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Abstract
Background
Osteoarthritis is the most common chronic joint disease. In the absence of an effective medical treatment and due to the chronic nature of this condition, an osteoarthritis medical diagnosis may finally result in decreased health-related quality of life. Therefore, the aim of this study was to measure the impact of the osteoarthritis medical labelling on physical and mental health-related quality of life.

Methods
Subjects (n = 1132, 58.7% women) were approached as participants of an urban population-based cohort (EPIPorto). Self-reported information on previous diagnosis of knee, hip or hand osteoarthritis was obtained and rheumatologists established knee, hip or hand osteoarthritis clinical diagnosis in symptomatic individuals. Physical and mental dimensions of health-related quality of life were evaluated using the self-administered Medical Outcomes Study: 36-Item Short Form Survey. Crude and adjusted linear regression coefficients (beta) and the corresponding 95% confidence intervals (95% CI) were computed to estimate the associations between being labelled as an osteoarthritis case and health-related quality of life.

Results
Regardless of disease medical labelling, individuals with osteoarthritis scored significantly lower physical health-related quality of life when compared to those without joint disease (kneeunexposed: beta = −5.3, 95% CI: −7.6, −3.1; kneeexposed: beta = −6.0, 95% CI: −8.4, −3.7; hipunexposed: beta = −6.0, 95% CI: −9.8, −2.3; hipexposed: beta = −11.0, 95% CI: −15.6, −6.4; handunexposed: beta = −4.3, 95% CI: −6.5, −2.0; handexposed: beta = −4.3, 95% CI: −6.6, −2.1). The same was not observed regarding mental health-related quality of life. Among subjects with clinically confirmed osteoarthritis, the medical labelling of this joint disease was not significantly associated to health-related quality of life.

Conclusions
The labelling of knee, hip and hand osteoarthritis diagnosis may not add specific benefit to osteoarthritis patients in terms of its capability to improve health-related quality of life.
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Background
Musculoskeletal conditions are a major contributor to the burden of disease worldwide [1]. These disorders were responsible for 6.8% of the global disability-adjusted life years worldwide [2], with osteoarthritis representing the single most important condition [3]. Due to its high incidence and low case-fatality, osteoarthritis affects a substantial part of the population [4]. Even though the impact of osteoarthritis on individuals (impairment of daily activities and professional life) and society is undeniable [5]-[9], doubt persists about the usefulness of early diagnosis in modifying prognosis and patient general well-being, since most non-invasive management approaches show low efficacy or poor adherence [10],[11].
Current guidelines emphasize health-related quality of life as a priority in healthcare services, particularly as part of chronic disease management [12]. Quality of life is a personal and autonomous concept that is influenced by social and emotional contexts and not simply explained by the absence of physical symptoms or disease [13],[14]. Accordingly, it is plausible that the impact of knowing the name and the expected consequences of a disease may contribute to modify the well-being and welfare judgments and, consequently, the overall perceived health-related quality of life.
Previous research on health-related quality of life suggested that diagnostic labelling affects the self-perception of physical and mental health status regardless of objective pathophysiological changes or previous knowledge about the presence of a certain condition without symptom history [15]-[18]. The medical labelling of a long-standing chronic disease with suboptimal management effectiveness, as it is expected for osteoarthritis, might impair health-related quality of life without providing the additional benefit to offset it [19]. However, up to the present, the effect of osteoarthritis medical labelling on health-related quality of life remains unknown.
Therefore, using data from a community-based sample of adults, we compared the physical and mental health-related quality of life between previously diagnosed (labelled) and undiagnosed (not labelled) osteoarthritis patients, also using subjects without joint disease as reference.

Methods
Participants
The EPIPorto study is a population-based cohort of adult inhabitants of the city of Porto (Portugal). Recruitment and baseline data collection occurred between 1999 and 2003 and have already been described elsewhere [20]. Briefly, subjects were selected by random digit dialling, considering households as the sampling frame. When a household was identified all residents were described by sex and age. One of those residents (aged 18 or older) was randomly selected as the respondent. If the invited resident refused, there was no replacement. A visit to the Medical School was scheduled by telephone, according to the convenience of the participants. Baseline participation proportion was 70% (n = 2485). This investigation was based on cross-sectional data collected at an evaluation of the EPIPorto study carried out between 2005 and 2008 and included 1132 (58.7% women) adults with complete information for all variables of interest. Individuals involved in this study were more frequently women, were on average younger, were more educated, had lower body mass index and scored higher in the physical dimension of health-related quality of life when compared with the remaining cohort participants at baseline.

Data collection
Knee, hip and hand osteoarthritis medical labelling (exposure)
Subjects were classified according to the following sources of information: a) self-reported osteoarthritis; and b) clinical osteoarthritis diagnosis at the moment of evaluation.
a) Self-reported osteoarthritis (labelling)
Before asking individuals about joint pain or scheduling clinical assessment, participants were asked if they had ever had a medical diagnosis of osteoarthritis (“has a doctor ever diagnosed you with knee/hip/hand arthritis?”).
b) Clinical diagnosis of osteoarthritis at the moment of evaluation
All subjects were asked if they had ever felt pain in the knee(s), hip(s) or hand(s) not resulting from direct trauma. Those who answered affirmatively were asked a further set of questions about pain and were classified as having clinically relevant joint pain if they filled one or more of the following criteria: a) at least one medical appointment with exams or medication prescribed in the previous year due to that pain; b) three or more pain episodes in the previous year with a perceived mean intensity equal to or over 60 millimetres (severe pain) in a visual analogue scale; c) one or more pain episodes lasting over one week in the previous six months; or d) one or more pain episodes in the previous month with a perceived mean intensity equal to or over 60 millimetres (severe pain) in a visual analogue scale. This algorithm was previously validated to our sample and has shown to be accurate for screening osteoarthritis of the knee, hip and hand [21].
Those who filled out at least one of those criteria were selected for evaluation by a rheumatologist. After the clinical assessment, participants were classified as having or not having knee, hip or hand osteoarthritis according to the American College of Rheumatology Clinical Classification Criteria for Osteoarthritis of the knee [22], hip [23] and hand [24].
Participants were then classified into one of the following three groups:
1) Subjects with clinical osteoarthritis but without previous disease label
Subjects who were classified as having clinical osteoarthritis in the rheumatologic assessment and who were previously unaware of the disease were considered “unexposed” to the diagnosis labelling.
2) Subjects with clinical osteoarthritis and with a previous disease label
Participants who were classified in the clinical assessment as having osteoarthritis and who had previously reported that they had a diagnosis of osteoarthritis were considered “exposed” due to their awareness (medical labelling).
3) Subjects without evidence of significant joint pain or disease
Since the previous groups consist of individuals with clinically relevant disease, we identified the need to obtain a baseline estimate for health-related quality of life in the target population. For that we used the group composed by all subjects who did not fill at least one of the above-mentioned criteria for significant joint pain or who reported significant pain but were considered free from clinically significant disease by the rheumatologist.

