for each dimension’).

Then, in multivariable analyses, we systematically
adjusted for age, sex and variables with a p-value
<0.20 in the preceding univariable analysis. Results
are reported as standardized regression coefficient
(βStd), unstandardized regression coefficient (β),
95% confidence interval of the unstandardized co-
efficient (95% CI) and p-value. Odd ratios were
computed based on unstandardized β. Professional
status was coded using worker status as the baseline.
Regarding the assumptions for statistical tests,
multicollinearity (VIF > 4) was tested for each
outcome. For binary logistic regression, we tested
the goodness of fit of the model (using the Hosmer
and Lemeshow test). For ordinal logistic regression,
we checked the test of parallel lines. For GLM, we
tested the equality of variances with Levene’s test.
We reported each abnormal test with the results.

Finally, we performed Receiver Operator Char-
acteristic (ROC) curve analyses to assess the ability
of the GSRH item to predict QoL at T1. We di-
chotomized the 5 dimensions of EQ-5D-5L ac-
cording to levels 1–2 (no or slights problems) vs.
levels 3 to 5 (moderate to extreme problems). We
reported the best cut-off value according to the
Youden index (highest value with sensibility +
specificity – 1) and computed the positive predictive
value (PPV) and negative predictive value (NPV) in
our cohort.

Results

Demographic and clinical characteristics at T0

Figure 1 shows the study flowchart.
Among 3882 participants at T0, 543 filled in the

online questionnaire at T1. After excluding participants
suffering from cancer-related pain (n = 8) and cases
with missing data (n = 22), 377 (73%) already reported
pain at T0. Cases with missing values accounted for
3.9% of the whole cohort, and 4.8% of the analysed
sample (participants with pain at T0). For further
details about missing values, see Supplementary File 2
(“Supplementary file 2 - Missing data”).

Descriptive statistics of this cohort are reported in
Table 1. In terms of demographic characteristics, there
were statistically significant differences between the
participant with pain (n = 294, column c) and without
pain at T1 (n = 83, column b) for median BMI. Re-
garding clinical features at T0, the 2 subgroups sig-
nificantly differed in terms of chronic pain, NPS,
GSRH, sleep problems, pain intensity, pain interfer-
ence with sleep and ÖREBRO score.

Quality of Life at T1

EQ-5D-5L proportions are shown in Table 2. Partic-
ipants reporting pain at T1 (column c) reported poorer
QoL in all 5 dimensions of EQ-5D-5L compared to
pain-free participants (column b).

Prognostic factors

Collinearity for each variable was low in all following
analyses (VIF <2).

EQ-5D index – health state. In univariable analysis, age,
BMI, smoking status, NPS, professional status (worker
or unemployed), work heaviness, GSRH, sleep prob-
lems and all ÖREBRO items were associated with EQ-
5D index.

After multivariable analysis, lower NPS (β =
�0.039 [�0.065; �0.013]), better GSRH (β = 0.060
[0.035; 0.085]), shorter pain duration (β = �0.007
[�0.015; �0.001]) higher Expectancy – return to
work (β= 0.011 [0.004; 0.018]) and higher Function
– light work (β = 0.009 [0.001; 0.017]) were inde-
pendently associated with greater QoL at T1. R2 was
0.473 and adjusted R2 was 0.427 (Table 3 and
Figure 2).

Having pain. Using univariable binary logistic regres-
sion, we identified that age, NPS, perceived work
heaviness, GSRH, sleep problems, pain duration, pain
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intensity, Distress – anxiety, Distress – depression,
Expectancy – persistent pain, Expectancy – return to
work and Function – sleep were associated with the
probability of suffering from pain at T1.

Using multivariable binary logistic regression, we
identified that poorer GSRH (OR: 0.58 [0.40–0.84]),
more severe sleep problems (OR: 1.49 [1.05–2.11]),
longer pain duration (OR: 1.21 [1.09–1.34]) and
higher pain intensity (OR: 1.26 [1.09–1.46]) increased
the probability of reporting pain at T1 (Table 4 and
Figure 3).

