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Objectives: To evaluate the clinical and structural impact of smoking on knee and hip osteoarthritis at baseline and after 3 years.

Methods

: Observational data on the progressive effects of smoking at baseline and after 3 years were collected from The Knee and Hip Osteoarthritis Long-Term Assessment cohort comprising a French population of patients aged 40-75 years with symptomatic lower limb osteoarthritis. Clinical (the Western Ontario and McMaster Universities Arthritis Index and Harris scores) and structural (radiography for osteophyte detection and joint-space narrowing assessment) were conducted. The tobacco usage categories were 'never smoker', 'former smoker', and 'current smoker'. Results: Of the 873 subjects included, 215 (25%) were former smokers and 119 (14%) were current smokers. Multivariate analyses revealed that former and current smokers had fewer knee osteophytes in the medial compartment at baseline (odds ratio [OR]=0.64 [0.41-0.99] and 0.63 [0.36-1.11], respectively), lower osteophyte development in the lateral condyle after 3 years (OR=011 [0.03-0.45] and 0.15 [0.03-0.97]), and lower osteophyte development in the lateral tibial plateau after 3 years (OR=0.22 [0.06-0.75] and 0.68 [0.14-3.35]). Higher tobacco consumption and longer duration of consumption were significantly associated with fewer knee osteophytes at baseline and lower osteophyte development at 3 years.

Conclusion:

Although cigarette smoking did not influence knee function, pain, or the need for replacement surgery, current and former smokers developed fewer osteophytes. This relationship may be linked to the quantity and duration of consumption. Our results provide further insight into the smoking-related pathophysiology of osteoarthritis.

Introduction

Several studies have investigated the role of tobacco smoking in osteoarthritis (OA), initially reporting smoking as a protective factor against OA development or progression and the need for replacement surgery [START_REF] Felson | Risk factors for incident radiographic knee osteoarthritis in the elderly: the Framingham Study[END_REF][START_REF] Cooper | Individual risk factors for hip osteoarthritis: obesity, hip injury, and physical activity[END_REF][START_REF] Mnatzaganian | Smoking and primary total hip or knee replacement due to osteoarthritis in 54,288 elderly men and women[END_REF][START_REF] Racunica | A positive association of smoking and articular knee joint cartilage in healthy people[END_REF][START_REF] Leung | Cigarette smoking and risk of total knee replacement for severe osteoarthritis among Chinese in Singapore--the Singapore Chinese health study[END_REF]. Its apparent 'protective' effect could be attributed in part to the fact that smokers are generally leaner than non-smokers; high body mass index (BMI) is a major risk factor for OA [START_REF] Albanes | Associations between smoking and body weight in the US population: analysis of NHANES II[END_REF]. However, this viewpoint remains controversial [START_REF] Hart | Cigarette smoking and risk of osteoarthritis in women in the general population: the Chingford study[END_REF][START_REF] Wilder | Smoking and osteoarthritis: is there an association? The Clearwater Osteoarthritis Study[END_REF][START_REF] Nicholls | Change in body mass index during middle age affects risk of total knee arthoplasty due to osteoarthritis: a 19-year prospective study of 1003 women[END_REF][START_REF] Nishimura | Risk factors for the incidence and progression of radiographic osteoarthritis of the knee among Japanese[END_REF]. Other studies have found that smokers experience greater pain and show increased cartilage loss on magnetic resonance imaging (MRI) of the knee [START_REF] Ding | Smoking interacts with family history with regard to change in knee cartilage volume and cartilage defect development[END_REF][START_REF] Amin | Cigarette smoking and the risk for cartilage loss and knee pain in men with knee osteoarthritis[END_REF][START_REF] Davies-Tuck | Smoking is associated with increased cartilage loss and persistence of bone marrow lesions over 2 years in community-based individuals[END_REF].