Physical and mental dimensions of health-related quality of life (outcomes)
The physical and mental dimensions of health-related quality of life were assessed using the self-administered Medical Outcomes Study 36-Item Short Form Survey (SF-36), which was previously validated for the Portuguese population [25]. All participants answered the SF-36 prior to awareness of their eligibility for the rheumatologist appointment.
The construction of the physical and mental health-related quality of life dimensions was divided in three main steps. In the first step, the eight sub-dimensions of the self-administered SF-36 Portuguese version were normalized (z-scores: mean = 0; standard-deviation = 1) using the means and the standard-deviations obtained in the population of Porto in each sub-dimension of SF-36. In the second step, the eight sub-dimensions were aggregated using the coefficients obtained by principal components analysis. Finally, in the third step, the two SF-36 main components (physical and mental health-related quality of life) were normalized considering mean = 50 and standard-deviation = 10. In both physical and mental dimensions of health-related quality of life, higher values correspond to better levels of functioning and well-being [4],[25].

Potential confounders
Individual and clinical characteristics that might be causally related both to osteoarthritis labelling and to health-related quality of life were collected.
Demographic and socioeconomic information was collected by face-to-face interviews and included data on sex, age (65 or less; more than 65 years of age) and education (12 or less; more than 12 completed schooling years).
Participants were asked whether in the previous month they had felt knee, hip or hand pain (“during the past month did you experience knee/hip/hand pain?”). Those reporting knee, hip or hand pain in the preceding month were asked about the intensity of knee, hip and hand pain using a visual analogue scale (range: 0–100 millimetres). Subjects were then grouped according to the severity of pain as follows: 40 or less (no pain to mild pain); more than 40 millimetres (moderate to severe pain).
Data on a wide spectrum of self-reported comorbidities (cardiovascular, respiratory, endocrine, cancer, and rheumatic diseases other than osteoarthritis) were collected. Subjects were grouped as not having any comorbid condition or as having at least one comorbid condition.
Weight and height were obtained while the individuals stood barefoot in light indoor clothing. Weight was measured to the nearest tenth of kilogram (Tanita® bioimpedance scales) and height was measured in centimetres, to the nearest tenth with a portable stadiometer (Seca®). Body mass index was calculated dividing the weight (kilograms) by the squared height (metres) and participants were grouped as follows: less than 30 (not obese); 30 or more kg/m2 (obese).


Data analysis
For each anatomical site (knee, hip or hand), individuals were grouped according to the following criteria: a) subjects with clinical osteoarthritis but without previous disease label; b) subjects with clinical osteoarthritis and with a previous disease label; and c) subjects without evidence of significant joint pain or disease.
Participants’ characteristics are presented according to clinically-ascertained and self-reported osteoarthritis in each anatomical site (knee, hip and hand). All categorical variables are presented as counts and proportions and normally distributed continuous variables are presented as means and standard-deviations. Proportions were compared using chi-square tests and continuous variables were compared using Student’s t-test or the One-way Analysis of Variance (ANOVA).
Crude and adjusted (for sex, age, education, body mass index, intensity of pain and clinical comorbidities) linear regression coefficients (β) and the corresponding 95% confidence intervals (95% CI) were computed to estimate the associations between osteoarthritis medical labelling (in the knee, hip and hand) and physical and mental health-related quality of life.
Statistical analyses were performed using Stata® version 11.2 for Windows (Stata Corp. LP, College Station, Texas, USA).

Ethics
The EPIPorto study was approved by the Ethics Committee of Hospital of São João and the University of Porto Medical School (Porto). Written informed consent in accordance with the 1964 Declaration of Helsinki (and its later amendments) was obtained from all participants.


Results
Osteoarthritis labelling (knee, hip or hand)
Table 1 summarizes the characteristics of participants according to clinical evidence and labelling of osteoarthritis in the knee, hip or hand. Among individuals with clinically confirmed osteoarthritis, patients with previous disease labelling were more frequently women, had higher body mass index and reported more severe stages of joint-related pain when compared to those without previous disease labelling.Table 1
                          Participants’ characteristics by anatomical site (knee, hip and hand) and according to clinical evidence and labelling of osteoarthritis
                        


	Anatomical site
	Total
	Absence of joint disease
	With OA but not labelled with OA
	With OA and labelled with OA
	 	 
	 	n (%)
	n (%)
	n (%)
	n (%)
	p*
	p†

	
                              Knee (n = 1040)
                            
	 	906 (87.1)
	58 (5.6)
	76 (7.3)
	 	 
	
                              Sex
                            
	 	 	 	 	 	 
	Female
	588 (56.5)
	486 (53.6)
	42 (72.4)
	60 (79.0)
	p < 0.001
	0.379

	Male
	452 (43.5)
	420 (46.4)
	16 (27.6)
	16 (21.1)