Function – light work. Using univariable binary logistic
regression, age, BMI, NPS, professional status, EVS,
perceived work heaviness, GSRH, sleep problems, pain
duration and intensity, Distress – anxiety, Distress –

depression, Expectancy – persistent pain, Expectancy –
return to work, Fear-avoidance – work, Function – light
work and function-sleep impacted the probability of not
havingproblemsperforming lightworkduring 1hour atT1.

Using multivariable binary logistic regression,
greater GSRH (OR: 1.69 [1.23–2.31]), shorter pain
duration (OR: 0.85 [0.78–0.93]) and lower pain in-
tensity (OR: 0.83 [0.73–0.94]) independently positively
impacted the probability of not having difficulty to do
light work during 1 hour at T1 (Table 5 and Figure 4).

Individual EQ-5D dimensions. Results for each EQ-5D
dimension are available in supplementary data. Prog-
nostic factors were similar to those observed with the
EQ-5D index, but with some specificities. For example,
BMI was independently associated with poorer mo-
bility, self-care and pain/discomfort. Smoking was as-
sociated with poorer mobility. Except for self-care,
GSRH was strongly associated with each dimension.

Receiver Operator Characteristic analyses

Results for ROC analyses for GSRH are presented in
Table 6. The accuracy of GSRH at T0 to classify
participants according to dichotomous QoL outcomes
at T1 was overall moderate (0.7 < AUC <0.8). The
‘best’ cut-off, defined by the Youden index, was 2.5 for
each outcome.

For instance, the best accuracy was obtained with the
Usual Activities outcome (AUC = 0.817, [0.759–
0.875]). Using a value of 2.5 value as a cut-off (Sen-
sitivity: 77.2%; Specificity: 73.9%), this question would
have predicted participants with better outcomes at T0
with PPV = 93% and NPV = 42%.

Discussion

Demographic and clinical characteristics

Among participants with pain in GP, individuals re-
porting pain one year later had higher BMI, higher
NPS, described more chronic pain, higher pain in-
tensity, higher sleep problems, poorer GSRH and had
higher ÖMPSQ score at T0 than pain-free individuals
at one year.

At one year, they also described poorer QoL than
pain-free individuals. In comparison with the respon-
dents of the EQ-5D-5L value set for Belgium,20 par-
ticipants with pain at T1 reported poorer GSRH (63%
vs. 75% of good to excellent self-rated health), had on
average lower EQ-5D index (0.74 vs. 0.84), and lower
EQ-5D VAS (69.0 vs. 77.6). Only 6.6% of the par-
ticipants with pain reported no problems in the 5 di-
mensions (vs. 34.6%). These results were expected,
given that chronic pain negatively impacts QoL.2

Predictive factors

We identified several factors predicting QoL: NPS,
GSRH, Distress – depression, Expectancy – persistent
pain and Function – light work independently influ-
enced EQ-5D index at T1. Regarding having pain at
T1, only GSRH, sleep problems, pain duration and
pain intensity were independently associated with this
outcome. Finally, four factors influenced the

Figure 1. Flowchart of the study.
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probability of having no difficulties performing light
work for 1 h: smoking, GSRH, pain duration and pain
intensity.

In our cohort, we did not find a strong association
between the different outcomes and individual lifestyle
factors, such as physical activities, overweight, sleep
problems and smoking. In the literature, the influence
of these factors on pain is not clarified. A recently
published systematic review investigating the role of

lifestyle risk and protective factors for the development
of chronic spinal pain in longitudinal studies found
conflicting evidence for several factors such as BMI,
smoking, and physical activity.14 Another systematic
review synthesized evidence of risk factors for new
episodes of back pain in emerging adults.21 The authors
reported conflicting evidence for lifestyle factors.
Eventually, another systematic review found no asso-
ciation between these factors and non-specific neck

Table 1. Demographical and clinical characteristics at T0 of patients with and without pain at T1.