Various meta-analyses examining the association between tobacco consumption and OA have been conducted in recent years. Some have raised the possibility of methodological biases resulting from previous studies, suggesting that this protective effect is false [START_REF] Hui | Does smoking protect against osteoarthritis? Meta-analysis of observational studies[END_REF][START_REF] Pearce | Does smoking reduce the progression of osteoarthritis? Meta-analysis of observational studies[END_REF], while others concluded that smoking confers modest protection against OA development in the knee or hip based on available data [START_REF] Felson | smoking and osteoarthritis: a review of the evidence and its implications[END_REF]. A more recent meta-analysis revealed an inverse association between smoking and the development of knee OA [START_REF] Kong | Association between smoking and risk of knee osteoarthritis: a systematic review and meta-analysis[END_REF].

Many studies, including these meta-analyses, used the Kellgren-Lawrence (KL) score to assess the structural progression of OA. However, the KL score has certain limitations, particularly the lack of linearity [START_REF] Guermazi | Imaging in osteoarthritis[END_REF] and an unbalanced manner of accounting for osteophytes and joint-space narrowing (JSN), dependent upon individual interpretations. JSN is an indirect measure of cartilage condition, and it is the only disease progression endpoint accepted by regulatory agencies such as the United States Food and Drug Administration and the European Medicines Agency for clinical diagnosis and trials.

This study focused on the association between smoking and OA based on these two structural parameters. We investigated the association between tobacco consumption and pain, function, and structural progression in individuals with knee and/or hip OA. Our analysis was based on initial (baseline) data and data obtained at the 3-year follow-up from a cohort of patients with symptomatic knee and hip OA that was considered to be representative of the general population.

Methods

Population study

The subjects of this study were participants in the ongoing French KHOALA cohort study, which has now been in progress for over 10 years. The cohort is a diverse, national, population-representative cohort of 878 male and female patients aged 40-75 years with symptomatic femorotibial knee and hip OA [START_REF] Guillemin | The KHOALA cohort of knee and hip osteoarthritis in France[END_REF]. All cases met the American College of Rheumatology criteria for knee or hip OA with a KL score of stage 2 or higher based on the findings of standard radiography of at least one symptomatic joint (hip or knee).

This study used data collected at baseline and 3 years later from each patient's medical consultations. Recorded data included data on smoking status; social demographics such as age, sex, weight, height, education level, and occupation; clinical parameters including pain rated on a visual analogue scale, walking distance in meters, physical activity level, comorbidities, functionality, and health-related quality of life; and radiography findings.

All subjects provided written informed consent. The study was approved by the regional ethics board (Le Comité de Protection des Personnes Est-III) and registered at www.ClinicalTrials.gov (registration number NCT00481338).

Cigarette smoking status

During their medical consultations at baseline and at the 3-year follow-up, participants were asked about their previous and current smoking habits, including duration of consumption and number of cigarettes smoked per day. Tobacco intake was calculated as pack years, with one pack year equalling 20 cigarettes per day in 1 year. Subjects were categorised as 'never smokers', 'former smokers', or 'current smokers' (classified as consuming at least one cigarette or the equivalent amount of tobacco per day).

Measurement of self-reported knee function and hip function

At baseline and the 3-year follow-up, all study participants completed questionnaires for function assessment. Patient-reported Western Ontario and McMaster Universities Arthritis Index (WOMAC) knee function scores were used to evaluate knee function and changes in function over time in every subject. The WOMAC questionnaire contains 17 questions related to activities of daily living: going up and down the stairs, standing, standing up, bending, walking, getting into and out of a car, getting out of the bed/bathtub, shopping, putting on and removing socks, lying down, sitting, getting on and off the toilet, and performing light and heavy chores. Each question is rated based on the difficulty experienced in performing the task over the previous 7 days, with 0 representing no difficulty and 4 indicating extreme difficulty.

Thus, the total score ranged from 0-68, with 68 representing the worst status [START_REF] Bellamy | Validation study of WOMAC: a health status instrument for measuring clinically important patient relevant outcomes to anti rheumatic drug therapy in patients with osteoarthritis of the hip or knee[END_REF].