	
                              Age
                            
	 	 	 	 	 	 
	≤65 years
	778 (74.8)
	722 (79.7)
	28 (48.3)
	28 (36.8)
	p < 0.001
	0.145

	>65 years
	262 (25.2)
	184 (20.3)
	30 (51.7)
	48 (63.2)

	
                              Education
                            
	 	 	 	 	 	 
	≤12 years
	693 (66.6)
	572 (63.1)
	51 (87.9)
	70 (92.1)
	p < 0.001
	0.419

	>12 years
	347 (33.4)
	334 (36.9)
	7 (12.1)
	6 (7.9)

	
                              BMI
                            
	 	 	 	 	 	 
	<30 kg/m2
	830 (79.8)
	749 (82.7)
	42 (72.4)
	39 (51.3)
	p < 0.001
	0.013

	≥30 kg/m2
	210 (20.2)
	157 (17.3)
	16 (27.6)
	37 (48.7)

	
                              Intensity of pain
                            
	 	 	 	 	 	 
	≤40 mm
	922 (88.6)
	868 (95.8)
	33 (56.9)
	21 (27.6)
	p < 0.001
	0.001

	>40 mm
	118 (11.4)
	38 (4.2)
	25 (43.1)
	55 (72.4)

	
                              Comorbidities
                            
	 	 	 	 	 	 
	No comorbidities
	330 (31.7)
	314 (34.7)
	8 (13.8)
	8 (10.5)
	p < 0.001
	0.563

	At least one comorbidity
	710 (68.3)
	592 (65.3)
	50 (86.2)
	68 (89.5)

	
                              Hip (n = 941)
                            
	 	906 (96.3)
	20 (2.1)
	15 (1.6)
	 	 
	
                              Sex
                            
	 	 	 	 	 	 
	Female
	510 (54.2)
	486 (53.6)
	11 (55.0)
	13 (86.7)
	0.039
	0.046

	Male
	431 (45.8)
	420 (46.4)
	9 (45.0)
	2 (13.3)

	
                              Age
                            
	 	 	 	 	 	 
	≤65 years
	735 (78.1)
	722 (79.7)
	9 (45.0)
	11 (73.3)
	p < 0.001
	0.094

	>65 years
	206 (21.9)
	184 (20.3)
	11 (55.0)
	4 (26.7)

	
                              Education
                            
	 	 	 	 	 	 
	≤12 years
	600 (66.4)
	572 (63.1)
	16 (80.0)
	12 (80.0)
	0.126
	0.999

	>12 years
	341 (36.2)
	334 (36.9)
	4 (20.0)
	3 (20.0)

	
                              BMI
                            
	 	 	 	 	 	 
	<30 kg/m2
	768 (81.6)
	749 (82.7)
	16 (80.0)
	3 (20.0)
	p < 0.001
	p < 0.001

	≥30 kg/m2
	173 (18.4)
	157 (17.3)
	4 (20.0)
	12 (80.0)

	
                              Intensity of pain
                            
	 	 	 	 	 	 
	≤40 mm
	897 (95.3)
	883 (97.5)
	10 (50.0)
	4 (26.7)
	p < 0.001
	0.163

	>40 mm
	44 (4.7)
	23 (2.5)
	10 (50.0)
	11 (73.3)

	
                              Comorbidities
                            
	 	 	 	 	 	 
	No comorbidities
	321 (34.1)
	314 (34.7)
	6 (30.0)
	1 (6.7)
	0.071
	0.088

	At least one comorbidity
	620 (65.9)
	592 (65.3)
	14 (70.0)
	14 (93.3)

	
                              Hand (n = 1040)
                            
	 	906 (87.1)
	56 (5.4)
	78 (7.5)
	 	 
	
                              Sex
                            
	 	 	 	 	 	 
	Female
	601 (57.8)
	486 (53.6)
	43 (76.8)
	72 (92.3)
	p < 0.001
	0.011

	Male
	439 (42.7)
	420 (46.4)
	13 (23.2)
	6 (7.7)

	
                              Age
                            
	 	 	 	 	 	 
	≤65 years
	780 (75.0)
	722 (79.7)
	23 (41.2)
	35 (44.9)
	p < 0.001
	0.502

	>65 years
	260 (25.0)
	184 (20.3)
	33 (58.9)
	43 (55.1)

	
                              Education
                            
	 	 	 	 	 	 
	≤12 years
	691 (66.4)
	572 (63.1)
	47 (83.9)
	72 (92.3)
	p < 0.001
	0.129

	>12 years
	349 (33.6)
	334 (36.9)
	9 (16.1)
	6 (7.7)

	
                              BMI
                            
	 	 	 	 	 	 
	<30 kg/m2
	836 (80.4)
	749 (82.7)
	39 (69.6)
	48 (61.5)
	p < 0.001
	0.332

	≥30 kg/m2
	204 (19.6)
	157 (17.3)
	17 (30.4)
	30 (38.5)

	
                              Intensity of pain
                            
	 	 	 	 	 	 
	≤40 mm
	945 (90.9)
	874 (96.5)
	40 (71.4)
	31 (39.7)
	p < 0.001
	p < 0.001

	>40 mm
	95 (9.1)
	32 (3.5)
	16 (28.6)
	47 (60.3)

	
                              Clinical comorbidities
                            
	 	 	 	 	 	 
	No comorbidities
	334 (32.1)
	314 (34.7)
	9 (16.1)
	11 (14.1)
	p < 0.001
	0.752

	At least one comorbidity
	706 (67.9)
	592 (65.3)
	47 (83.9)
	67 (85.9)


Legend: OA: Osteoarthritis; BMI: Body mass index; kg: Kilogram; m: Metres; mm: Millimetres.

                          *
                        Comparison between the following groups: absence of joint disease vs. with OA but not labelled with OA vs. with OA and labelled with OA.

                          †
                        Comparison between the following groups: with OA but not labelled with OA vs. with OA and labelled with OA.




