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Abstract 
This study examined the association of single and multiple-site osteoarthritis (OA) at baseline with physical and mental health-
related quality of life (HRQOL) over an 8-year follow-up period in the US adults compared to those at high risk of knee OA. This 
study is a prospective longitudinal design over 8 years of follow-up. Data from 4796 participants aged between 45 and 79 years 
were acquired from the osteoarthritis initiative. Based on self-reported physician-diagnosed OA and grade ≥ 2 in either knee 
using Kellgren and Lawrence grade at baseline, participants were categorized into high risk of knee OA (n = 1560), 1-site OA 
(n = 1233), 2-site OA (n = 1272), and ≥ 3-site OA (n = 721) groups. Physical and mental components of HRQOL were assessed 
over an 8-year follow-up period using the 12-item Short Form Health Survey. Two separate generalized estimating equations were 
used. A total of 4786 participants were included in the final model. Results from the generalized estimating equation showed that 
participants with 1-site OA (Beta [B] = −1.04, 95% confidence intervals [CI]: (−1.5, −.6), P < .001), 2-site OA (B = −2.17, 95% CI: 
(−2.6, −1.7), P < .001), and ≥ 3-site OA (B = −4.98, 95% CI: (−5.7, −4.3), P < .001) had significantly declined physical composite 
score of HRQOL over time than those without OA at baseline after adjustments for covariates, such as age, sex, race, educational 
status, body mass index, number of comorbidities, physical activity level, and depressive symptoms. Mental composite score of 
HRQOL had significantly increased across 2-site OA (B = 0.46, 95% CI: (.2,.7), P = .001), and ≥ 3-site OA (B = 0.86, 95% CI: (.5, 
1.2), P < .001) after adjustments for covariates. US adults with single and multiple joint OA at baseline were associated with a 
decline in physical and an increase in mental HRQOL than those at higher risk of knee OA at baseline.

Abbreviations: BMI = body mass index, CI = confidence intervals, CS = central sensitization, GEE = generalized estimating 
equations, HRQOL = health-related quality of life, KL = Kellgren and Lawrence, OA = osteoarthritis, OAI = osteoarthritis initiative, 
PASE = Physical Activity in the Elderly Scale, SF-12 = medical outcomes study short-form 12.
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1. Introduction
Osteoarthritis (OA) is a prevalent chronic degenerative disease 
affecting multiple joints,[1] causing pain, stiffness, limited move-
ment, and impacting health-related quality of life (HRQOL).[2] 
The prevalence of OA was estimated to be 10% among US 
adults, and approximately 70% of them have symptoms at 
other joints suggesting multiple joints OA.[3–6] However, most 
previous studies have focused on OA or pain with a specific or 
single joint such as the knee, hip, or hand OA.[7–9] This focus 
on one site from research and clinical perspectives is due to the 
high prevalence of single joint OA, and most complaints from 
patients are on one site during clinical visits. Moreover, a single 
site of OA could represent different etiology and risk factors 
from multiple joints of OA.[10,11]

Multiple joints with OA can lead to a high clinical burden 
and poor HRQOL.[2] Previous studies[12–14] have shown reduced 
HRQOL in individuals with OA, but these studies have limita-
tions as they focus on a single joint, such as the knee, hip, or 
hand. Other studies[2,15,16] have also shown a link between mul-
tiple joints OA, pain, and decreased HRQOL, but these have 
limitations like cross-sectional design, small sample size, focus 
on painful joints, and lack of comparison group. However, 
Hoogeboom et al[15] found joint pain related to comorbidity 
decreased HRQOL longitudinally but was limited to specific 
joints similar to previous reports.[3–6,12–14] In addition, recent 
guidelines have categorized multiple joints OA as a distinct 
group, offering specific recommendations for nonsurgical 
interventions.[17]

Previous research[1,2,18] utilized a homunculus to identify 
the number of symptomatic joints. However, this approach to 
diagnosing OA, focusing on painful sites, may not accurately 
represent multisite OA, as it may be attributed to multiple loca-
tions and generalized form. Patients with multiple joints OA 
may present with complaints due to the primary symptomatic 
joint, but they may also have fewer or non-symptomatic other 
joints. Thus, it is crucial to investigate the relationship between 
multiple joints of OA and long-term HRQOL, especially among 
individuals with or at risk of knee OA.