Whole cohort
(a)

Pain-free (T1)
(b)

Pain (T1)
(c) p-value

Number of participants 377 83 (22%) 294 (78%)
Women (%) 245 (65%) 54 (65%) 191 (65%) N.S.
Median age (years) 51 50 52 N.S. (p =

0.068)Interquartile range 43–60 38–60 45–61
Median BMI 26 25 26 0.016
Interquartile range 23–30 22–29 23–30
Current smoker yes (%) 70 (19%) 14 (17%) 56 (19%) N.S.
Median EVS (min/week) 120 120 100 N.S. (p =

0.069)Interquartile range 30–210 60–240 30–210
Chronic pain (>3 months) (%) 271 (72%) 41 (49%) 230 (78%) <0.001
Number of painful sites (% participants) 1 166 (44%) 54 (65%) 112 (38%) <0.001

2 105 (28%) 17 (20.5%) 88 (30%)
3+ 106 (28%) 12 (14.5%) 94 (32%)

Pain intensity and interference measured
by ÖMPSQ individual items

Pain intensity 6 4 6 0.003
(0–10) 4–7 3–7 4–7
Ability to perform light
work

8 9 8 N.S.

(0: Impossible, 10: No
problem)

5–10 6–10 5–10

Pain interference with
sleep

7 8 7 0.043

(0: Impossible, 10: No
problem)

4–10 5–10 4–9

Sleep problems (% participants) Almost every night 78 (21%) 10 (12%) 68 (23%) <0.001
Often 112 (30%) 14 (17%) 98 (33%)
Sometimes 140 (37%) 38 (46%) 102 (35%)
Never 47 (12%) 21 (25%) 26 (9%)

General self-rated health (GSRH) (%
participants)

Poor 32 (8.5%) 1 (1%) 31 (11%) <0.001
Fair 90 (24%) 9 (11%) 81 (28%)
Good 161 (43%) 34 (41%) 127 (43%)
Very good 85 (22.5%) 34 (41%) 51 (17%)
Excellent 9 (2%) 5 (6%) 4 (1%)

Professional status (% participants) Working 235 (62%) 56 (68%) 179 (61%) N.S. (p =
0.088)Pensioner 83 (22%) 16 (19%) 67 (23%)

Unemployed 44 (12%) 5 (6%) 39 (13%)
Student 15 (4%) 6 (7%) 9 (3%)

Work heaviness (% participants, among
workers)

Light 106 (45%) 34 (60%) 77 (43%) N.S. (p =
0.068)Moderate 51 (22%) 10 (17.5%) 42 (23%)

Heavy 76 (33%) 12 (22.5%) 61 (34%)
Median score short ÖMPSQ 47 39 50 <0.001
Interquartile range 38–56 31–47 40–58

BMI: body mass index; EVS: exercise vital sign; N.S.: not significant; ÖMPSQ: Örebro Musculoskeletal Pain Screening Questionnaire.
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pain in young adults.22 Conversely, in a Norwegian
longitudinal cohort including adolescents (n = 1824),
participants with persistent musculoskeletal pain at
baseline and reporting >4 adverse lifestyle behaviours
described more persistent musculoskeletal pain at 11-
year follow-up than those with only 0 or 1 adverse
lifestyle behaviour (OR: 2.23).23 Nevertheless, each
individual factor was not associated with a worse out-
come (with the exception of smoking), whereas none
were associated with future persistent pain in adoles-
cents without pain at baseline. Over a 2-year period,
adherence to an ‘optimal lifestyle’ (3 to 4 components
[OR: 0.44 and 0.69, respectively], including physical
activity, smoking, alcohol use and consumption of fruits
and vegetables) was shown to reduce the incidence of
back pain in a cohort of active employees (n = 6848).24

Again, individual components of optimal lifestyle were
not associated with the incidence of back pain. In the
same way, reporting several healthy lifestyle behaviours
(3 or 4 in comparison with 0 or 1) was associated with
lower incidence of neck pain in women (RR: 0.52).25

The incidence of low back pain and neck pain in men
did not differ between the 2 groups. We could therefore
hypothesize that lifestyle factors only slightly influence
the pain prognosis, but the accumulation of several
healthy habits could affect the outcomes.

