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Abstract

Objective—Adults with radiographic knee OA (rKOA) are at increased risk of mortality and 

walking difficulty may modify this relation. Little is known about specific aspects of walking 

difficulty that increase mortality risk. We investigated the association of walking speed (objective 

measure of walking difficulty) with mortality and examined the threshold that best discriminated 

this risk in adults with rKOA.

Methods—Participants with rKOA from the Johnston County Osteoarthritis Project (JoCoOA, 

longitudinal population-based cohort), Osteoarthritis Initiative and Multicenter Osteoarthritis 

Study (OAI and MOST, cohorts of individuals with or at high risk of knee OA) were included. 

Baseline speed was measured via 2.4-meter (m) walk test (short-distance) in JoCoOA and 20-m 

walk test (standard-distance) in OAI and MOST. To examine the association of walking speed with 

mortality risk over nine years, hazard ratios (aHR) and 95% confidence intervals (CI) were 

calculated from Cox regression models adjusted for potential confounders., A Maximal Likelihood 

Ratio Chi-square Approach was utilized to identify an optimal threshold of walking speed 

predictive of mortality.

Results—Deaths after 9 years of follow-up occurred in 23.3% (290/1244) of JoCoOA and 5.9% 

(249/4215) of OAI+MOST. Walking 0.2 meters/second slower during short- and standard-distance 

walk tests was associated with 23% (aHR[95%CI]; 1.23[1.10, 1.39]) and 25% (1.25[1.09, 1.43]) 

higher mortality risk, respectively. Walking <0.5 meters/second on short-distance and <1.2 meters/

second standard-distance walk tests, best discriminated those with and without mortality risk.

Conclusion—Slower walking speed measured via short- and standard-distance walk tests was 

associated with increased mortality risk in adults with rKOA.

Keywords

Gait speed; Arthritis; Death; Physical Function; Performance-based measures

Introduction

Knee osteoarthritis (OA) is a significant public health problem in older adults. Over 250 

million adults worldwide have OA1, and OA is a leading cause of functional limitation, such 

as difficulty walking2–5. Further, as age advances, the risk of and the adverse health 

consequences related to OA increases6. Previous population based studies in United States, 

United Kingdom and China have shown that adults with knee OA are at increased risk for 
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all-cause mortality7–10. Among adults with knee OA, those who self-report difficulty 

walking have a 51% higher risk for all-cause mortality compared to those with no 

difficulty11. Characterizing the severity of difficulty walking is important to predict health 

outcomes, and can be objectively performed with walking speed (i.e., dividing distance 

walked by time). Slow walking measured over standard distances, e.g., 20 meters, is 

associated with an increased risk of all-cause mortality and other markers of health in well-

functioning older adults12–15. Consequently, walking speed is a useful clinical vital sign of 

health1415, and could be assessed regularly in clinical settings15.

Measuring speed requires walking over a set distance. However, the distance for a walk test 

is often chosen based on space availability at a clinic as there is no standard distance 

established to measure walking speed. Shorter distance tests do influence walk speed16. For 

example, one to two meters are needed for acceleration when starting to walk, which 

occupies ∼5% to 10% of the total distance traveled during a standard 20-meter walk. 

However, during a short 4-meter walk test, the acceleration phase occupies roughly 25% to 

50% of the distance traveled, which may influence the measured walking speed. Hence, the 

time it takes to get up to a comfortable walking speed occupies a higher proportion of the 

short walk test than a 20-meter walk test. At present, it is unclear if walking speed measured 

using a short-distance walk test is associated with risk for all-cause mortality in adults with 

radiographic knee OA.

Additionally, it is unclear if there is an optimal threshold of walking speed measured from 

short-distance or standard-distance walk test that best discriminates those with and without 

the risk of all-cause mortality among adults with radiographic knee OA. We employed a 

novel technique called the Maximal Likelihood Ratio Chi-square Approach17 for identifying 

thresholds that best discriminate the risk of mortality in adults with radiographic knee OA. 

