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Introduction
Osteoarthritis (OA) is a type of arthritis that affects 
different joints in the body like hands, knees, spine 
and hips, causing pain, stiffness, swelling, and physical 
dysfunction.1 OA is a main reason of disability in the 
globe and the number of persons disabled by OA has been 
increased remarkably.2 OA is a progressive disease and 
the physical characteristics of OA have direct impact on 
individual’s quality of life (QOL).1

The QOL has been considered as a significant outcome 
parameter in subjects with chronic health conditions. 
Determining health-related quality of life (HRQOL) 
has a significant role in evaluating the course of disease 
and making treatment decisions. QOL is a concept 
about having ability to satisfy primary requirements, 
life satisfaction, presenting sufficient social interaction 
and interpersonal relationships, considering time to fun, 
having a good feeling both physically and emotionally, 
and possessing self-esteem. Thus, it can be depicted as 
understanding of individuals regarding life, aims, values, 
and interests.3 Furthermore, assessing QOL is helpful 
in expanding care programs, which certify a better 

knowledge of patients’ behaviors as well as problems they 
expose with the disease and useful coping techniques.4 
Based on previous reports, QOL in patients with OA was 
negatively affected by the disease and subjects with OA 
had lower QOL.5-13

Short Form 12-item Health Survey (SF-12) is one of 
the most widely used tools for assessing self-reported 
HRQOL. It is originated from the SF-36, which is also 
widely accepted and developed to evaluate subjective 
physical and mental health status.14 Studies using the 
SF-12 have ascertained the questionnaire as a valid and 
reliable measure for evaluating overall health status.15,16 
SF-12 is suitable for evaluating health status in different 
diseases including diabetes,17 rheumatoid arthritis,18 OA,19 
low back pain,20 and other health-related problems.21-24 
In the current study, we decided to assess the QOL 
in patients with lower limb OA to find an association 
between patients’ QOL and demographic factors.

Methods
Study design and participants
In the present study, a total of 203 subjects aged over 
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50 years with diagnosis of lower limb OA according to 
the American College of Rheumatology criteria25,26 were 
included by convenience sampling method from the 
outpatient clinic of rheumatology affiliated to Kashan 
University of Medical Sciences. The control arm was 
200 healthy persons matched (one-to-one concordance) 
with regard to age and sex. Exclusion criteria were having 
malignancy, mental illness, other rheumatic diseases, 
history of hip and/or knee joint surgery, and the use of 
hypnotics.

Evaluation of QOL
SF-12 scale was used to evaluate the QOL. The SF-12 
scale is a shortened form of the 36-item QOL scale and 
includes 12 questions and 8 scales: physical functioning, 
role limitations due to physical problems, bodily pain, 
general health, vitality, social functioning, role limitations 
due to emotional problems, and perceived mental health. 
Two to six-point scales used for response categories for 
items and raw scores for items were 1 to 6. Raw scores 
were then recoded for items (bodily pain, general health, 
vitality, and one item from mental health), which could be 
changed to present eight scale scores each varying from 
0 (the worst) to 100 (the best). This scoring procedure 
supposed that item or items related to per scale can be 
changed or summed without scores standardization or 
item weighting.14,27 Montazeri et al28 translated this scale 
into Persian language and evaluated its validity and 
reliability. The Iranian version of SF-12 was a valid and 
reliable measure of HRQOL and acted well. The internal 
consistency (to test reliability) showed that all eight SF-
12 scales met the minimum reliability standard, the 
Cronbach’s α coefficients were 0.73 and 0.72 for physical 
and mental component summaries, respectively.28 
Known-groups comparison (to test validity) indicated 
that SF-12 distinguished well between females and males 
as well as between different age groups and educational 
levels.28 Also, the Cronbach’s α coefficient for the present 
study was 0.771.

Statistical analysis
SPSS statistical package (SPSS Inc., version 16) was 
applied for analyzing data. The Kolmogorov–Smirnov 
test was used for assessing the normality of data. 
Independent t test, One-way analysis, and chi-square test 
were used for determining differences between groups. 
Pearson correlation analysis was used for evaluating the 
correlations between variables. P values less than 0.05 
were defined as statistical significance.

Results
Characteristics of OA and control arms are presented in 
Table 1. The mean ± SD age of participants in the OA and 
control groups was 69.82 ± 11.49 and 68.18 ± 10.54 years, 
respectively. 63% of OA group and 56% of control group 
were females. The mean body mass index (BMI) was 

significantly different between the two groups (P < 0.001); 
whilst there was no significant in age, sex, level of 
education and marital status among two arms (P > 0.05).

According to Table 2, most of SF-12 domains including 
physical functioning, role physical, general health, social 
functioning, and role emotional were significantly lower 
in OA patients compared to the control group (P < 0.05). 
Moreover, bodily pain domain was significantly higher in 
OA patients compared to the control group (P = 0.038). 