Among the identified prognostic factors, only GSRH
was strongly associated with all outcomes. As explained
by DeSalvo et al. this single item probably ‘serves as a
proxy for the array of important covariates known to predict
health and resource needs’. It ‘may also function as a dy-
namic evaluation reflecting judgments about trajectory of
health, rather than just the current level of health’.26 In a
prospective cohort study that followed up 21,732 vet-
erans for one year, GSRH at baseline predicted im-
portant outcomes (mortality, hospitalization) as well as
SF-36 and Seattle index of comorbidity (SIC).27 It has
been associated with lifestyle factors such as overweight
and obesity, dietary habits and physical activity.28–30 In
prospective studies, poorer GSRH predicted higher
type 2 diabetes incidence,31 and mortality.26,32 In
cross-sectional studies, it has been associated with a

Table 2. EQ-5D-5L proportions at T1, reported by dimension and levels.

Whole cohort (a) Pain-free (T1) (b) Pain (T1) (c) p-value

Number of participants 377 83 (22%) 294 (78%)
Mobility (% participants) 1: No problems 227 (60%) 70 (84.5%) 157 (53.5%) <0.001

2: Slight problems 79 (21%) 10 (12%) 69 (23.5%)
3: Moderate problems 50 (13%) 2 (2.5%) 48 (16%)
4: Severe problems 18 (5%) 1 (1%) 17 (6%)
5: Extreme problems 3 (1%) 0 (0%) 3 (1%)

Self-care (% participants) 1: No problems 328 (87%) 82 (99%) 246 (84%) 0.011
2: Slight problems 31 (8%) 1 (1%) 30 (10%)
3: Moderate problems 9 (2.5%) 0 (0%) 9 (3%)
4: Severe problems 7 (2%) 0 (0%) 7 (2%)
5: Extreme problems 2 (0.5%) 0 (0%) 2 (1%)

Usual activities (% participants) 1: No problems 217 (58%) 68 (82%) 150 (51%) <0.001
2: Slight problems 90 (24%) 12 (14.5%) 78 (26.5%)
3: Moderate problems 42 (11%) 3 (3.5%) 39 (13%)
4: Severe problems 27 (7%) 0 (0%) 27 (9%)
5: Extreme problems 0 (0%) 0 (0%) 1 (0.5%)

Pain/Discomfort (% participants) 1: No problems 42 (11%) 34 (41%) 8 (3%) <0.001
2: Slight problems 151 (40%) 43 (52%) 108 (37%)
3: Moderate problems 114 (30%) 6 (7%) 108 (37%)
4: Severe problems 60 (16%) 0 (0%) 60 (20%)
5: Extreme problems 10 (3%) 0 (0%) 10 (3%)

Anxiety/Depression (% participants) 1: No problems 133 (35%) 47 (57%) 86 (29%) <0.001
2: Slight problems 137 (36%) 29 (35%) 108 (37%)
3: Moderate problems 83 (22%) 4 (5%) 79 (27%)
4: Severe problems 18 (5%) 2 (2%) 16 (5%)
5: Extreme problems 6 (2%) 1 (1%) 5 (2%)

Median EQ-index 0.82 0.93 0.79 <0.001
Interquartile range 0.68–0.89 0.87–1.0 0.53–0.87
Median EQ-VAS 75 80 70 <0.001
Interquartile range 60–80 75–90 60–80
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Figure 2. Prognostic factors EQ-5D index at T1.

Table 3. Prognostic factors for EQ-index.