This approach is comparable to a receiver operating characteristic (ROC) curve, though this 

approach accounts for time-to-event and censoring, i.e., duration of time to death and 

dropouts.

The overall aim of this study was to investigate the association of walking speed with the 

risk of all-cause mortality in adults with radiographic knee OA from three large prospective 

observational cohort studies. We specifically aimed to investigate the association of walking 

speed measured from a (i) short-distance test using the data from the Johnston County 

Osteoarthritis Project (JoCoOA) and (ii) standard-distance test using the data from the 

Osteoarthritis Initiative (OAI) and Multicenter Osteoarthritis Study (MOST). Based on 

previous literature,1415 we hypothesized that slower walking speed regardless of whether 

being measured using short or standard-distance tests will be associated with increased 

mortality risk. We also calculated optimal thresholds of walking speed specific to each test 

that discriminated those with and without mortality risk. This investigation is important as it 

provides valuable information that can be applied clinically for short- and standard-distance 

tests to identify the risk of mortality among adults with radiographic knee OA.
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Methods

Study participants

We used data from three large prospective observational cohort studies, i.e., the Johnston 

County Osteoarthritis Project (JoCoOA), Osteoarthritis Initiative (OAI), and Multicenter 

Osteoarthritis Study (MOST). In the JoCoOA, participants were not selected based on 

disease status, while participants in the OAI and MOST were either at risk for or had knee 

OA. However, in all three cohort studies, participants were community-dwelling adults who 

had knee radiographs were taken at baseline. For the purpose of this study, we only included 

participants with radiographic knee OA defined as Kellgren–Lawrence grade ≥ 2 on x-ray in 

one or both knees at baseline.

Detailed descriptions of JoCoOA718, OAI19, and MOST20 eligibility criteria have been 

published elsewhere. Briefly, the JoCoOA enrolled residents aged 45 years or older from one 

of six townships in Johnston County, North Carolina, using a population-based sampling 

strategy. The OAI recruited adults aged 45–79 years from clinical sites located in Baltimore, 

Maryland; Pittsburgh, Pennsylvania; Pawtucket, Rhode Island; and Columbus, Ohio. MOST 

recruited adults aged 50–79 years from Birmingham, Alabama; and Iowa City, Iowa. Study 

protocols were approved by the relevant institutional review boards. All participants 

provided written informed consent to participate before enrollment. Figure 1A–B provides a 

summary of how the final analytic sample was obtained. The current analysis for walking 

speed measured using a short-distance walk test included data from participants enrolled in 

the JoCoOA who completed the baseline assessment of walking speed. Specifically, the 

walking speed assessment was conducted during 1991–1998 for the original enrollment 

cohort and during 2003–2004 for the enrichment cohort (and for 49 original cohort 

participants who did not have the assessment at baseline (Figure 1a)). The current analysis 

for walking speed measured using standard-distance walk test included data from 

participants who completed the baseline assessment of walking speed conducted between 

2004–2006 in the OAI study and 2003–2005 in the MOST study (Figure 1b).

Study Outcome

All-cause mortality—In the JoCoOA, time to all-cause mortality was quantified from the 

baseline visit (conducted between 1991–1998 or 2003–2004) to the date of death. The date 

and cause of death were ascertained using the National Death Index (NDI). Additionally, 

known deaths not found through NDI records, but confirmed through local vital records 

searches from the Johnston County Register of Deeds office were included. The local vital 

records search provides information regarding deaths in Johnston County. Follow-up time 

was calculated from baseline assessment until death, or until administrative censoring, which 

took place when a participant reached the end of the study period (December 31, 2015). The 

total follow-up period for the JoCoOA was more than 24 years. However, for the purpose of 

this analysis, the total follow-up time of the sample was truncated to 9 years to be consistent 

with the average follow-up time for the OAI and MOST studies.