In addition, we assessed the correlation between SF-
12 scores and demographic characteristics in OA group 
(Table 3). Age and sex were significantly correlated with 
the most SF-12 domains; whilst education level and BMI 
had a significant correlation only with the Role Physical 
domain. Also, considerable correlation was only noticed 
between marital status with the mental health (total) score 
and role emotional (Table 3). 

Discussion
The QOL can be affected negatively by OA which is a 
chronic and debilitating health problem. Based on our 
study, majority of SF-12 domains were considerably 
worse in OA arm compared to the control arm indicating 
that patients with OA had a lower QOL than healthy 
subjects. The results of our study agreed with that of 
previous studies.5-13 Martín-Fernández et al5 indicated 
that HRQOL in OA patients was significantly worse than 
general population and the utility loss due to OA was 
very high compared to the general population. Another 
study by Nikolic et al6 showed that severity of clinical 

Table 1. Baseline characteristics of OA patients and controls

Characteristics
OA patients 

(n = 203)
Control group 

(n = 200)
P value*

Age (y) 69.82 ± 11.49 68.18 ± 10.54 0.136

BMI (kg/m2) 25.42 ± 4.22 24.03 ± 3.35  < 0.001

Gender 0.180

Male 75 (37) 87 (44)

Female 128 (63) 113 (56)

Level of Education 0.136

Illiterate 69 (34) 50 (25)

Non-diploma 95 (47) 101 (51)

Diploma 33 (16) 37 (18)

Upper-diploma 6 (3) 12 (6)

Marital status 0.973

Single 13 (6) 11 (5)

Married 190 (94) 189 (95)

OA joint -

Knee 123 (61) -

Hip 35 (17) -

Both 45 (22) -

OA: osteoarthritis; BMI: body mass index.
Data are presented as number (%) or mean ± SD.
* Independent sample t test or chi-square test, as appropriate.
P < 0.05 was considered significant.
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symptoms and changes in radiographic areas affected the 
performance and QOL of subjects with knee OA. In the 
research of Mesci et al,7 the depression score of physically 
active knee OA patients was significantly lower than that of 
patients with insufficient activity. Moreover, mean SF-36 
physical function, physical role, and physical component 
scores of the physically active group were significantly 
higher than insufficient activity group.7 These authors 
concluded that high-level physical activity decreased 
depression and improved QOL and functional capacity 
in knee OA patients.7 Alrushud et al8 also showed that 
knee OA had negative influence on QOL of Saudi elders, 
whereas healthy elders had significantly a better score on 
all SF-36 domains. These authors further suggested that 
mental health was more influenced than physical health.8 

Moreover, Cook et al9 found that USA elders with knee 
OA had lower QOL levels. Also, Zakaria et al10 stated that 
elder patients with knee OA had relatively poor QOL 
using SF-36 scale. Additional researches by Salaffi et al,11 
Muraki et al,12 and Tangtrakulwanich et al13 reported that 
knee OA negatively affected QOL. It has been indicated 
that subjects with OA are more probable to consider 
themselves as “disabled” in comparison with subjects 
with other chronic health problems,29 which may be 
attributable to the nature of OA signs and their influence 
on physical, social, and occupational activities.30 It has 
been noted that pain may medicate association between 
OA and QOL.31,32 Pain is a main factor in determining loss 
of function in OA. Individuals with OA have restricted 
function to prevent from pain-increasing movements.33 
Thus, pain is directly associated with subject’s QOL and 
contributes to lower scores.

Our study indicated significant correlations between 
most of SF-12 domains with age and sex, between Role 
Physical domain with BMI and level of education, and 
between marital status with mental health (total) score and 
Role Emotional. The present study was consistent with 
previous reports34-36 that indicated the negative impact 
of increasing age on QOL in OA patients. In contrast 
with these findings, there was no correlation between 
age and QOL subscales in knee OA except in the physical 
health.37 Similar to our research, in the studies by Rat et 
al,34,38 a significant relationship was reported between sex 
and domains of pain and social support. This indicates 
the need for different approaches in men and women to 
address the problems in these areas of QOL. In addition, 
a study performed among knee OA subjects regarding 
HRQOL and gender reported that male participants 

Table 2. SF-12 scores of OA patients and controls

OA patients 
(n = 203)

Control group 
(n = 200)

P value*

Physical Functioning 3.45 ± 1.10 3.91 ± 1.16  < 0.001

Role Physical 2.74 ± 1.27 3.17 ± 1.20 0.001

Bodily Pain 3.29 ± 1.48 2.98 ± 1.51 0.038

General Health 2.69 ± 0.76 3.00 ± 0.81  < 0.001

Vitality 3.50 ± 1.47 3.24 ± 1.48 0.076

Social Functioning 2.78 ± 1.45 3.19 ± 1.50 0.007

Role Emotional 2.67 ± 0.79 3.05 ± 0.85  < 0.001

Mental Health 5.93 ± 1.42 5.76 ± 1.66 0.255

Physical Health 12.62 ± 1.90 12.64 ± 1.73 0.893

Mental Health (Total) 14.91 ± 2.21 15.24 ± 2.51 0.152

OA: osteoarthritis.
Data are presented as mean ± SD.
* Independent sample t test.
P < 0.05 was considered significant.