The patient-reported Harris score was used to evaluate hip function and changes in function over time. The elements covered included pain, function, absence of deformity, and range of motion. The pain element measured pain severity, the effect of pain on activities, and the need for pain medication. Scores ranged from 0-100%, with 0% representing the worst pain/condition and 100% representing the optimal condition [START_REF] Harris | Traumatic arthritis of the hip after dislocation and acetabular fractures: treatment by mold arthroplasty. An end-result study using a new method of result evaluation[END_REF].

Radiographic measurements

At baseline, radiography of both knees was performed in the weight-bearing extended anteroposterior and semi-flexed posteroanterior (Schuss) views; radiography of both hips was performed in the weight-bearing anteroposterior and oblique or false profile (Lequesne) views. Radiography images were evaluated at a single centre by one expert with no information on any individual's clinical status or questionnaire results. We excluded x-ray images of poor quality, involving poor positioning, or missing one side. Patients showing JSN of both compartments at baseline were also excluded. X-rays were read based on a previously published methodology [START_REF] Roux | Femoro-tibial knee osteoarthritis: One or two X-rays? Results from a population-based study[END_REF], using definitions adapted from the Atlas by Altman et al. [START_REF] Altman | Atlas of individual radiographic features in osteoarthritis[END_REF][START_REF] Altman | Atlas of individual radiographic features in osteoarthritis, revised[END_REF].

Each joint was evaluated, and only the most severely impaired joint was selected for the study.

JSN was scored using a five-point system: 0 representing no JSN (0-10%), 1 representing moderate JSN (<34%), 2 representing medium JSN (34-66%), 3 representing major JSN (>66%), and 4 representing full JSN (100%). The following four regions were used for knee assessment: medial condyle (MC), lateral condyle (LC), medial tibial plateau (MTP), and lateral tibial plateau (LTP). A single global score was used for hip assessment. Osteophyte presence was scored as follows: 0, absent (not present); 1, doubtful (possibly present); 2, present; and 3, important (significant presence).

Statistical analysis

Results were presented as mean ± standard deviation (SD) for quantitative variables and as relative frequencies for categorical variables. Baseline data were compared between groups using the χ² test or Fisher's exact test for categorical variables and the Kruskal-Wallis test for continuous variables. All tests were two-sided, with a 5% significance level. Statistical analyses were performed using SAS Enterprise Guide 5.1 (SAS Institute, Inc., Cary, NC, USA).

Smoking status (never, current, or former smoker) was determined based on tobacco exposure. For osteophyte analyses, we considered tobacco exposure in terms of pack years (0, 0-10, or >10). 'No exposure' was the reference for all analyses.

Univariate and multivariate linear regressions were used to analyse the associations between tobacco exposure and baseline functional scores, using Harris scores for dysfunction and WOMAC sub-scores for pain, function, and stiffness. Model 1 included adjustments for age, sex, and BMI. Model 2 was a complete model with further adjustments for diabetes, cardiovascular disease (including HTA, heart failure, coronary diseases, stroke, and lower limb arteriopathies), occupation, marital status, and retirement status. Univariate and multivariate multinomial logistic regressions with the same adjustments were used to analyse the association between tobacco exposure and structural scores based on the presence of osteophytes and JSN scores for the hip and knee (the poorest of the four available structural scores for the knee. These scores were analysed as binary variables: without/doubtful and present/important for osteophyte scoring and without/moderate and medium/major/full for JSN scoring.

We also analysed how baseline tobacco exposure was associated with the changes in functional and structural scores between baseline and the 3-year followup point. Functional score evolution, defined as the difference between the score at baseline and at 3 years, was studied using linear regression as described above.

Structural score evolution was considered as a binary variable, with evolution defined as any change in category between baseline and at 3 years, and was studied using logistic regression. Adjustment was performed as described above, except that Model 2 was also adjusted for tobacco exposure status at the 3-year follow-up. With regard to structural evolution, patients implanted with a hip or knee prosthesis were considered to have worsened scores.