In the OAI, time to all-cause mortality was quantified from the baseline visit (conducted 

between 2004–2006) to the date of death. The date of death was confirmed through obituary 
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or death certificates by the OAI study team, when available. Follow-up time was calculated 

from baseline assessment until death, or until administrative censoring, which took place 

when a participant reached the end of the study period (March 31, 2017). The average time 

of follow-up was 10.2 years for the entire OAI sample.

In the MOST, the date of death and assessment visits were not available because the consent 

of releasing these data were not taken from the study participants. However, the time to all-

cause mortality was provided in the requested dataset by the MOST study team, and it was 

quantified in months from the baseline visit (conducted between 2003–2005) to the date of 

death. The deaths of study participants were confirmed through obituary or death certificates 

by the MOST study team, when available. Follow-up time was calculated from baseline 

assessment until death, or until administrative censoring, which took place when a 

participant reached the end of the study period (i.e., 84-month clinic visit). The average time 

of follow-up was 7.3 years for the entire MOST sample.

For this study, data from the OAI and MOST were combined, given the method used to 

quantify walking speed was the same. A similar approach has been used by other studies 

where the data from OAI and MOST were combined together, given the same assessment 

tools were used to measure a construct21. Therefore, the average time of the follow-up for 

the OAI and MOST sample together was 9.1 years. Further, there was almost no lost-to 

follow-up because ascertainment of death by the National Death Index (JoCoOA) and by 

obituary and death certificate (OAI and MOST studies) was complete and accurate.

Study exposure

Short-distance walk test—In the JoCoOA, a 2.4-meter (m) (short-distance) walk test 

was used to calculate walking speed during the baseline visit for both the original and 

enrichment enrollment cohorts. During the walk test, the participants were instructed to walk 

at their usual speed over a marked 2.4 m course in an unobstructed and dedicated room. The 

participants did not have the room to walk beyond the 2.4 m mark. Walking time was 

assessed with a digital stopwatch and recorded in seconds to the nearest tenth of second in 

two trials over a 2.4 m distance. The two trials were averaged, and walking speed in meters/

second (m/s) was calculated as the total distance (2.4 m) divided by the total average time to 

complete the walk test. The 2.4-m walk test has fair to good test-retest reliability (intraclass 

correlation coefficients > 0.5) for measuring walking speed in older adults2223.

Standard-distance walk test—In the OAI and MOST, the 20-m (standard-distance) 

walk test was used to calculate walking speed during the baseline visit. During the walk test, 

the participants were instructed to walk at their usual speed over a marked 20-m course in an 

unobstructed and dedicated corridor. Participants were allowed to walk (i.e., could take three 

more steps) after they crossed the 20-m mark. A digital stopwatch was used to record the 

time to complete the test. The timing began at the initial movement from standing at the start 

and stopped when they crossed the 20-m mark. Walking speed in m/s was calculated by 

dividing the total distance (20 meters) by the total time to complete the walk test (seconds). 

The 20-m walk test has high test-retest reliability (intraclass correlation coefficients > 0.9 or 
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Spearman correlation co-efficient > 0.8) for measuring walking speed in adults with knee 

OA24–26.

Potential confounders

We considered the following baseline factors as potential confounders based on their 

association with walking speed and all-cause mortality1327–33: age, sex (female versus 

male), race/ethnicity (white versus non-white), education (less than college graduate versus 

at least college graduate), body mass index (BMI, kg/m2) computed from weight and height 

assessment, comorbidity measured using the modified Charlson comorbidity index34, 

depressive symptoms measured using the Center for Epidemiologic Studies Depression 

Scale (≥ 16 versus <16)35, and symptomatic knee OA, which was defined as the presence of 

knee pain, aching or stiffness on most days in the past month during the previous year in 

either right or left knee and presence of concomitant radiographic knee OA. These factors 

were ascertained at the study enrollment by interview, questionnaire, and/or direct 

measurement, as appropriate.