Physical and mental dimensions of health-related quality of life
Table 2 presents crude and adjusted linear regression coefficients to quantify the associations between the osteoarthritis medical labelling (knee, hip and hand) and the physical and mental dimensions of health-related quality of life, taking into account two different reference categories: a) individuals with no evidence of significant chronic joint pain; and b) individuals with osteoarthritis but not previously aware of their condition.Table 2
                          Linear regression coefficients and the corresponding 95% confidence intervals for the associations between the osteoarthritis medical labelling and the physical and mental dimensions of health-related quality of life in the knee, hip and hand
                        


	Anatomical site
	Physical HRQOL
	Mental HRQOL

	Mean (SD)
	p
	Crude β (95% CI)
	Adjusted β*(95% CI)
	Mean (SD)
	p
	Crude β (95% CI)
	Adjusted β*(95% CI)

	
                              Knee
                            
	 	 	 	 	 	 	 	 
	Absence of joint disease
	52.8 (8.7)
	0.148
	Ref 1
	Ref 1
	50.5 (9.8)
	0.658
	Ref 1
	Ref 1

	With OA but not labelled with OA
	42.3 (10.4)
	 	−10.5 (−12.8, −8.1)
	−5.3 (−7.6, −3.1)
	47.6 (10.5)
	 	−2.9 (−5.5, −0.3)
	−2.1 (−4.8, 0.6)

	With OA and labelled with OA
	38.8 (8.4)
	−14.0 (−16.0, −11.9)
	−6.0 (−8.4, −3.7)
	46.1 (10.2)
	−4.5 (−6.8, −2.1)
	−3.5 (−6.3, −0.7)

	With OA but not labelled with OA
	42.3 (10.4)
	0.034
	Ref 2
	Ref 2
	47.6 (10.5)
	0.393
	Ref 2
	Ref 2

	With OA and labelled with OA
	38.8 (8.4)
	3.5 (0.3, 6.7)
	1.2 (−1.9, 4.3)
	46.1 (10.2)
	1.5 (−2.0, 5.1)
	1.5 (−2.2, 5.2)

	
                              Hip
                            
	 	 	 	 	 	 	 	 
	Absence of joint disease
	52.8 (8.7)
	0.538
	Ref 1
	Ref 1
	50.5 (9.8)
	0.125
	Ref 1
	Ref 1

	With OA but not labelled with OA
	42.3 (9.1)
	−10.6 (−14.4, −6.7)
	−6.0 (−9.8, −2.3)
	49.0 (12.3)
	−1.5 (−5.9, 2.9)
	−1.2 (−5.8, 3.3)

	With OA and labelled with OA
	32.4 (7.0)
	−20.4 (−24.9, −16.0)
	−11.0 (−15.6, −6.4)
	44.1 (12.6)
	−6.4 (−11.5, −1.4)
	−5.0 (−10.6, 0.6)

	With OA but not labelled with OA
	42.3 (9.1)
	0.001
	Ref 2
	Ref 2
	49.0 (12.3)
	0.253
	Ref 2
	Ref 2

	With OA and labelled with OA
	32.4 (7.0)
	9.9 (4.1, 15.6)
	5.5 (−1.1, 12.1)
	44.1 (12.6)
	4.9 (−3.7, 13.6)
	4.7 (−6.9, 16.2)

	
                              Hand
                            
	 	 	 	 	 	 	 	 
	Absence of joint disease
	52.8 (8.7)
	0.325
	Ref 1
	Ref 1
	50.5 (9.8)
	0.169
	Ref 1
	Ref 1

	With OA but not labelled with OA
	43.7 (9.3)
	−9.1 (−11.5, −6.7)
	−4.3 (−6.5, −2.0)
	49.3 (10.7)
	−1.3 (−3.9, 1.4)
	−0.5 (−3.3, 2.3)

	With OA and labelled with OA
	41.4 (9.8)
	−11.4 (−13.5, −9.4)
	−4.3 (−6.6, −2.1)
	46.4 (11.2)
	−4.1 (−6.4, −1.8)
	−2.3 (−5.0, 0.4)

	With OA but not labelled with OA
	43.7 (9.3)
	0.172
	Ref 2
	Ref 2
	49.3 (10.7)
	0.144
	Ref 2
	Ref 2

	With OA and labelled with OA
	41.4 (9.8)
	2.3 (−1.0, 5.6)
	0.0 (−3.1, 3.1)
	46.4 (11.2)
	2.8 (−1.0, 6.6)
	1.2 (−2.8, 5.2)


Legend: HRQOL: Health-related quality of life; SD: Standard-deviation; β: linear regression coefficient; 95% CI: 95% Confidence interval; OA: Osteoarthritis.
*Adjusted for sex (female; male), age (<65; ≥65 years), education (≤12; >12 years), body mass index (<30; ≥30 kg/m2), intensity of pain (≤40; >40 millimetres) and clinical comorbidities (no comorbidities; at least one comorbidity).
Ref 1: this reference group comprised individuals who were not diagnosed with osteoarthritis in any anatomical region in study.
Ref 2: this reference group comprised individuals who were diagnosed with osteoarthritis but were not previously labelled with this joint disease.



Physical dimension of health-related quality of life
Regardless of disease labelling, subjects who were clinically diagnosed with knee, hip or hand osteoarthritis perceived lower physical health-related quality of life when compared to those without osteoarthritis. These associations remained statistically significant after adjustment for sex, age, education, body mass index, intensity of pain and clinical comorbidities (kneeunexposed: β = −5.3, 95% CI: −7.6, −3.1; kneeexposed: β = −6.0, 95% CI: −8.4, −3.7; hipunexposed: β = −6.0, 95% CI: −9.8, −2.3; hipexposed: β = −11.0, 95% CI: −15.6, −6.4; handunexposed: β = −4.3, 95% CI: −6.5, −2.0; handexposed: β = −4.3, 95% CI: −6.6, −2.1).
Among individuals with clinically confirmed osteoarthritis, no significant associations were found between the awareness of having knee, hip or hand osteoarthritis and the physical dimension of health-related quality of life, even after adjustment for confounders.