Role of the funding source

This work was supported by a grant from the Délégation à la Recherche Clinique et à l'Innovation of University Hospital of Nice.

Results

Characteristics of the study population

Of the 878 participants in the KHOALA cohort, five were excluded from our study due to missing data on tobacco exposure. 1).

Clinical aspects

The association between smoking status and WOMAC scores at baseline was not significant after adjustment for potential confounding factors (WOMAC pain, p=0.4;

WOMAC function, p=0.4; WOMAC stiffness, p=0.7), despite a significant association in univariate analysis. Smoking status was not associated with Harris functional scores in our population (p=0.2).

Baseline smoking status was not associated with the evolution of WOMAC scores from baseline to the 3-year follow-up in univariate or multivariate analyses.

Similarly, baseline smoking status was not associated with the evolution of hip function scores (Table 2).

Structural aspects

Univariate analyses revealed a trend of an association between smoking status and osteophyte presence at the MC, with smokers showing a lower risk. The odds ratio (OR) was 0.63 (0.38-1.06) for current smokers and 0.65 (0.43-0.97) for former smokers (Table 3). Following adjustment, this apparent 'protective effect' at the MC remained but was not significant, with an OR of 0.63 (0.36-1.11) for current smokers and 0.64 (0.41-0.99) for former smokers in Model 2 (Table 3). This association was also observed when considering tobacco consumption in pack years, with a protective OR of 0.58 (0.38-0.90) in subjects with tobacco consumption of >10 pack years compared with that in non-smokers (Table 4). In both multivariate analyses, tobacco consumption of >10 pack years showed a significant protective effect, with an OR of 0.56 (0.35-0.90) in Model 2 (Table 4). Tobacco consumption was not associated with osteophyte presence at the hip (data not shown) or other knee locations or with JSN scores (Tables 3 and4).

Smoking showed a significant protective effect on osteophyte development at the LC. The adjusted OR for Model 2 was 0.15 (0.03-0.97) for current smokers and 0.11 (0.03-0.45) for former smokers. The same was true for osteophyte development at the LTP; the adjusted OR in Model 2 was 0.68 (0.14-3.35) for current smokers and 0.22 (0.06-0.75) for former smokers (Table 5). Differences at the MC and MTP were not statistically significant but also demonstrated a trend toward a general protective effect from current or former smoking (Table 5). Smoking status was not significantly associated with JSN at the knee or hip or with osteophyte development at the hip (data not shown).

The protective effect of smoking on the development of osteophytes between baseline and the 3-year follow-up was significantly associated with increased tobacco consumption, both in terms of osteophyte development at the LC (p=0.003) and LTP (p=0.04) (Figure 1, Table 5). For subjects with tobacco consumption of less than and more than 10 pack years, the ORs were 0.18 (0.04-0.79) and 0.07 (0.02-0.33), respectively, for the LC and 0.33 (0.09-1.18) and 0.20 (0.05-0.72), respectively, for the LTP (Model 2) (table 5).

Discussion

Our study showed that previous or current smoking was associated with reduced presence of osteophytes in the knees at baseline and a lower rate of osteophyte progression at the 3-year follow-up. However, 3 years of smoking did not influence other parameters of symptomatic knee or hip OA with regard to pain, function, or structural changes based on JSN scores.

We classified subjects as never, former, or current smokers rather than using the dichotomous classification of 'ever or never', mainly due to the long lifespan of chondrocytes, which could be impacted by past smoking [START_REF] Goldring | Chondrocyte Differentiation, and Articular Cartilage Metabolism in Health and Osteoarthritis[END_REF].

Previous studies have explored the impact of smoking on knee and hip OA with conflicting conclusions. Various meta-analyses have concluded that smoking is not correlated with OA incidence or progression [START_REF] Hui | Does smoking protect against osteoarthritis? Meta-analysis of observational studies[END_REF][START_REF] Pearce | Does smoking reduce the progression of osteoarthritis? Meta-analysis of observational studies[END_REF], highlighting methodological biases which may explain any apparent protective effect. However, a more recent meta-analysis focusing on knee OA found an inverse association between cigarette smoking and the risk of knee OA [START_REF] Kong | Association between smoking and risk of knee osteoarthritis: a systematic review and meta-analysis[END_REF].