Statistical Analysis

We described the study sample by calculating means and standard deviations for continuous 

variables and percentages for categorical variables. After testing the proportional hazards 

assumptions were met using the Supremum Test, we examined the association of walking 

speed with all-cause mortality over nine years by calculating hazard ratios (HR) and 95% 

confidence intervals (95%CI) from the Cox regression model, which was adjusted for 

potential confounders (aHR). The standard error of measurement (SEM) [SEM = Standard 

deviation × √(1-reliability)] for walking speed measured using short-distance walk test was 

0.16 m/s (SEM = 0.22 × √(1–0.5)). To account for SEM for short-distance walk test, we 

calculated the aHR per 0.2 m/s change in walking speed with mortality risk. We used the 

same interval for the change in walking speed measured using standard-distance walk test to 

ensure the consistency.

Sima and Gönen17 considered several techniques modifying ROC-based methods and test-

based methods for investigating thresholds predictive of a time to event outcome17. 

Accounting for time-to-event and for censoring provides critical information about the time 

at risk, especially when the outcomes are measured at different time points. For example, the 

walking speed threshold for survival time longer than four years may be different from 

survival time longer than seven years. Therefore, prior approaches to identify optimal 

thresholds for uncensored binary outcomes needed modification. Based on their simulation 

studies, Sima and Gönen17 recommended the use of an approach maximizing the likelihood 

ratio test for the selection of the optimal threshold. Therefore, we used the maximal Chi-

square method to identify the optimal threshold of walking speed that predicted the risk of 

all-cause mortality17. Specifically, we ran unadjusted Cox models for different thresholds of 

walking speed. We then identified the model that gave the maximal Chi-Square value. This 

method maximizes the concordance between walking speed and mortality risk, which is a 

metric used to evaluate the performance of the thresholds when there are censored 

endpoints. This method is similar to maximizing the Youden index, a metric employed when 

using a ROC method. We also calculated the proportion of those at risk of mortality, and the 
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sensitivity, specificity, and positive and negative likelihood ratios of the thresholds for 

walking speed from short-distance and standard-distance walk tests.

We ran separate analyses for short- and standard-distance walk tests. To investigate the 

stability of the study findings for the standard-distance walk test, we ran separate analyses 

using OAI and MOST cohorts either independently or combined into one sample. An 

individual patient data meta-analysis accounting for clustering by the study of origin was 

carried out when using data was combined from both cohorts (OAI and MOST). To account 

for potential differences in baseline hazards for each cohort, a one-step stratified Cox 

regression model was used to examine the association of walking speed and mortality risk. 

Additionally, to identify the optimal threshold predictive of mortality risk in this sample, the 

likelihood ratio was obtained from a one-step stratified Cox regression model for different 

walking speed thresholds. Consequently, an optimal walking speed threshold corresponded 

to the one-step stratified Cox regression model that yielded the maximal likelihood ratio. All 

the analyses were conducted in SAS 9.4 (Statistical Analytical Software, Version 9.4, SAS 

institute, Cary, North Carolina, USA)

Results

Short-distance walk test

Of the 4251 participants enrolled in the JoCoOA, 1244 participants met study criteria by 

completing the 2.4-m walk test and had radiographic knee OA at the baseline visit. The 

average age was 65.2 ± 10.8 years (mean ± sd), BMI 31.9 ± 7.7 kg/m2, over half were 

women (63%), and were white (63%), and 6.7% were at least a college graduate. 23.4% of 

the analytic sample (n=290) died over nine years (Table 1).