Given the limitations in previous studies,[3–6,12–15] this is the 
first study to provide a comprehensive approach by combining 
self-reported and radiographic knee OA to identify multisite 
joint involvement, including less or non-symptomatic joints. 
The objective of this study was to examine the association of 
single and multiple-site OA at baseline with physical and men-
tal HRQOL over an 8-year follow-up period in US adults com-
pared to those at high risk of knee OA at baseline. The study 
hypothesized that single, particularly multiple joints OA, would 
be more strongly associated with a decline in physical and men-
tal HRQOL in this population.

2. Methods
This study is a secondary analysis of a longitudinal prospec-
tive cohort from the osteoarthritis initiative (OAI). A detailed 
description of the OAI study has been reported at https://nda.
nih.gov/oai/. The OAI study involved a total of 4796 partici-
pants aged between 45 and 79 at the time of recruitment who 
were with or at high risk for symptomatic knee OA. individuals 
who did not have knee OA at baseline but who could potentially 
develop it during the study period, were classified as being at 
risk for symptomatic knee OA. Participants in the main study 
completed 8 visits from baseline to 96 months with variable 
time intervals. Data collection included biospecimen collection, 
imaging, and clinical assessments.

In this study and database, all procedures performed involv-
ing human participants were in accordance with the ethical stan-
dards of the institutional and/or national research committee and 
with the 1964 Helsinki Declaration and its later amendments or 
comparable ethical standards. This study was approved by the 

Institutional Review Board for the University of California, San 
Francisco and its affiliates (approval number: FWA00000068). 
The Institutional Review Board approval was also obtained 
from all 4 clinical sites located at Brown University in Rhode 
Island, Ohio State University in Columbus, Ohio, University of 
Maryland/Johns Hopkins University joint center in Baltimore, 
Maryland, and at the University of Pittsburgh in Pennsylvania. 
An informed consent was obtained from each participant before 
the enrollment.

2.1. Cohort selection

For the current study, participants were selected from the main 
study regardless of age, sex, or race. Based on self-reported 
physician-diagnosed OA at baseline and radiographic knee 
OA in either knee using Kellgren and Lawrence (KL) grade 
at baseline (KL ≥ 2), all participants were categorized into a 
high-risk of knee OA (n = 1560), 1-site OA (n = 1233), 2-site 
OA (n = 1272), and ≥ 3-site OA (n = 721) groups. Baseline data 
were used to describe sample demographic and anthropometric 
characteristics.

2.2. Outcome measures

The primary outcome of this study was the HRQOL as mea-
sured by the medical outcomes study short-form 12 (SF-12) at 
baseline and follow-up visits up to 96-month (8 years) visits 
over 7-time points.[19] The SF-12 is a generic self-report ques-
tionnaire of HRQOL and consists of 12 items reflecting an 
individual’s functioning across 8 health domains. The SF-12 is 
designed to create composite scores reflecting physical health 
(Physical Component Summary Scale Score, PCS-12) and men-
tal health (Mental Component Summary Scale Score, MCS-12). 
Norm-based standardized scores were calculated for the PCS-
12 and MCS-12 scales to have a mean of 50 and a standard 
deviation of 10 in the general US population.[19] A score higher 
or lower than the norm-based score of 50 indicates better or 
poorer performance in the PCS-12 and MCS-12, respectively.[19] 
The SF-12 has established validity and reliability with a wide 
range of conditions and has been extensively used in research 
involving individuals with OA.[19,20]

2.3. Exposure group

Multiple joints OA at baseline visit was the predictor variable. 
Previous evidence has defined multiple joints OA in multi-
ple approaches, and the majority of the definitions included 
3 sites or more of OA.[1] Therefore, after using self-reported 
physician-diagnosed OA and radiography knee OA (KL ≥ 2) 
at baseline, 4 categories were established (high risk of knee 
OA, 1-site OA, 2-site OA, and ≥ 3-site OA) based on previous 
evidence. Specifically, participants were asked yes/no questions 
regarding physician-diagnosed OA for common joints in sep-
arate questions: “Doctor said you had osteoarthritis/degener-
ative arthritis in the knee.” The same question was repeated 
for the hip, hand/finger, back/neck, and a question for some 
other joints.