Characteristics at T0

Univariable
analysis Multivariable analysis

β p-value βStd β 95% IC p-value

Age �0.002 0.024
Sex
BMI �0.005 0.035
Not smoking 0.068 0.033
EVS
Number of pain sites (NPS) �0.101 <0.001 �0.136 �0.039 �0.065; �0.013 0.003
Professional status (in comparison with
worker)

Sickness 0.118
Invalids
beneficiary

�0.540 0.016

Work heaviness (among workers) �0.011 0.003
GSRH 0.129 <0.001 0.235 0.060 0.035; 0.085 <0.001
Sleep problems �0.062 <0.001
Pain duration �0.018 <0.001 �0.096 �0.007 �0.015; �0.001 0.046
Pain intensity �0.034 <0.001
Distress – anxiety �0.024 <0.001
Distress – depression �0.027 <0.001 0.058
Expectancy – persistent pain �0.029 <0.001
Expectancy – return to work 0.029 <0.001 0.174 0.011 0.004; 0.018 0.003
Fear-avoidance – activities �0.023 <0.001
Fear-avoidance – work �0.010 0.003
Function – light work 0.026 <0.001 0.108 0.009 0.001; 0.017 0.026
Function – sleep 0.020 <0.001

βStd: standardized regression coefficient; β: unstandardized regression coefficient, 95IC: confidence interval 95% of unstandardized re-
gression coefficient.
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higher level of inflammatory markers (erythrocyte
sedimentation rate, C-reactive protein and interleukin-
6),33,34 sleep problems,35 anxiety – depressive

disorders30 and pain.30,36,37 In a Finnish cross-
sectional cohort study (n = 4542), the prevalence of
chronic pain was independently associated with self-

Table 4. Prognostic factors for having pain at T1 (yes/no).

Characteristics at T0

Univariable analysis Multivariable analysis

β p-value βStd β 95% IC p-value

Age 0.021 0.018
Sex
BMI
Smoking
EVS
NPS 0.698 <0.001
Professional status
Work heaviness (among workers) 0.110 0.023
GSRH -0.889 <0.001 -1.244 -0.549 -0.919; -0.180 0.004
Sleep problems 0.630 <0.001 0.912 0.397 0.049; 0.745 0.025
Pain duration 0.205 <0.001 1.489 0.187 0.085; 0.379 <0.001
Pain intensity 0.222 <0.001 1.304 0.231 0.083; 0.289 0.002
Distress – anxiety 0.142 0.001
Distress – depression 0.169 <0.001
Expectancy – persistent pain 0.217 <0.001
Expectancy – return to work -0.156 <0.001
Fear-avoidance – activities 0.098
Fear-avoidance – work
Function – light work
Function – sleep -0.108 0.011

βStd: standardized regression coefficient; β: unstandardized regression coefficient, 95% IC: confidence interval 95% of unstandardized
regression coefficient.

Figure 3. Prognostic factors Having pain at T1.
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rated health status. For example, those describing poor
GSRH had more daily chronic pain (OR: 11.82) than
other participants.37 Among a Swedish elderly cohort

(n = 1360), the pain was independently associated with
poorer GSRH (OR: 3.8). Physical activity (OR: 1.5)
also impacted the health perception in the multivariable

Table 5. Prognostic factors for having issue performing light work during 1 hour at T1 (yes/no).

Characteristics at T0

Univariable analysis Multivariable analysis

β p-value βStd β 95% IC p-value

Age �0.016 0.033
Sex
BMI �0.046 0.018
Smoking
EVS 0.138
NPS �0.439 <0.001
Professional status
Work heaviness (among workers) �0.412 0.005 0.066
GSRH 0.891 <0.001 0.985 0.524 0.210; 0.837 0.001
Sleep problems �0.482 <0.001
Pain duration �0.163 <0.001 1.064 �0.161 �0.252; �0.069 <0.001
Pain intensity �0.264 <0.001 0.895 �0.191 �0.317; �0.065 0.003
Distress – anxiety �0.104 0.005
Distress – depression �0.136 0.001
Expectancy – persistent pain �0.165 <0.001
Expectancy – return to work 0.138 <0.001
Fear-avoidance – activities 0.052
Fear-avoidance – work �0.121 <0.001
Function – light work 0.130 <0.001
Function – sleep 0.138 <0.001

βStd: standardized regression coefficient; β: unstandardized regression coefficient, 95% IC: confidence interval 95% of unstandardized
regression coefficient.