Walking 0.2 m/s slower during the short-distance walk test was associated with an 23% 

(aHR 1.23, 95% CI [1.10, 1.39]) higher risk of mortality over nine years in the adults with 

radiographic knee OA (Table 2). Walking slower than 0.5 m/s on the short-distance walk test 

was an optimal threshold to best discriminate those with and without mortality risk in adults 

with radiographic knee OA since it yielded maximal chi-square value in unadjusted Cox 

models (Table 3). The optimal threshold, i.e., < 0.5 m/s, on a short-distance walk test yielded 

84% specificity, 32% sensitivity and a negative likelihood ratio of 0.80, (95% CI [0.74, 

0.87]).

Standard-distance walk test

Of the 7822 participants recruited for the OAI and MOST studies, 4215 participants met 

study inclusion criteria by completing the 20-m walk test and had radiographic knee OA at 

the baseline visit. The average age was 63.1 ± 8.6 years (mean ± sd), BMI 30.6 ± 5.6 kg/m2, 

over half were women (59%), the majority (79%) were white, and 51% were at least a 

college graduate. 5.9% of the analytic sample died (n=249) over nine years (Table 1). On 

average, participants in the OAI study were slightly younger, had a lower BMI, higher 

walking speed, lower proportion reported depression compared to those in the MOST study 

(Table 1).
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Walking 0.2 m/s slower during the standard-distance walk test was associated with a 25% 

(aHR 1.25, 95% CI [1.09, 1.43]) higher risk of mortality over nine years in the adults with 

radiographic knee OA (Table 2). We found similar findings when we investigated this 

association in the OAI only. However, the association between walking speed and mortality 

was attenuated and less precise in the MOST only.

Walking slower than 1.2 m/s on a standard-distance walk test was an optimal threshold to 

best discriminate those with and without mortality risk in adults with radiographic knee OA. 

This threshold yielded the maximal chi-square value in the unadjusted Cox model stratified 

by study origin (Table 3). The optimal threshold, i.e., < 1.2 m/s, on a standard-distance walk 

test yielded 60% specificity and 62% sensitivity, and a negative likelihood ratio of 0.64, 

(95% CI [0.55, 0.75]). This optimal threshold was similar when examined using the data 

from the OAI cohort only. However, walking slower than 1.1 m/s on a standard-distance 

walk test was the optimal threshold that best discriminates those with and without mortality 

risk in adults with radiographic knee OA using the data from the MOST cohort only (Table 

3).

Discussion

We found walking speed, irrespective of whether it was measured using short- or standard-

distance walk tests, was associated with increased risk of all-cause mortality over nine years 

among adults with radiographic knee OA, after adjusting for potential confounders. 

Specifically, we found walking slower than 0.5 m/s on the short-distance and 1.2 m/s on the 

standard-distance walk tests were optimal thresholds that discriminated adults with 

radiographic knee OA with and without mortality risk over nine years.

We found that slow walking speed was strongly associated with all-cause mortality in adults 

with radiographic knee OA. This finding is consistent with previous studies showing that 

knee OA increases the risk of mortality by making walking difficult for adults11. 

Impairments in one or more body systems37,, including vision, lower extremity strength3637, 

postural control37 and aerobic capacity38, may reduce walking speed, which in turn may 

increase the risk for adverse health consequences. Specifically previous studies have 

reported that slow walking speed was a strong predictor of adverse health outcomes, i.e., 

mortality and prolonged hospitalization difficulty crossing the streets using timed signals in 

older adults12–1539, poor response to rehabilitation in adults after stroke1440, structural 

worsenin gi nthe patellofemoral joint in adults after anterior cruciate ligament 

reconstruction41 and increased risk of incident radiographic and symptomatic knee OA42. 

Slow walking speed was associated with an increased odds of loss of work due to health 

status43 and reduced ability to engage in daily walking, i.e., walking fewer steps per day in 

adults with knee OA44. Inability to participate in daily walking has shown to be associated 

with increased risk of mortality in older adults4546. Therefore, slow walking speed probably 

represents impairments in one or more body systems, which in turn may explain its 

association with increased mortality risk in adults with knee OA.