2.4. Confounders

Confounders for the current study were basic demographics 
(age, sex, race, education, and body mass index [BMI]) and 
selected clinical variables (depressive symptoms, physical activ-
ity level, number of medications, and number of comorbidities). 
These confounding variables have been adjusted for in previous 
similar research.[21] Age was recorded in years. The race vari-
able was categorized into (White vs others such as Black/Asian/
Other non-white) because the majority of the sample was of 
the White race. The level of education was categorized into as 

https://nda.nih.gov/oai/
https://nda.nih.gov/oai/


3

Alenazi et al.  •  Medicine (2025) 104:18� www.md-journal.com

high school/less and some college/graduate. BMI was obtained 
by dividing body mass (kg) by the square of height (m2).

Depressive symptoms were assessed by the self-reported 20-item 
Center for Epidemiologic Studies-Depression Scale.[22] Physical 
activity was assessed using the Physical Activity in the Elderly 
Scale (PASE).[23] The number of comorbidities was obtained using 
an adapted self-reported questionnaire from Charlson Index[24,25] 
and classified into none, 1, 2, and 3 or more comorbidities.

2.5. Data analysis

Descriptive statistics were computed for all baseline demograph-
ics and clinical variables. Differences between high risk of knee 
OA, 1-site OA, 2-site OA, and ≥ 3-site OA were examined using 
one-way ANOVA and Chi-square using Pearson Chi-Square for 
testing independence for continuous variables and categorical, 
respectively. Tukey’s least significant difference was used for 
post hoc analysis at baseline.

To examine whether OA, particularly multiple sites OA has 
an impact on physical and mental HRQOL, two separate gener-
alized estimating equations (GEE) modeled with a linear regres-
sion analysis were used. A high risk of knee OA, 1-site OA, 2-site 
OA, and ≥ 3-site OA were the predictor variables. The outcome 
variables were the physical and mental component summary of 
HRQOL.

To account for the influence of demographic and clinical vari-
ables on the relationship between OA sites and physical and 
mental HRQOL, two models were created. Model 1 was used 
to adjust for age, sex, race, and education. Model 2 was used to 
adjust for variables in model 1 in addition to BMI, depressive 
symptoms, physical activity, number of medications, and num-
ber of comorbidities. A high risk of knee OA was used as the 
reference.

Assumptions of all statistical analyses were explored to 
ensure stringent analyses and accurate results. The alpha level 
was set at 0.05 for all analyses. IBM SPSS for Mac version 25.0 
(SPSS Inc. Chicago, IL) was used for all analyses.

3. Results
A total of 4786 were included in the final model after full 
adjustments of the covariates. Baseline characteristics includ-
ing demographics and clinical variables are shown in Table 1. 
All participants were categorized into high-risk knee OA, 1-site 

OA, 2-site OA, and ≥ 3-site OA groups. Approximately 32.5% 
of the participants did not report the diagnosis of OA at baseline 
while 15% had at least 3 sites of OA as a diagnosis. All baseline 
demographics and clinical variables were statistically different 
between OA groups as shown in Table 1. post hoc analysis using 
Tukey’s least significant difference showed significant differ-
ences between all groups when compared to at-risk in age, BMI, 
PASE, and PCS. However, MCS was not statistically different 
between groups when compared to the at-risk group. Center 
for Epidemiologic Studies-Depression Scale was statistically dif-
ferent between all groups when compared to the at-risk group 
except for 1-site OA. Means for each OA category for PCS and 
MCS for HRQOL at baseline and over 7 times of the following- 
up are shown in Figures 1 and 2, respectively.