Our results revealed a protective effect of smoking on osteophyte development at the knee but not at the hip. The extent of influence of tobacco consumption may differ according to a user's locality [START_REF] Albanes | Associations between smoking and body weight in the US population: analysis of NHANES II[END_REF], physical factors, or genetics [START_REF] Ding | Smoking interacts with family history with regard to change in knee cartilage volume and cartilage defect development[END_REF]. At baseline, smokers presented with fewer knee osteophytes than expected, mainly at the medial level where stress distribution is higher during walking [START_REF] Kinney | Update on grand challenge competition to predict in vivo knee loads[END_REF] and where OA develops more readily in individuals with a genu varum deformity. A previous study also reported differences in the effects of tobacco consumption on certain knee compartments [START_REF] Davies-Tuck | Smoking is associated with increased cartilage loss and persistence of bone marrow lesions over 2 years in community-based individuals[END_REF].

We found that osteophyte progression over time at the medial level did not differ between the groups. It is likely that the protective effect of tobacco consumption was offset by the deleterious effect of pressure. Lower pressure effects at the lateral level may explain the more apparent protective effect of tobacco consumption in these compartments. Moreover, the relatively short study period (3 years) may have been insufficient for detecting significant differences at the MC level. An analysis of patients without osteophytes at baseline may be interesting. The proportion of men is higher among smokers. Diffuse idiopathic skeletal hyperostosis (DISH) has been found to be more prevalent in older men, and as enthesophytes can be easily confused with osteophytes, the potential for confusion exists, although Zincarelli et al. showed no relation between DISH and smoking. [START_REF] Zincarelli | Diffuse idiopathic skeletal hyperostosis prevalence in subjects with severe atherosclerotic cardiovascular diseases[END_REF] We found that tobacco effects appeared to be related to smoking intensity and duration. Smoking exposure exceeding 10 pack years was associated with a 93% and 80% reduction in osteophyte formation at the LC level and LTP level, respectively. A dose-response relationship of smoking exposure associated with effects on cartilage in OA has been reported [START_REF] Davies-Tuck | Smoking is associated with increased cartilage loss and persistence of bone marrow lesions over 2 years in community-based individuals[END_REF]. Protective associations between tobacco consumption and OA have mainly been observed in studies of radiologicallydefined OA [START_REF] Felson | smoking and osteoarthritis: a review of the evidence and its implications[END_REF], possibly linked to the osteophyte burden in K-L grades 1 and 2.

Osteophyte formation and JSN are the two key structural changes involved in OA development, and therefore, we chose to study the main structural elements of OA rather than basing our research on OA classified by the K-L score. We believe that this was especially relevant given that JSN is an indirect measure of cartilage condition and is the only recognised disease progression endpoint accepted for use in OA-related clinical trials by regulatory agencies.

Smoking may produce different results depending on the variation in cartilage or subchondral bone condition, both of which are key factors in OA. It is difficult to study cartilage in detail without performing MRI; JSN alone remains an effective indirect indicator of OA [START_REF] Cicuttini | Comparison of tibial volume radiologic grade of the tibiofemoral joint[END_REF]. MRI studies on cartilage have not produced consistent results, with some showing increased cartilage volume in smokers, while others reporting that smoking may have deleterious effects on cartilage volume and cause the development of cartilage defects [START_REF] Racunica | A positive association of smoking and articular knee joint cartilage in healthy people[END_REF][START_REF] Ding | Smoking interacts with family history with regard to change in knee cartilage volume and cartilage defect development[END_REF][START_REF] Amin | Cigarette smoking and the risk for cartilage loss and knee pain in men with knee osteoarthritis[END_REF][START_REF] Davies-Tuck | Smoking is associated with increased cartilage loss and persistence of bone marrow lesions over 2 years in community-based individuals[END_REF]. Our study did not reveal any effect of smoking on JSN progression.