Mental dimension of health-related quality of life
After adjustment for sex, age, education, body mass index, intensity of pain and clinical comorbidities, we observed that osteoarthritis presence (medically labelled or not) did not change significantly mental health-related quality of life when the comparison group was composed by individuals without joint disease (kneeunexposed: β = −2.1, 95% CI: −4.8, 0.6; kneeexposed: β = −3.5, 95% CI: −6.3, −0.7; hipunexposed: β = −1.2, 95% CI: −5.8, 3.3; hipexposed: β = −5.0, 95% CI: −10.6, 0.6; handunexposed: β = −0.5, 95% CI: −3.3, 2.3; handexposed: β = −2.3, 95% CI: −5.0, 0.4).
Among individuals with clinically confirmed joint disease, we did not observe any significant association between the labelling of knee, hip or hand osteoarthritis and the mental dimension of health-related quality of life, even after adjustment for confounders.



Discussion
Our findings suggest that, compared to individuals with no evidence of significant chronic joint pain, osteoarthritis significantly reduces physical health-related quality of life regardless of its medical labelling. However, among individuals with clinically confirmed disease, the labelling of knee, hip or hand osteoarthritis did not play a major role in physical or mental health-related quality of life scores.
Previous research has shown that osteoarthritis patients frequently score lower in health-related quality of life when compared to those without this condition [26]-[28]. Beyond the negative emotional impact of living with a chronic joint disease, osteoarthritis affects joints that are crucial to the performance of daily activities [29],[30], which was underlined by our findings showing that a worse physical health-related quality of life occurs when osteoarthritis is present (compared to those with no evidence of osteoarthritis), independently of the joint considered.
Regarding the physical dimension of well-being, evidence has been consistent in showing that disease labelling negatively influences quality of life [17],[18],[31]. Cancer labelling has been particularly investigated, showing that the awareness of disease presence and severity significantly worsened the perception of health-related quality of life [32]-[35]. Nevertheless, among individuals with clinical confirmed osteoarthritis, disease labelling did not significantly interfere with health-related quality of life. Diagnosis establishment is expected to positively change the natural history of the condition, since it is expected to guide clinical practice into a better treatment and management of the disease. Osteoarthritis is a particular case because the available conservative treatments have insufficient effectiveness, and its surgical alternative (joint replacement surgery) is usually restricted to more severe cases of disease and has low acceptability in some settings [36]. Comparatively to other chronic diseases, osteoarthritis labelling may have lower potential to modify physical health-related quality of life particularly because without an obvious compensatory treatment benefit, the role of diagnosis may exclusively contribute to the amplification of the vigilance and concern about the joint disease-related symptoms [37]. The fact that osteoarthritis has virtually null case-fatality when compared to other conditions such as cancer may also account for the negligible effect we have found in this study.
In relation to mental health-related quality of life, we did not observe a consistent effect of osteoarthritis labelling on this dimension of well-being, whether the reference group was composed by subjects without joint disease or by osteoarthritis patients not previously aware of the diagnosis. On the one hand, osteoarthritis labelling might trigger negative cognitions and emotions due to the awareness of living with a chronic disease whose effectiveness of treatments is doubtful [38],[39]. On the other hand, osteoarthritis labelling might have a positive interpretation, i.e., better chronicity than fatality. The balance between these two opposite meanings of osteoarthritis labelling is a probable explanation to the absence of significant results regarding mental-health related quality of life, even when the comparison group was composed by subjects without clinically confirmed joint disease.
Active case-finding of osteoarthritis, unlike clinical examination of unspecific complaints, implies the systematic search for one disease by taking advantage of the contacts of previously unaware individuals with the health care services. In clinical practice there is little advantage in searching for the presence of osteoarthritis in the absence of joint pain [40], which is reasonable given that doubt persists about the usefulness of early diagnosis and treatment in modifying prognosis [11],[19]. If an effective medical intervention and management of the disease occurred after osteoarthritis diagnosis, the presence of a previous medical labelling should be associated to a significant improvement of health-related quality of life, especially in its physical dimension. However, as suggested by our findings, the labelling of osteoarthritis seems not to provide any specific additional benefit regarding health-related quality of life of patients.
To the best of our knowledge, this is the first study looking at the effect of osteoarthritis medical labelling on physical and mental health-related quality of life, using as reference a group of subjects from the general population without evidence of joint disease. This is a major strength since baseline health-related quality of life may depend on specific characteristics of the source population, particularly in middle-aged individuals. Another major strength of this study is that it provides an ample spectrum of the disease severity because it was based on data collected in a community-based sample. All participants were assessed using the same protocol and were evaluated by a single observer (rheumatologist) using the gold standard method for case ascertainment, which is also a relevant advantage of this research.
Nevertheless, some methodological issues need to be addressed. Recall bias may reduce the validity of the evocation of the information that was used to define preceding label of osteoarthritis. The number of years elapsed between knee, hip or hand osteoarthritis medical labelling and the moment of evaluation of the EPIPorto cohort was analysed as a potential marker of recall bias but its inclusion did not meaningfully change the magnitude of the estimates and was not considered in the multiple linear regression models as covariate. In addition, the validity of self-reported information on previous medical diagnoses was not optimal. Accurate reporting of osteoarthritis medical labelling is dependent on the characteristics of patients as well as on the medical workup used (clinical evaluation and/or radiography). Previous studies have shown that self-reported diagnosis of this type of condition is not commonly congruent with the medical one [41]. In our study, we found that agreement between self-reported and clinical and radiographic osteoarthritis diagnosis in our sample was poor (data not shown). However, independently of the accuracy of self-reported osteoarthritis (our main exposure), our priority was to assess the beliefs of individuals regarding a potential presence of osteoarthritis, whether it was clinically valid or not.
The identification of subjects with osteoarthritis was based on a structured questionnaire where individuals were asked about joint pain: individuals that did not report joint pain were classified as not having osteoarthritis. We assumed that questions about joint pain presence had a negative predictive value of 100%. Although most osteoarthritis patients have joint pain [42], we recognize the possibility of occurrence of false negatives. Additionally, alternative diagnoses of the most common inflammatory joint conditions were inquired (rheumatoid arthritis, ankylosing spondylitis, psoriatic arthritis and systemic lupus erythematosus). As expected, given their epidemiological pattern, the frequency of those diseases was much lower than that of osteoarthritis (below 2%). Thus, we do not expect that these contribute substantially to osteoarthritis misclassification in this community-based sample.
Data on potential confounders of the associations between osteoarthritis medical labelling and health-related quality of life were measured and included as covariates in the multiple linear regression models (sex and age, body mass index, clinical comorbidities – wide spectrum of chronic diseases – and intensity of pain). Since these variables returned significant changes in the magnitude of the estimates and were statistically significant, they remained in the models as confounders. Intensity of pain episodes in the preceding month was used as proxy of osteoarthritis severity. We understand that using diaries of pain in which participants should report the intensity of pain in loco was probably the most adequate approach to measure the intensity of retrospective episodes of pain and consequent severity of the disease. However, since previous literature has shown that subjects are able to accurately recall and rate severity of pain or discomfort and that retrospective reports of intensity of pain are sufficiently reliable [43], we believe that our methodological option did not substantially change our main findings.
In addition, both osteoarthritis labelling and health-related quality of life may be influenced by exposure to joint pain treatments [11]. Nevertheless, we did not find any significant difference between exposed and not exposed individuals to osteoarthritis treatments (painkillers and anti-inflammatory drugs, physiotherapy or thermal spa) regarding the physical and mental health-related quality of life scores, independently of the joint in study.
Osteoarthritis presence was clinically evaluated in three different joints: knee, hip and hand. Concomitant osteoarthritis in the remaining sites may confound the associations between labelling in a specific site and quality of life: a subject may be included in the analysis as exposed to labelling regarding one joint and not exposed for the remaining joints. A sensitivity analysis was conducted, by stratifying the estimates according to the number of joints affected. Since changes in the magnitude or direction of associations were not observed, we believe that the number of joints diagnosed with osteoarthritis was not a major drawback to the interpretation of our results.
Finally, the small sample sizes used in the linear regression models may be a methodological limitation, especially when the models were computed using data only from individuals with clinically confirmed osteoarthritis. Sensitivity analyses were performed in order to test the impact in our estimates of the small sample size using the bootstrap method (replications = 100) [44]. We observed a remarkable similarity between the 95% confidence intervals obtained in the original analyses and those computed by bootstrapping, which suggests that the small numbers of participants that were used in the linear regression models did not significantly impair our findings.