The results of GEE linear regression for the impact of mul-
tiple sites OA on the PCS of HRQOL are shown in Table 2. 
The results showed that participants with 1-site OA (Beta 
[B] = −1.04, 95% confidence intervals [CI]: (−1.5, −.6), 
P < .001), 2-site OA (B = −2.17, 95% CI: (−2.6, −1.7), P < .001), 
and ≥ 3-site OA (B = −4.98, 95% CI: (−5.7, −4.3), P < .001) had 
significantly declined PCS of HRQOL over time when compared 
to those with a high risk of knee OA at baseline after adjust-
ments for age, sex, race, education, BMI, depression, PASE, and 
number of comorbidities. After correcting for confounders, non-
whites, such as blacks, Asians, or other non-whites, significantly 
had lower PCS scores of 1.96, 95% CI: (−2.5, −1.4), (P < .001) 
than whites. Depression has also been found to be substantially 
linked with a somewhat lower PCS score of 0.22, 95% CI: (−3, 
−.19), (P < .001). Additionally, PCS of HRQOL values were 
significantly worse by 2.38, 95% CI: (−2.9, −1.8), 3.04, 95% 
CI: (−3.9, −2.1), and 4.78, 95% CI: (−6.3, −3.3), points, respec-
tively, for people with 1, 2, and 3 or more comorbidities.

The results of GEE linear regression for the impact of multiple 
sites OA on the MCS of HRQOL are shown in Table 3. Participants 
with 1 site of OA (B = 0.16, 95% CI: (−.1,.4), P = .229) had no sig-
nificant increase in the MCS, whilst 2 sites of OA (B = 0.46, 95% 
CI: (.2,.7), P = .001), and 3 sites or more of OA (B = 0.86, 95% 
CI: (.5, 1.2), P < .001) had a significant increase in the MCS of 
HRQOL over time when compared to those at high risk of knee 
OA after adjustments for age, sex, race, education, BMI, depres-
sion, PASE, and number of comorbidities. Low education levels 
(high school or less) and depression were significantly associated 
with poorer mental composite scores of 0.45, 95% CI: (−.8. −.1), 
(P = .003) and 0.83, 95% CI: (−.85, −.81), (P < .001).

Table 1

Baseline demographics and clinical characteristics of the study participants in each OA group.

Factors
At high risk of knee OA

N = 1560
1 site OA
N = 1233

2 sites OA
N = 1272

≥ 3 sites OA
N = 721 P*

Age, years (mean ± SD) 58.49 ± 9 61.27 ± 9 62.69 ± 9 64.02 ± 8 <.001
Sex, females, (% within OA) 848 (54.4) 672 (54.5) 771 (60.6) 507 (70.3) <.001
Race, white, (% within OA) 1233 (79) 1032 (83.7) 938 (73.7) 582 (80.7) <.001
BMI, Kg/m2 (mean ± SD) 27.47 ± 4.6 28.34 ± 4.4 29.66 ± 5 29.75 ± 4.9 <.001
Education, n, (% within OA) <.001
 � High school/less 218 (14.1) 178 (14.6) 230 (18.2) 144 (20.1)
 � Some college/graduate 1324 (85.9) 1043 (85.4) 1036 (81.8) 572 (79.9)
Depression (mean ± SD) 6.07 ± 6.6 6.39 ± 6.9 6.75 ± 6.8 7.88 ± 7.8 <.001
PASE (mean ± SD) 170 ± 83 162 ± 82 156 ± 80 145 ± 79 <.001
Comorbidities, (% within OA) <.001
 � None 1220 (79.6) 913 (75.1) 934 (74.1) 491 (69.0)
 � 1 198 (12.9) 196 (16.1) 196 (15.6) 131 (18.4)
 � 2 76 (5.0) 74 (6.1) 93 (7.4) 53 (7.4)
 � 3 or more 38 (2.5) 32 (2.6) 37 (2.9) 38 (5.3)
PCS (mean ± SD) 51.3 ± 8 49.7 ± 8.8 47.6 ± 8.9 44. 17 ± 10.2 <.001
MCS (mean ± SD) 53.5 ± 7.7 53.4 ± 8 54 ± 7.9 53.3 ± 9.1 .156

Missing cases for the OA category (n = 48).
BMI = body mass index, MCS = mental component summary, OA = osteoarthritis, PASE = Physical Activity Scale for Elderly, PCS = physical component summary.
*P indicates the P-value that was based on Chi-square for categorical variables or one-way ANOVA for continuous variables.
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4. Discussion
The current study examined the association of single and multiple- 
site OA at baseline with physical and mental HRQOL over 
an 8-year follow-up period in US adults compared to those 
at high risk of knee OA at baseline. The study hypothesis was 
partially supported in that participants with self-reported  
physician-diagnosed single and multiple joints OA at baseline 
were associated significantly with a decline in the physical but 
a significant increase in mental HRQOL over 96 months than 
those with a higher risk of knee OA at baseline after controlling 
for covariates.