Cigarette smoking is generally considered detrimental to the subchondral bone and to impair bone healing [START_REF] Hollinger | Impact of nicotine on bone[END_REF]. Nicotine down-regulates osteoblast function [START_REF] Pocock | Effects of tabacco use on axial and appendicular bone mineral density[END_REF] and increases carbon monoxide levels in arterial blood, contributing to tissue hypoxia [START_REF] Mcdonough | Smoking-induced elevations in blood carboxhaemoglobin levels. Effects on maximal oxygen uptake[END_REF] which induces osteoclast activity and bone resorption [START_REF] Arnett | Hypoxia is a major stimulator of osteoclast formation and bone resorption[END_REF]. This results in suboptimal bone health [START_REF] Kanis | Smoking and fracture risk: a meta-analysis[END_REF] and impaired formation of new bone [START_REF] Schmitz | Effect of smoking on tibial shaft fracture healing[END_REF].

The family members of transforming growth factor β (TGF-β) seem to play an important role in the formation of osteophytes through the recruitment and differentiation of mesenchymal stem cells (MSCs) in the early stages. In mice models of OA, the overexpression of TGF-β inducible, chondrocyte-specific, bone morphogenetic protein-2 (BMP-2) did not induce structural alterations in articular cartilage in either healthy or osteoarthritic murine joints but caused extensive osteophyte formation [START_REF] Davidson | Expression of transforming growth factor-β (TGF-β) and the TGF-β signalling molecule Smad2P in spontaneous and instability-induced osteoarthritis: role in cartilage degradation, chondrogenesis and osteophyte formation[END_REF]. In other animal OA models, intra-articular injection or adenoviral overexpression of TGF-β induced extensive osteophyte formation, synovial inflammation, and hyperplasia [START_REF] Van Beuningen | Differential effects of local application of BMP-2 or TGF-beta 1 on both articular cartilage composition and osteophyte formation[END_REF][START_REF] Bakker | Overexpression of active TGFbeta-1 in the murine knee joint: evidence for synovial-layer-dependent chondro-osteophyte formation[END_REF], while the inhibition of TGF-β signalling resulted in reduced osteophyte formation [START_REF] Scharstuhl | Reduction of osteophyte formation and synovial thickening by adenoviral overexpression of transforming growth factor β/bone morphogenetic protein inhibitors during experimental osteoarthritis[END_REF]. Interestingly, TGF-β signalling in MSCs is disrupted by cigarette smoke extract, which impairs the migration, proliferation, and differentiation of MSCs and ultimately affects endochondral ossification [START_REF] Aspera-Werz | Cigarette Smoke Induces the Risk of Metabolic Bone Diseases: Transforming Growth Factor Beta Signaling Impairment via Dysfunctional Primary Cilia Affects Migration, Proliferation, and Differentiation of Human Mesenchymal Stem Cells[END_REF].

Another interesting player possibly involved in osteophyte formation is the Wnt signalling pathway, which plays a crucial role in development and homeostasis of a variety of tissues and is also involved in bone formation and OA [START_REF] Loeser | Osteoarthritis year in review 2013: biology[END_REF]. Synovitis activates the synthesis of alarmin S100A8/A9, found in the serum and synovial fluid of OA patients [START_REF] Van Lent | Active involvement of alarmins S100A8 and S100A9 in the regulation of synovial activation and joint destruction during mouse and human osteoarthritis[END_REF]. In turn, alarmin S100A8/A9 activates canonical Wnt signalling and intensifies osteophyte formation [START_REF] Schelbergen | Alarmins S100A8/S100A9 aggravate osteophyte formation in experimental osteoarthritis and predict osteophyte progression in early human symptomatic osteoarthritis[END_REF]. Tobacco may initially act at the synovial level by stimulating nicotinic acetylcholine receptors (α7-nAChRs), which may alleviate inflammation [START_REF] Van Maanen | Role of the cholinergic nervous system in rheumatoid arthritis: aggravation of arthritis in nicotinic acetylcholine receptor α7 subunit gene knockout mice[END_REF]. Its secondary action is to influence the Wnt pathway by decreasing alarmin synthesis. α7-nAChRs have been demonstrated to affect the Wnt pathway at the periodontal level through DKK1 regulation [START_REF] Zhou | Nicotine deteriorates the osteogenic differentiation of periodontal ligament stem cells through α7 nicotinic acetylcholine receptor regulating Wnt pathway[END_REF]. The Wnt pathway may also be involved in OA development due to its involvement in the process of remodelling of subchondral bone at the level at which osteophytes appear.