Table 3 Relation between SF-12 scores with demographic characteristics in patients with OA (n = 203)

Variable
Physical 

Functioning
Role 

Physical
Bodily 
Pain

General 
Health

Vitality
Social 

Functioning
Role 

Emotional
Mental 
Health

Physical 
Health

Mental Health 
(Total)

Gender

Male 3.74 ± 1.11 2.94 ± 1.17 2.87 ± 1.58 2.88 ± 0.79 3.28 ± 1.65 3.31 ± 1.51 2.85 ± 0.86 5.77 ± 1.49 12.44 ± 1.99 15.21 ± 2.27

Female 3.28 ± 1.06 3.30 ± 1.21 3.54 ± 1.37 2.59 ± 0.73 3.63 ± 1.34 2.48 ± 1.34 2.58 ± 0.73 6.03 ± 1.37 12.72 ± 1.85 14.72 ± 2.16

P value* 0.004 0.041 0.002 0.010 0.118  < 0.001 0.022 0.213 0.302 0.131

Age
r 0.237 0.140 0.202 -0.133 0.144 -0.180 -0.238 -0.009 0.055 -0.114

P value ** 0.001 0.047 0.004 0.059 0.040 0.010 0.001 0.900 0.434 0.106

BMI
r -0.108 0.290 -0.024 -0.064 -0.035 -0.051 0.056 -0.028 0.076 -0.055

P value ** 0.125  < 0.001 0.734 0.361 0.622 0.469 0.427 0.691 0.279 0.437

Education

Illiterate 3.40 ± 1.05 3.07 ± 1.13 3.27 ± 1.42 2.72 ± 0.82 3.49 ± 1.44 2.65 ± 1.44 2.55 ± 0.70 5.82 ± 1.46 12.48 ± 1.75 14.52 ± 2.20

Diploma 3.39 ± 1.09 3.24 ± 1.14 3.63 ± 1.39 2.85 ± 0.83 3.45 ± 1.37 2.76 ± 1.50 2.70 ± 0.88 6.48 ± 1.32 13.12 ± 1.80 15.39 ± 2.47

Upper-
diploma

3.83 ± 1.33 3.83 ± 1.60 2.50 ± 1.64 2.67 ± 1.03 3.50 ± 1.51 2.83 ± 1.83 2.67 ± 0.81 5.83 ± 1.72 12.83 ± 2.79 14.83 ± 2.93

P value *** 0.802 0.497 0.311 0.559 0.996 0.773 0.386 0.117 0.405 0.268

Marital 
status

Single 3.23 ± 1.16 3.38 ± 1.19 3.31 ± 1.49 2.69 ± 0.75 4.23 ± 1.16 2.15 ± 1.34 2.77 ± 0.83 5.92 ± 1.50 12.61 ± 1.71 15.08 ± 1.84

Married 3.47 ± 1.10 3.16 ± 1.20 3.29 ± 1.49 2.70 ± 0.77 3.45 ± 1.48 2.83 ± 1.46 2.67 ± 0.79 5.94 ± 1.42 12.62 ± 1.92 14.89 ± 2.24

P value* 0.454 0.513 0.976 0.972 0.038 0.105 0.674 0.973 0.992 0.775

Data are presented as mean ± SD.
* Independent sample t test; ** Pearson correlation; *** ANOVA.
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possessed better scores in most of the domain particularly 
in physical functioning.10 Gorial et al39 indicated a 
significant negative correlation between the level of 
education and HRQOL in knee OA patients which was 
in line with our research. Similar findings also revealed 
that low educational level was linked with the impaired 
QOL and increased symptomatic knee OA.40,41 Kawano et 
al42 also found an association between education level and 
QOL in knee OA subjects. Similarly, Sutbeyaz et al43 found 
that health related QOL was considerably impaired in the 
obese knee OA subjects in comparison with the healthy 
obese ones, particularly concerning physical facets of daily 
life and proposed that obesity and knee OA might cause 
additional attenuation in QOL, which might be due to the 
effects of being overweight on exacerbating pain. Another 
research by Zakaria and colleagues10 reported that patients 
with higher BMI had lower QOL scores except in social 
functioning. In contrast, Pang et al44 did not show any 
correlation among BMI and any of the HRQOL in knee 
OA except general health satisfaction. Some discrepancies 
between results may be attributed to the differences in the 
studied subjects.

The limitation of this research was its cross-sectional 
design and that the questionnaire was not specific to 
these patients. The strength points of the current research 
were the relatively large size of samples and having a 
control arm to compare the QOL between OA patients 
and normal individuals. In addition, all participants had a 
good cooperation in the current investigation.

Conclusion
QOL was impaired in lower limb OA patients compared 
to the healthy subjects and this impairment was associated 
with some demographic factors. 
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