Consistent with the current findings, a recent study found 
that hand OA at a single site was linked to lower HRQOL in 
both the general population and hospital patients when com-
pared to individuals without OA.[26] Additionally, the same 
study found that having both hand and knee OA concurrently 
further reduced physical HRQOL compared to hand OA alone. 
Other previous studies supported these findings by concluding 
that polyarticular OA (i.e., unilateral or bilateral OA in 2 or 
more joint sites) has a greater impact on physical HRQOL when 

compared to a single site of hand OA.[12,27,28] In terms of clinical 
relevance, patients with hand OA alone and patients with both 
hand and knee OA demonstrated a clinically relevantly lower 
physical HRQOL than individuals without OA.[26] In the current 
study, physical HRQOL scores for patients with 2 sites of joint 
OA as well as those with 3 or more sites of OA were 2.4 and 
5.5 points below the norm-based score of 50, respectively.[19] 
This indicates that these two groups of patients had clinically 
relevantly lower physical HRQOL. Future studies should seek 
potential treatment strategies that aim to improve physical 
HRQOL in patients with OA, especially in those with multiple 
sites of OA.

The current study indicated that multisite OA was associated 
with a decline in physical HRQOL that might be attributed 
to other risk factors such as multisite pain and physical func-
tions. Previous research found that multisite pain was associ-
ated with an increased risk of falls[29,30] and declined physical 
HRQOL.[31] The low physical HRQOL reported in the current 
study could be partially explained by central sensitization 
(CS); a condition characterized by an amplified response of the 

Figure 1.  The average physical component summary score for each time point and OA category.

Figure 2.  The average mental component summary score for each time point and OA category.
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central nervous system to stimuli, resulting in the perception 
of pain greatly magnified.[32] People with OA who experience 
severe pain may avoid physical activity that could exacerbate 
pain. A recent cross-sectional study compared physical func-
tion and CS between individuals with unilateral and bilateral 
knee OA using the Western Ontario and McMaster Universities 
Arthritis Index and CS Inventory.[33] Their findings showed that 
the bilateral knee OA group had significantly lower physical 
function and higher CS compared to the unilateral knee OA 
group. Furthermore, centrally driven CS might lead to increased 
pain over time in people with OA. A recent longitudinal study 
among knee OA patients undergoing total knee arthroplasty 
(TKA) (n = 223) compared the changes in pain intensity 
over time. Their results showed that the persistent disturbed 
somatosensory functioning group had a worse pain score 
over time especially 1-year post-TKA compared to the normal 

somatosensory functioning group, suggesting a presence of cen-
trally driven CS in knee OA patients awaiting TKA.[34] These 
findings highlighted the roles of psychological aspects in CS. A 
recent study conducted by Aylin Sariyildiz et al[32] examined the 
relationship between psychosocial parameters, type D person-
ality (combination of negative affectivity and social inhibition), 
and CS among participants with knee OA revealed that type 
D personality was significantly associated with higher CS and 
lower quality of life.

The results of this study revealed a significant increase in the 
MCS of HRQOL over time in people with two and multiple sites 
OA compared to those at high risk of knee OA after adjustments 
for covariates. Thus, while several studies reported that the 
HRQOL of older individuals with OA is worse in physical and 
mental aspects than those without OA, the current study found 
an improvement in mental HRQOL. The possible explanation is 

Table 2

GEE with linear regression for the association of baseline single and multiple sites OA with physical HRQOL over time.