Our study had several limitations, particularly the short follow-up period of 3 years. The study lacked MRI data; however, this may not be a limitation, as MRI does not appear to be superior to radiography for studying osteophytes. One potential limitation was that we did not account for a possible varus deformity; however, this may not have influenced our results, as a varus deformity is more frequently associated with medial knee OA. Another limitation was that we did not consider the potential effects of treatments for cardiovascular risk factors (statins, antidiabetic drugs) on the structural changes in OA. We did not aim to identify a link between smoking and patella-femoral OA, which is as painful as femorotibial OA and is associated with disabling osteophytosis. Future research should focus on overcoming these limitations. The strength of the study is the presence of current and former smokers in the cohort, representing the general population, which reinforces the value of our results.

In summary, our study on a large representative cohort of patients with knee and hip OA showed that current and former smokers developed fewer osteophytes at the knee, but not at the hip, than non-smokers. Tobacco smoking might affect the knee differently according to joint structure and OA phenotypes. These findings encourage further investigation on the effects of nicotinic receptors on different joint components. + CI refers to the confidence interval.
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The reference group is 'never smoker'. 

Figure 1 .

 1 Figure 1. Osteophyte scores at baseline and after 3 years of follow-up

Table 1 )

 1 . BMI was significantly lower (p=0.009) in current and former smokers (28.3±5.7 and 29.1±5.8 respectively) than in non-smokers (29.8±6.1) (Table

	Thus, our study included 873 subjects,
	comprising 266 (30.5%) men and 607 (69.5%) women. Our cohort included 215
	(24.6%) former smokers, 119 (13.6%) current smokers, and 539 (61.7%) non-
	smokers (Table 1). Men represented 45.4% of smokers, 50.7% of former smokers,
	and 19% of non-smokers. Mean tobacco consumption was 21 (±16) pack years

among current smokers and 16 (±15) pack years among former smokers. Mean smoking duration was 29 (±13) years in smokers and 19 (±12) years in former smokers (

Table 1 : Baseline characteristics of study participants Former smokers Current smokers Never smokers p value

 1 

	N=215	N=119	N=539

*SD refers to standard deviation

Table 2 : Relationship between smoking status and functional evolution between baseline and the 3-year follow-up

 2 *Adjusted for age (years), sex, BMI (kg/m 2 ), diabetes, cardiovascular disease, profession, marital status, and retirement status.