Conclusions
The labelling of knee, hip and hand osteoarthritis diagnosis may not add specific benefit to osteoarthritis patients in terms of its capability to improve health-related quality of life. Our findings may question the usefulness of active case-finding of osteoarthritis during regular contacts of asymptomatic individuals with the health care services.

Acknowledgments
Sara Lourenço gratefully acknowledges a doctoral grant from the Foundation for Science and Technology (FCT; reference SFRH/BD/77965/2011). The graceful consultancy by rheumatologists at the Portuguese Society of Rheumatology (Doctors Domingos Araújo, Lúcia Costa, Carmo Afonso, Anabela Barcelos and José Pinto), as part of the National Observatory of the Rheumatic Diseases project, is gratefully acknowledged.

References
1.
Woolf AD, Pfleger B: Burden of major musculoskeletal conditions. Bull World Health Organ 2003, 81: 646–656.PubMedCentralPubMed

2.
Murray CJ, Vos T, Lozano R, Naghavi M, Flaxman AD, Michaud C, Ezzati M, Shibuya K, Salomon JA, Abdalla S, Aboyans V, Abraham J, Ackerman I, Aggarwal R, Ahn SY, Ali MK, Alvarado M, Anderson HR, Anderson LM, Andrews KG, Atkinson C, Baddour LM, Bahalim AN, Barker-Collo S, Barrero LH, Bartels DH, Basanez MG, Baxter A, Bell ML, Benjamin EJ, et al.: Disability-adjusted life years (DALYs) for 291 diseases and injuries in 21 regions, 1990–2010: a systematic analysis for the Global Burden of Disease Study 2010. Lancet 2012, 380: 2197–2223. 10.1016/S0140-6736(12)61689-4CrossRefPubMed

3.
Lim SS, Vos T, Flaxman AD, Danaei G, Shibuya K, Adair-Rohani H, Amann M, Anderson HR, Andrews KG, Aryee M, Atkinson C, Bacchus LJ, Bahalim AN, Balakrishnan K, Balmes J, Barker-Collo S, Baxter A, Bell ML, Blore JD, Blyth F, Bonner C, Borges G, Bourne R, Boussinesq M, Brauer M, Brooks P, Bruce NG, Brunekreef B, Bryan-Hancock C, Bucello C, et al.: A comparative risk assessment of burden of disease and injury attributable to 67 risk factors and risk factor clusters in 21 regions, 1990–2010: a systematic analysis for the Global Burden of Disease Study 2010. Lancet 2012, 380: 2224–2260. 10.1016/S0140-6736(12)61766-8PubMedCentralCrossRefPubMed

4.
Ware J, Kosinski M, Keller S: SF-36 Physical and Mental Health Summary Scales: A User’s Manual. The Health Institute, Boston: MA; 1994.

5.
Lidgren L, Smolen J, Bentley G, Delmas P, Woolf A, Åkesson K, Compston J, Thorngren K, Riel P: European Action Towards better Musculoskeletal Health: A Public Health Strategy to Reduce the Burden of Musculoskeletal Conditions. The Bone & Joint Decade, Sweden; 2005.