Factors

Model 1 (n = 4739) Model 2 (n = 4701)

B (95% CI) SE P B (95% CI) SE P

At high risk of knee OA 1.00 1.00
One site OA −1.79 (−2.3, −1.3) 0.27 <.001 −1.04 (−1.5, −.6) 0.25 <.001
Two sites OA −3.30 (−3.8, −2.7) 0.28 <.001 −2.17 (−2.6, −1.7) 0.25 <.001
≥three sites OA −6.80 (−7.5, −6.1) 0.37 <.001 −4.98 (−5.7, −4.3) 0.34 <.001
Age* −0.11 (−1, −0.8) 0.01 <.001 −0.079 (−1, −.05) 0.01 <.001
Sex (males vs females) −0.16 (−.6,.27) 0.22 .455 0.013 (−.3,.4) 0.20 .95
Race (white vs others**) −3.72 (−4.3, −3.1) 0.31 <.001 −1.96 (−2.5, −1.4) 0.29 <.001
Education (high school/less vs some college/ graduate) 2.48 (1.8, 3.2) 0.34 <.001 1.19 (.5, 1.8) 0.31 <.001
BMI* −0.38 (−.4, −.3) 0.022 <.001
Depression* −0.22 (−.3, −.19) 0.01 <.001
PASE* 0.01 (.011,.015) 0.001 <.001
Comorbidities
 � None 1.00 1.00 1.00
 � 1 −2.38 (−2.9, −1.8) 0.29 <.001
 � 2 −3.04 (−3.9, −2.1) 0.48 <.001
 � 3 or more −4.78 (−6.3, −3.3) 0.78 <.001

References were at high risk of knee OA, male sex, white race, high school/less education, and none comorbidities.
95% CI = 95% confidence interval, B = Beta (unstandardized coefficients), BMI = body mass index, OA = osteoarthritis, PASE = Physical Activity for Elderly Scale.
* Others refer to nonwhite, such as Black/Asian/Other nonwhite.
** Indicates that adjustments were made at baseline and over time (7-time points of follow up), and all other factors were at baseline only.

Table 3

GEE with linear regression for the association of baseline single and multiple sites OA with mental HRQOL over time.

Factors

Model 1 (n = 4739) Model 2 (n = 4701)

B (95% CI) SE P B (95% CI) SE P

At high risk of knee OA 1.00 1.00
One site OA −0.34 (−.8,.1) 0.24 .158 0.16 (−.1,.4) 0.14 .229
Two sites OA −0.15 (−6,.3) 0.25 .557 0.46 (.2,.7) 0.14 .001
≥three sites OA −0.70 (−1.3, −.1) 0.31 .025 0.86 (.5, 1.2) 0.18 <.001
Age* 0.11 (0.09, 0.1) 0.01 <.001 0.09 (.07,.09) 0.01 <.001
Sex (males vs females) −0.93 (−1.3, −.6) 0.19 <.001 −0.41 (−.6, −.2) 0.11 <.001
Race (white vs others**) −0.77 (−1.3, −.2) 0.28 .006 0.48 (.2,.8) 0.16 .003
Education (high school/less vs some college/ graduate) 1.63 (1.03, 2.2) 0.31 <.001 −0.45 (−.8. −.1) 0.17 .009
BMI* 0.07 (.05,.09) 0.01 <.001
Depression* −0.83 (−85, −.81) 0.01 <.001
PASE* 0.002 (.001,.003) 0.001 .004
Comorbidities
 � None 1.00 1.00 1.00
 � 1 0.26 (−06,.5) 0.16 .113
 � 2 0.12 (−4,.6) 0.26 .644
 � 3 or more 0.07 (−.7,.8) 0.39 .85

References were at high risk of knee OA, male sex, white race, high school/less education, and none comorbidities.
95% CI = 95% confidence interval, B = Beta (unstandardized coefficients), BMI = body mass index, OA = osteoarthritis, PASE = Physical Activity for Elderly Scale.
* Indicates that adjustments were made at baseline and over time (7-time points of follow up), and all other factors were at baseline only.
** Others refer to non-white such as Black/Asian/Other non-white.
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that patients with multiple or severe OA might adjust their men-
tal and emotional health expectations and accept the decline 
in their physical function.[21] The relationship between multiple 
sites of OA and mental HRQOL requires more investigation 
to validate the present study’s results related to the increase in 
mental HRQOL.