Figure 4. Prognostic factors Function – light work at T1.
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model but the result was at the limit of being not sig-
nificant.30 To the best of our knowledge, only one
longitudinal study investigated the link between mor-
tality and poorer self-rated health.32 The England
Longitudinal Study of Ageing (n = 6324) followed
adults aged 50 years or older. Poorer self-rated health
was found to mediate the relationship between trou-
bling pain and mortality.

Compared to our previous analyses of this cohort,10

the accuracy of the GSRH in predicting outcomes in
participants with pain was broadly similar to that of the
SF-ÖMPSQ. The AUC for EuroQol 5 dimensions
were between 0.699 and 0.817 in the present study vs.
0.583 and 0.781 for SF-ÖMPSQ in our former anal-
ysis. To predict presence/absence of pain at T1, AUC
for GSRH was 0.700 vs. 0.674 (acute-subacute pain)
and 0.732 (chronic pain). Two reviews evaluated the
performances of the STarT Back Screening Tool and
the ÖMPSQ to discriminate pain outcomes in back
pain.38,39 These questionnaires do not appear to per-
form better than the GSRH assessment in our study
(AUC between 0.55 and 0.80).

Strengths and weaknesses

This work has several strengths. Few longitudinal
studies have focused on primary care and even fewer on
lifestyle factors yet general practitioners have to manage
acute and chronic pain on a daily basis,37 while the vast
majority of pain patients will never be seen by secondary
or tertiary care.40 Our results are probably closer to ‘real
life’ because we recruited patients directly through their
GP, without restrictions in terms of conditions or
reasons of consultation. In addition, there were little
missing data in our analysed cohort.

Some limitations should also be noted. First, par-
ticipants filled in the first questionnaires (T0) with
different interviewers. This may have increased vari-
ability between participants’ responses. Second, the

‘having pain’ outcome at T1 could have been more
accurate. It did not indicate whether the participants
still had the same pain 1 year later. Third, the EVS and
smoking variables could be considered inaccurate. The
former was misunderstood by some participants (in-
dicating ‘30 days per week’ as the exercise frequency,
for example), whereas the latter was dichotomous and
did not capture the quantity or the duration. Fourth,
our cohort at T1 was not as large as expected. Many
participants at T0 chose not to reply to our invitation
one year later. In addition, only people with an email
address were invited to this second part, which could
constitute a selection bias. Our sample (n = 535) was,
for instance, younger (1.8 years on average) than the
original cohort but was similar in terms of sex, body
mass index, smoking, EVS and presence of pain at T0.

Clinical implications

Given the accuracy of the GSRH in predicting QoL and
pain, this single item could be used as a screening
question, where poor answers would be considered as
indicating an increased risk of pain persistence.

In addition, our results suggest that lifestyle factors
only slightly influence the prognosis of patients in pain.
While the benefits of lifestyle interventions are well
established in many conditions, including chronic
pain,41–44 these interventions should perhaps not be the
core of pain secondary preventions strategies. Stratified
approaches targeting psychosocial factors have dem-
onstrated their interest.45,46

Conclusion and perspectives

The influence of lifestyle factors (physical activity,
BMI, sleep problems, and smoking habits) on the
prognosis of pain patients in pain in primary care was
smaller than expected. More longitudinal studies are
needed to clarify their role.

Table 6. General Self-Rated Health: ROC analyses.

Better outcomes at T1 AUC 95% IC Cut-off
Se
(%)

Sp
(%)

PPV
(%)

NPV
(%)

Mobility 0.754 0.689; 0.819 2,5 76.1 69.0 91 40
Self-care 0.741 0.620; 0.863 2,5 69.4 66.7 98 10
Usual activities 0.817 0.759; 0.875 2,5 77.2 73.9 93 42
Pain/Discomfort 0.699 0,647; 0,751 2,5 82.4 44.8 61 71
Anxiety/Depression 0.704 0.646; 0.763 2,5 77.0 56.1 82 49
Having no pain 0.700 0.638; 0.762 2,5 88 38.1 29 92
Having no difficulties performing a light work during 1 hour 0.706 0.653; 0.758 2,5 82.4 48.9 59 76