6.
Cole A, Gill T, Taylor A, Hill C: Prevalence and associations of hand pain in the community: results from a population-based study. Scand J Rheumatol 2011, 40: 145–149.PubMed

7.
Muraki S, Akune T, Oka H, En-yo Y, Yoshida M, Saika A, Suzuki T, Yoshida H, Ishibashi H, Tokimura F, Yamamoto S, Nakamura K, Kawaguchi H, Yoshimura N: Association of radiographic and symptomatic knee osteoarthritis with health-related quality of life in a population-based cohort study in Japan: the ROAD study. Osteoarthritis Cartilage 2010, 18: 1227–1234. 10.1016/j.joca.2010.06.001CrossRefPubMed

8.
Rat A, Guillemin F, Osnowycz G, Delagoutte J, Cuny C, Mainard D, Baumann C: Total hip or knee replacement for osteoarthritis: mid- and long-term quality of life. Arthritis Care Res 2010, 62: 54–62. 10.1002/acr.20014CrossRef

9.
Ehrlich GE: The rise of osteoarthritis. Bull World Health Organ 2003, 81: 630.PubMedCentralPubMed

10.
Litwic A, Edwards MH, Dennison EM, Cooper C: Epidemiology and burden of osteoarthritis. Br Med Bull 2013, 105: 185. 10.1093/bmb/lds038PubMedCentralCrossRefPubMed

11.
Juni P, Reichenbach S, Dieppe P: Osteoarthritis: rational approach to treating the individual. Best Pract Res Clin Rheumatol 2006, 20: 721–740. 10.1016/j.berh.2006.05.002CrossRefPubMed

12.
Patrick D, Deyo RA: Generic and disease-specific measures in assessing health status and quality of life. Med Care 1989, 27: 217–232. 10.1097/00005650-198903001-00018CrossRef

13.
Bullinger M, Anderson R, Cella D, Aaronson N: Developing and evaluating cross-cultural instruments from minimum requirements to optimal models. Qual Life Res 1993, 2: 451–459. 10.1007/BF00422219CrossRefPubMed

14.
WHO: Study protocol for the World Health Organization project to develop a Quality of Life assessment instrument (WHOQOL) Qual Life Res 1993, 2: 153–159. 10.1007/BF00435734

15.
Montazeri ATA, Mohagheghi MA, Roshan R, Tavoli Z: Disclosure of cancer diagnosis and quality of life in cancer patients: should it be the same everywhere? BMC Cancer 2009, 29: 39–46. 10.1186/1471-2407-9-39CrossRef

16.
Montazeri AHD, Milroy R, McEwen J, Gillis CR: Does knowledge of cancer diagnosis affect quality of life? a methodological challenge. BMC Cancer 2004, 4: 21. 10.1186/1471-2407-4-21PubMedCentralCrossRefPubMed

17.
McDonald SA, Hutchinson SJ, Palmateer NE, Allen E, Cameron SO, Goldberg DJ, Taylor A: Decrease in health-related quality of life associated with awareness of hepatitis C virus infection among people who inject drugs in Scotland. J Hepatol 2013, 58: 460–466. 10.1016/j.jhep.2012.11.004CrossRefPubMed

18.
Azevedo A, Bettencourt P, Alvelos M, Martins E, Abreu-Lima C, Hense HW, Barros H: Health-related quality of life and stages of heart failure. Int J Cardiol 2008, 129: 238–244. 10.1016/j.ijcard.2007.07.091CrossRefPubMed

19.
Bijlsma J, Berenbaum F, Lafeber F: Osteoarthritis: an update with relevance for clinical practice. Lancet 2011, 377: 2115–2126. 10.1016/S0140-6736(11)60243-2CrossRefPubMed

20.
Santos A, Barros H: Smoking patterns in a community sample of Portuguese adults, 1999–2000. Prev Med 2004, 38: 114–119. 10.1016/j.ypmed.2003.09.040CrossRefPubMed

21.
Severo M, Lucas R, Costa L, André R, Barros H: Algoritmo para o rastreio da osteoartrose do joelho, coluna, mão e anca [An algorithm for screening osteoarthritis of the knee, spine, hand and hip]. Acta Reumatol Port 2006, 31: S93-S94.

22.
Altman R, Asch E, Bloch D, Bole G, Borenstein D, Brandt K, Christy W, Cooke TD, Greenwald R, Hochberg M, Howell D, Kaplan D, Koopman W, Longley S, Mankin H, McShane DJ, Medsger T, Meenan R, Mikkelsen W, Moskowitz R, Murphy W, Rothschild B, Segak M, Sokoloff L, Wolfe F: Development of criteria for the classification and reporting of osteoarthritis. classification of osteoarthritis of the knee. Diagnostic and therapeutic criteria Committee of the American Rheumatism Association. Arthritis Rheum 1986, 29: 1039–1049. 10.1002/art.1780290816CrossRefPubMed

23.
Altman R, Alarcon G, Appelrouth D, Bloch D, Borenstein D, Brandt K, Brown C, Cooke TD, Daniel W, Feldman D, Greenwald R, Hochberg M, Howell D, Ike R, Kapila P, Kaplan D, Koopman W, Marino C, McDonald E, McShane DJ, Medsger T, Michel B, Murphy WA, Osial T, Ramsey-Goldman R, Rothschild B, Wolfe F: The American College of Rheumatology criteria for the classification and reporting of osteoarthritis of the hip. Arthritis Rheum 1991, 34: 505–514. 10.1002/art.1780340502CrossRefPubMed

24.
Altman R, Alarcón G, Appelrouth D, Bloch D, Borenstein D, Brandt K, Brown C, Cooke TD, Daniel W, Gray R, Greenwald R, Hochberg M, Howell D, Ike R, Kapila P, Kaplan D, Koopman W, Longley S, McShane DJ, Medsger T, Michel B, Murphy W, Osial T, Ramsey-Goldman R, Rothschild B, Stark K, Wolfe F: The American College of Rheumatology criteria for the classification and reporting of osteoarthritis of the hand. Arthritis Rheum 1990, 33: 1601–1610. 10.1002/art.1780331101CrossRefPubMed