We found that the optimal thresholds that best discriminated those with and without 

mortality risk for a short-distance walk test and a standard-distance walk test were walking 
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slower than 0.5 m/s and 1.2 m/s, respectively. These differences are likely due to the 

acceleration and deceleration walking phases to achieve a self-selected usual pace47. Najafi 

et al.47 found that older adults walk faster on a 20-m walk test compared to the 10-m walk 

test47. Peters et al16 found that walking speed obtained using the 4-m walk test should not be 

used interchangeably with the 10-m walk test. Based on our study findings and past 

evidence, we recommend using different thresholds to determine the risk of mortality for 

short- (i..e, 2.4-m walk test) and standard- (20-m walk test) distance walk tests. However, we 

strongly caution performing a direct comparison of association and thresholds of walking 

speed measured using a short- vs. standard distance walk test to mortality risk solely based 

on the findings of this study because the walk tests were administered in different cohorts. 

The short-distance walk test was administered in a population-based cohort, while the 

standard-distance walk test was administered in a cohort that had or was at risk of 

developing knee OA. We restricted all samples to adults with radiographic knee OA, which 

was ascertained using a similar methodology and ensured a similar average follow-up time 

frame. Yet, there were many other differences (including geographic location) across the 

cohorts besides the differences in participant characteristics (including age, education, sex, 

and race) and incidence of mortality, which could contribute to unmeasured confounding. 

The JoCoOA sample was slightly older, there was a higher proportion of females, higher 

mortality incidence and there was a much lower proportion of participants with at least 

college education, compared to OAI and MOST samples.

Given our study findings, health care professionals should consider measuring walking 

speed as part of routine clinical practice. Walking speed is a simple and reliable measure, 

and recommended as a clinical outcome in adults with knee OA48. Assessing walking speed 

alone may aid in identifying patients with knee OA who are at risk of poor future health 

outcomes, and in need for early investigation and management 121415.

The major strength of our study is that we used three large datasets with a long follow-up (9 

years) and comprehensively assessed data on adults with or at risk of knee OA, walking 

speed, and other comorbidities. However, our study had some limitations. First, we caution 

generalizing the results of our study to all individuals with knee OA, since the majority of 

the sample who completed the 20-m walk test (OAI and MOST) was white and highly 

educated. Second, we did not account for intercurrent events such as hospitalization or knee 

replacement, which may have occurred during follow-up when we investigated the 

association of walking speed with all-cause mortality. We believe understanding how such 

events alter the association of walking speed with all-cause mortality is important in future 

research. Third, in the OAI and MOST, the participants had room to walk beyond the 20-m 

mark, so the deceleration phase of the walk test after the timing had stopped was not the part 

of the 20-m course. However, while testing walking speed in JoCoOA, there was little room 

to decelerate after crossing the 2.4 m mark, and the timing had stopped. Therefore, the 

deceleration phase may not have been the same between short- and standard-distance walk 

tests. This may be one reason why a lower threshold was found on short-distance walk test 

compared to the standard distance walk test. In an ideal study design, both short- and 

standard-distance walk tests would be administered in the same participants, which could be 

done in future work. However, in this study, we used the retrospective study design to 

investigate the research question so we could leverage the previously collected large data. 
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Lastly, the association of walking speed and mortality risk was attenuated and was less 

precise in the MOST only. We believe the lower incidence of mortality in the MOST sample 

(5.0%) may have limited precise estimation of the association between walking speed and 

mortality risk.