The OA usually affects middle-aged and older populations 
and is often considered to be an inevitable part of aging.[35] The 
findings of the current study indicate that aging is associated 
with a greater number of OA joints. With aging, chondrocyte 
function declines due to cellular senescence, which results in a 
reduced ability to remodel and maintain articular cartilage.[36] 
Therefore, these changes may increase joint stiffness and ulti-
mately to an increased susceptibility to the destruction and 
development of OA.[36]

The finding of this study indicates that the prevalence of 
multiple joint OA increases continuously with being female. 
A higher percentage of participants who complain of multiple 
joint OA ≥ 3 is female with 72%. This finding was also reported 
in different studies[1,5] suggesting that there is a significant asso-
ciation between being female and a higher number of multiple 
joint OA. There is a possibility that women’s cartilage may be 
thinner, which could speed up cartilage loss.[37]

It was found that non-whites, including blacks, Asians, and 
other non-whites, had a worse physical HRQOL than whites. 
Being single, divorced, or widowed was more likely to occur and 
had a bigger impact on non-whites with lower annual wages,[38] 
which could be one explanation. Another reason would be that 
while TKA was less common in this cohort, the negative health 
effects of the treatment were more common.[39] It’s interesting 
to note that people with only a high school education or less 
had worse mental HRQOL, which was in contrast to an earlier 
study that found that white graduates were more likely to expe-
rience mental health issues.[38] However, a prior study found that 
having depressive symptoms increased the risk of arthritis and 
that the likelihood of survival dropped at each time point in 
both males and females, which is comparable to the findings of 
the present study.[40]

The various number of comorbidities have shown a rela-
tionship with OA.[35] The underlying mechanism of this rela-
tionship is still unclear. However, some potential mechanisms 
might explain this relationship such as increasing functional 
disability and obesity during aging.[41] The model for physical 
HRQOL showed a complex relationship with various forms 
of OA, unlike the mental HRQOL was influenced by the num-
ber of comorbidities for multiple OA in which aging, obesity, 
and depression have a consistent role for both factors (i.e., 
physical and mental). This finding was consistent with a pre-
vious study that found an increasing number of morbidities 
associated with more limitations in activities for people with 
OA.[42] In addition, the findings support previous evidence that 
explained depression as a psychological factor for low phys-
ical function[42] and considered one of the highest risks for 
OA.[43] Previous investigations related to common comorbid-
ities associated with OA found diabetes as a risk for declined 
gait speed, and gait speed predicted diabetes incidence in peo-
ple with arthritis.[44–48] Current knowledge on OA comorbidi-
ties focuses on the distribution and impact of health in future 
work is needed to establish extensive research designs for con-
firmed mechanisms, longitudinal effectiveness, and preventive 
strategies.

The current study has several strengths, including the design 
of the present study it’s a longitudinal study with a large sample 
size, which helps to understand the impact of multiple joints 
OA on HRQOL, notably among people without radiographic 
knee OA at baseline. One of the main limitations of the study 
is that due to the nature of the study design, controlling for 
other covariates was not feasible. Therefore, the lack of con-
trol for unmeasured covariates remains a plausible explana-
tion for some of the current findings. Another limitation was 

the diagnosis of OA in the study sample was based on a reli-
able and valid self-reported method in addition to KL grades 
for knee OA. However, using an objective measure, such as a 
radiographic diagnosis of OA for all joints as it’s considered 
the gold standard, will provide more reliable results. This study 
was limited to the multisite involvement of OA rather than joint 
locations to understand the generalized impact of multisite OA 
on HRQOL. Therefore, future research should examine the 
association of specific locations on HRQOL in this popula-
tion. In addition, HRQOL was not evaluated using SF-36 or 
other OA-specific measures because of unavailability. Therefore, 
results should be interpreted with caution because SF-12 mea-
sures general quality of life rather than OA-related quality of life 
even when comorbidities and other variables that could affect 
general quality of life have been taken into account in analyses. 
Future studies are warranted to investigate the clusters of objec-
tively diagnosed OA sites and their relationship with HRQOL 
by addressing all these limitations.

5. Conclusion
This study found that US adults with OA, particularly multi-
ple joints OA were more strongly associated with a decline in 
physical and an increase in mental HRQOL over time com-
pared to those with a higher risk of knee OA at baseline. Future 
research should explore potential treatment strategies that aim 
to improve physical HRQOL in this population, especially in 
those with multiple joints OA.
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