25.
Severo M, Santos AC, Lopes C, Barros H: Fiabilidade e validade dos conceitos teóricos das dimensões de saúde física e mental da versão portuguesa do MOS SF-36. Acta Med Port 2006, 19: 281–288.PubMed

26.
Murphy L, Helmick CG: The impact of osteoarthritis in the United States: a population-health perspective. Am J Nurs 2012, 112: S13-S19. 10.1097/01.NAJ.0000412646.80054.21CrossRefPubMed

27.
Moskowitz RW: The burden of osteoarthritis: clinical and quality-of-life issues. Am J Manag Care 2009, 15: S223-S229.PubMed

28.
Alkan BM, Fidan F, Tosun A, Ardicoglu O: Quality of life and self-reported disability in patients with knee osteoarthritis. Mod Rheumatol 2014, 24: 166. 10.3109/14397595.2013.854046CrossRefPubMed

29.
Zhang Y, Jordan JM: Epidemiology of osteoarthritis. Clin Geriatr Med 2010, 26: 355–369. 10.1016/j.cger.2010.03.001PubMedCentralCrossRefPubMed

30.
Arden N, Nevitt MC: Osteoarthritis: epidemiology. Best Pract Res Clin Rheumatol 2006, 20: 3–25. 10.1016/j.berh.2005.09.007CrossRefPubMed

31.
Meyer G, Hackemann A, Penna-Martinez M, Badenhoop K: What affects the quality of life in autoimmune Addison’s disease? Horm Metab Res 2013, 45: 92–95. 10.1055/s-0032-1331766CrossRefPubMed

32.
Bozcuk H, Erdoğan V, Eken C, Ciplak E, Samur M, Ozdoğan M, Savaş B: Does awareness of diagnosis make any difference to quality of life? determinants of emotional functioning in a group of cancer patients in Turkey. Support Care Cancer 2002, 10: 51–57. 10.1007/s005200100308CrossRefPubMed

33.
Husson O, Mols F, van de Poll-Franse L: The relation between information provision and health-related quality of life, anxiety and depression among cancer survivors: a systematic review. Ann Oncol 2011, 22: 761–772. 10.1093/annonc/mdq413PubMedCentralCrossRefPubMed

34.
Atesci F, Baltalarli B, Oguzhanoglu N, Karadag F, Ozdel O, Karagoz N: Psychiatric morbidity among cancer patients and awareness of illness. Support Care Cancer 2004, 12: 161–167. 10.1007/s00520-003-0585-yCrossRefPubMed

35.
Peppercorn JM, Smith TJ, Helft PR, Debono DJ, Berry SR, Wollins DS, Hayes DM, Von Roenn JH, Schnipper LE: American society of clinical oncology statement: toward individualized care for patients with advanced cancer. J Clin Oncol 2011, 29: 755–760. 10.1200/JCO.2010.33.1744CrossRefPubMed

36.
Wylde V, Dieppe P, Hewlett S, Learmonth ID: Total knee replacement: is it really an effective procedure for all? Knee 2007, 14: 417–423. 10.1016/j.knee.2007.06.001CrossRefPubMed

37.
Zhang W, Moskowitz R, Nuki G, Abramson S, Altman R, Arden N, Bierma-Zeinstra S, Brandt K, Croft P, Doherty M, Dougados M, Hochberg M, Hunter DJ, Kwoh K, Lohmander LS, Tugwell P: OARSI recommendations for the management of hip and knee osteoarthritis, Part II: OARSI evidence-based, expert consensus guidelines. Osteoarthritis Cartilage 2008, 16: 137–162. 10.1016/j.joca.2007.12.013CrossRefPubMed

38.
Fallowfield L: Giving sad and bad news. Lancet 1993, 341: 476–478. 10.1016/0140-6736(93)90219-7CrossRefPubMed

39.
O’Connor A, Wicker C, Germino B: Understanding the cancer patient’s search for meaning. Cancer Nurs 1990, 13: 167–175. 10.1097/00002820-199006000-00006CrossRefPubMed

40.
Zhang W, Doherty M: Pharmacological treatments: the example of osteoarthritis. In Chronic Pain Epidemiology: From Aetiology to Public Health. Edited by: Croft P, Blyth FM, Windt D. Oxford University Press, Oxford; 2010:289–312. 10.1093/acprof:oso/9780199235766.003.0023CrossRef

41.
Simpson CF, Boyd CM, Carlson MC, Griswold ME, Guralnik JM, Fried LP: Agreement between self-report of disease diagnoses and medical record validation in disabled older women: factors that modify agreement. J Am Geriatr Soc 2004, 52: 123–127. 10.1111/j.1532-5415.2004.52021.xCrossRefPubMed

42.
Brandt K, Dieppe P, Radin E: Etiopathogenesis of osteoarthritis. Rheum Dis Clin North Am 2008, 34: 531–559. 10.1016/j.rdc.2008.05.011CrossRefPubMed

43.
Brauer C, Thomsen JF, Loft IP, Mikkelsen S: Can we rely on retrospective pain assessments? Am J Epidemiol 2003, 157: 552–557. 10.1093/aje/kwg017CrossRefPubMed

44.
Efron B, Tibshirani R: An Introduction to the Bootstrap. Chapman & Hall, New York, NY; 1993.CrossRef



Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
SL drafted the first version of the manuscript, performed the statistical analysis and contributed to the interpretation of the results. RL, FA, MB and RAS provided significant advice and contributed to the interpretation and discussion of the results. HB coordinated the manuscript and contributed to the interpretation and discussion of the results. All authors critically reviewed the drafts of the manuscript and approved its final version.


OEBPS/sidebar.gif





OEBPS/contact.gif