Conclusion

Slow walking speed during a short-distance or standard-distance walk test may signify a 

higher risk of all-cause mortality over nine years in adults with radiographic knee OA. The 

threshold of walking speed that discriminated mortality risk was walking slower than 0.5 

m/s on a short-distance walk test and walking slower than 1.2 m/s on a standard-distance 

walk test. Health professionals may consider referring patients with radiographic knee OA 

who walk < 0.5 m/s on a 2.4-m walk or < 1.2 m/s on a 20-m walk test for further 

examination to manage OA-related impairments and functional limitation.
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Figure 1. 
A–B. Analytic sample size for walking speed measured over a 2.4-m (short-distance) walk 

test (A) and a 20-m (standard-distance) walk test (B)

rKOA=radiographic knee osteoarthritis
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Table 1:

Characteristics of study participants with radiographic knee OA (rKOA) enrolled in the Johnston County 

Osteoarthritis Project (JoCoOA), Osteoarthritis Initiative (OAI) and Multicenter Osteoarthritis Study (MOST), 

OAI only and MOST only cohorts.

JoCoOA OAI+MOST OAI MOST

Total sample N 1244 4215 2557 1658

Age, years mean ±SD 65.2±10.8 63.1±8.6 62.6±9.0 64.0±8.0

Women % (n) 66.8 (831) 59.0 (2497) 57.8 (1477) 61.5 (1020)

Race, white % (n) 63.0 (784) 79.0 (3328) 77.3 (1976) 81.5 (1352)

Education, at least college graduate % (n) 6.7 (83) 50.6 (2134) 57.2 (1463) 40.5 (671)

a
BMI, kg/m2 mean ±SD

31.9±7.7 30.6±5.6 29.6±4.8 32.0±6.4

b
Comorbidities mean ±SD

1.4±1.4 0.5±0.9 0.4±0.8 0.6±1.0

c
Presence of depression % (n)

13.3 (164) 11.5 (484) 9.9 (252) 14.0 (232)

d
Presence of symptomatic knee OA

60.9 (757) 52.5 (2212) 54.1 (1384) 49.9 (828)

Baseline speed, meters/second mean ±SD 0.70±0.25 1.24±0.22 1.30±0.22 1.16±0.21

Number of deaths % (n) 23.4 (290) 5.9 (249) 6.5 (167) 5.0 (82)

Time to deaths, years mean ±SD 4.9±2.4 6.3±2.6 6.6±2.5 4.8±2.0

Total follow-up time, years mean ±SD 8.0±2.2 9.1±3.0 10.2±3.2 7.3±1.3

Note.

a
BMI=Body Mass Index

b
Comorbidities were measured using the modified Charlson comorbidity index

c
Participants were classified with depression present if the score on the Center for Epidemiologic Studies Depression Scale was ≥ 16

d
Participants were classified as symptomatic knee OA present if they reported the presence of knee pain, aching or stiffness on most days in the 

past month during the previous year in either knee and had rKOA in either knee.
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Table 2:

Association of walking speed measured over a 2.4-m walk test in the Johnston County Osteoarthritis 

(JoCoOA; A) and a 20-m walk test in Osteoarthritis Initiative (OAI) and Multicenter Osteoarthritis Study 

(MOST; B), OAI only (C), and MOST only (D) with the risk of all-cause mortality over nine years among 

adults with radiographic knee osteoarthritis (rKOA)

Test Unadjusted HR [95%CI] Adjusted HR [95%CI]

Walking 0.2 meters/second slower on

2.4 m (short-distance) walk test

 A) JoCoOA cohort 1.40 [1.27, 1.55]* a
1.23 [1.10, 1.39]*

20-m (standard-distance) walk test

 B) OAI + MOST cohorts b
1.51 [1.35, 1.69]* a,b

1.25 [1.09, 1.43]*

 C) OAI cohort only 1.53 [1.33, .75]* a
1.32 [1.12, 1.55]*

 D) MOST cohort only 1.47 [1.22, 1.78]* a
1.11 [0.88, 1.40]

Note.

a
Adjusted for sex, race, education, baseline age, body mass index, comorbidities, the presence of depression and symptomatic knee OA.

b
Cox model stratified by study origin

HR=hazard ratio, CI=confidence interval

*
Denotes statistical significance
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