AUC: area under the curve, Se: sensibility, Sp: specificity, PPV: positive predictive value, NPV: negative predictive value, ROC: receiver
operator characteristic.
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Conversely, GSRH might be an interesting predic-
tive factor in this setting. Subjects evaluating their
global health probably integrate several objective and
subjective variables such as existing diseases, lifestyle,
representations and beliefs about health and pain,
emotions or occupational factors. Therefore, in a
clinical setting, patients reporting low GSRH should be
assessed in detail to identify individual risk factors that
could be the target of specific (multimodal)
interventions.
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22. Jahre H, Grotle M, Smedbråten K, et al. Risk factors for
non-specific neck pain in young adults. A systematic
review. BMC Musculoskelet Disord 2020; 21(1): 366.

23. Smedbråten K, Grotle M, Jahre H, et al. Lifestyle be-
haviour in adolescence and musculoskeletal pain 11
years later: the trøndelag health study. Eur J Pain Lond
Engl 2022; 26(9): 1910–1922.

24. Pronk NP, Lowry M, Kottke TE, et al. The association
between optimal lifestyle adherence and short-term in-
cidence of chronic conditions among employees. Popul
Health Manag 2010; 13(6): 289–295.

25. Skillgate E, Pico-Espinosa OJ, Hallqvist J, et al. Healthy
lifestyle behavior and risk of long duration troublesome
neck pain or low back pain among men and women:
results from the Stockholm public health cohort. Clin
Epidemiol 2017; 9: 491–500.

26. DeSalvo KB, Bloser N, Reynolds K, et al. Mortality
prediction with a single general self-rated health ques-
tion. A meta-analysis. J Gen Intern Med 2006; 21(3):
267–275.

27. DeSalvo KB, Fan VS, McDonell MB, et al. Predicting
mortality and healthcare utilization with a single ques-
tion. Health Serv Res 2005; 40(4): 1234–1246.

28. Cullinan J and Gillespie P. Does overweight and obesity
impact on self-rated health? Evidence using instrumental
variables ordered probit models. Health Econ 2016;
25(10): 1341–1348.

29. Zarini GG, Vaccaro JA, Canossa Terris MA, et al.
Lifestyle behaviors and self-rated health: the living for
health program. J Environ Public Health 2014; 2014:
315042–315049.

30. Simonsson B and Molarius A. Self-rated health and
associated factors among the oldest-old: results from a
cross-sectional study in Sweden. Arch Public Health Arch
Belg Sante Publique 2020; 78: 6.

31. Noh JW, Chang Y, Park M, et al. Self-rated health and
the risk of incident type 2 diabetes mellitus: a cohort
study. Sci Rep 2019; 9(1): 3697.

32. Smith D, Wilkie R, Croft P, et al. Pain and mortality:
mechanisms for a relationship. Pain 2018; 159(6):
1112–1118.

33. Warnoff C, Lekander M, Hemmingsson T, et al. Is poor
self-rated health associated with low-grade inflammation
in 43 110 late adolescent men of the general population?
A cross-sectional study. BMJ Open 2016; 6(4): e009440.

34. Christian LM,Glaser R, Porter K, et al. Poorer self-rated
health is associated with elevated inflammatory markers
among older adults. Psychoneuroendocrinology 2011;
36(10): 1495–1504.

35. Mildestvedt T, Herikstad VV, Undheim I, et al. Factors
associated with self-rated health in primary care. Scand J
Prim Health Care 2018; 36(3): 317–322.

36. Karjalainen M, Tiihonen M, Kautiainen H, et al. Pain
and self-rated health in older people with and without
type 2 diabetes. Eur Geriatr Med 2018; 9(1): 127–131.
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Appendix
Abbreviations

AUC Area under the ROC curve
GP general practice

GSRH general self-rated health
ICF International Classification of

Functioning, Disability, and Health
NPS number of painful sites
NPV negative predictive value
OR odds ratio
PPV positive predictive value
ROC Receiver operator characteristic

SF-ÖMPSQ short-form 10-item Örebro
Musculoskeletal Pain Questionnaire

T1 at 1 year following the inclusion.
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