	Functional				Multivariate analysis*	Multivariate analysis**
	evolution	Univariate analysis			Model 1			Model 2	
	between									
	baseline and 3	β	95% CI +	p	β	95% CI	p value	β	95% CI	p value
	years		value						
	HARRIS		0.42			0.78			0.95
	Former		[-2.70 to			[-3.35 to			[-4.98 to	
	smoker	2.23	7.16]		1.62	6.58]		0.27	5.53]	
	Current		[-2.41 to			[-4.82 to			[-9.69 to	
	smoker	3.74	9.91]		1.48	7.78]		-1.19	7.31]	
	WOMAC Pain		0.22			0.22			0.21
	Former		[-2.76 to			[-2.80 to			[-2.43 to	
	smoker	0.59	3.94]		0.72	4.24]		1.23	4.89]	
	Current		[-0.50 to			[-0.50 to			[-0.84 to	
	smoker	3.94	8.37]		4.09	8.67]		6.75	14.35]	
	WOMAC									
			0.32			0.56			0.42
	Function									
	Former		[-1.39 to			[-2.13 to			[-2.13 to	
	smoker	1.63	4.66]		1.04	4.22]		1.15	4.44]	
	Current		[-1.44 to			[-2.07 to			[-2.52 to	
	smoker	2.59	6.61]		2.08	6.23]		4.34	11.20]	
	WOMAC									
			0.83			0.85			0.93
	Stiffness									
	Former		[-5.87 to		-1.3	[-6.11 to			[-5.75 to	
	smoker	-1.33	3.20]		6	3.39]		-0.81	4.14]	
	Current		[-6.89 to		-0.7	[-6.92 to			[-9.62 to	
	smoker	-0.89	5.12]		1	5.50]		0.68	10.99]	

*Adjusted for age (years), sex, and BMI (kg/m 2 ). *

Table 3 : Relationship of smoking status at baseline with knee osteophyte and JSN scores

 3 

					Multivariate analysis*		Multivariate analysis**
	Knee osteophyte		Univariate analysis							
	scores at baseline					Model 1			Model 2	
	(Smoking status)	OR -	95% CI +	p	OR	95% CI	p	OR	95% CI	p value
			value			value			
	Osteophyte:									
			0.04			0.07			
	Medial condyle									0.07
	Former smoker	0.65 [0.43-0.97]		0.64 [0.42-0.98]		0.64	[0.41-0.99]	
	Current smoker	0.63 [0.38-1.06]		0.66 [0.38-1.13]		0.63	[0.36-1.11]	
	Osteophyte:									
			0.07			0.08			0.14
	Lateral condyle									
	Former smoker	0.72 [0.41-1.26]		0.65 [0.38-1.24]		0.67	[0.36-1.26]	
	Current smoker	0.36 [0.14-0.93]		0.36 [0.14-0.94]		0.41	[0.15-1.12]	
	Osteophyte:									
			0.50			0.63			0.90
	Medial tibial plateau									
	Former smoker	0.94 [0.65-1.37]		0.91 [0.61-1.35]		0.93	[0.61-1.41]	
	Current smoker	0.75 [0.46-1.22]		0.78 [0.47-1.31]		0.90	[0.52-1.55]	
	Osteophyte:									
			0.21			0.28			0.42
	Lateral tibial plateau									
	Former smoker	0.74 [0.48-1.14]		0.75 [0.48-1.18]		0.75	[0.47-1.20]	
	Current smoker	0.67 [0.38-1.19]		0.68 [0.37-1.23]		0.77	[0.41-1.43]	
	JSN:		0.56			0.15			0.18
	Former smoker	0.93 [0.64-1.35]		0.83 [0.55-1.24]		0.86	[0.56-1.32]	
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+ CI refers to the confidence interval.

-OR refers to the odds ratio.

The reference group is 'never smoker'.

JSN, joint-space narrowing

Osteophyte scores were redefined as binary scores in these analyses: absent/doubtful and present/important JSN scores were redefined as binary scores in these analyses: no/moderate and medium/major/full + CI refers to confidence interval.

-OR refers to odds ratio.

The reference group is never smoker JSN, joint-space narrowing Osteophyte scores were redefined as binary scores in these analyses: absent/doubtful or full/important JSN scores were redefined as binary scores in these analyses: no/moderate and medium/major/full + CI refers to the confidence interval.

-OR refers to the odds ratio.

The reference group is 'never smoker'.

JSN, joint-space narrowing

Osteophyte scores were redefined as binary scores in theses analyses: absent/doubtful or full/important JSN scores were redefined as binary scores in these analyses: no/moderate and medium/major/full 1 Not adjusted for marital status; 2 Not adjusted for profession; 3 Not adjusted for profession and marital status.