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 Abstract 

Background: Physical activity is very helpful to the health outcomes of adults. 

Understanding the physical activities of the adults who have arthritis is of vital 

importance for formulating population-based public hygiene programs or measures. 

Also, it helps maintain the functional ability of the aged persons with arthritis 

resulting in the mitigation of its various limitations. Nevertheless, whether the 

physical limitations report transient, accidental, or chronic deformities in cross-

sectional surveys is unclear. Whether sports activity could improve health conditions 

in older adults with Arthritis is unknown. However, it is clear that persons with 

Arthritis suffer from a poor quality of life and a difficulty carrying out a great deal of 

daily activities. 

Methods: A cross-sectional study design is applied to derive the findings in 

this study using the National Health and Nutrition Examination Survey (NHANES). 

Data from the six periods of the NHANES survey from 2007 to 2018 were obtain. 

Related data files (Socio-demographic information, medical questionnaire, physical 

activity (PA) and physical functioning (PF) data) were selected. Socio-demographic 

information was drawn from the family and sample person data files. Information on 

arthritis (self-report) was taken from the medical questionnaire data file. PA and PF 

information was taken from the questionnaire data file. 

Results: We found that 9467(27%) participants reported as Arthritis from 2007 

to 2018. Compared with non- arthritis subjects, Arthritis participants tended to be 

older (62.2 ± 13.8 vs. 45.3 ± 17.0, p<.001), female (59.5% vs. 48.5%, p<.001), lower level 
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of education (28.6% vs. 23.7%, p<.001). The multivariable logistic regression showed 

that participants with arthritis were more likely to perform work activities and 

instead perform less walking or bicycle (OR:0.79, 95%CI: 0.71-0.88, p<.001), and 

recreational activities. Further, we also included the population ≥65 years of age or 

older with Arthritis causing physical movement difficulties, to find out about the 

health status of these people and whether they are physically active or how often 

they are physically active. Compared to arthritis patients (≥65 years older) with 

non-functional limitations, arthritis patients with functional limitations tended to be 

female (63% vs. 53%), divorced (48% vs. 39%). In addition, minutes of sedentary 

activity were associated with functional limitations risk among arthritis patients with 

65 years or older (OR, 1.59 for >480 mins, OR, 1.32 for (360~480) mins compared with 

≤240 mins). Compared with arthritis patients doing less than 30 minutes of moderate 

recreational activities in a typical week, those doing above 180 minutes were more 

likely to have functional limitations risk.  

Conclusions: Compared with arthritis patients doing less than 30 minutes of 

moderate recreational activities in a typical week, those doing above 180 minutes 

were more likely to have functional limitations risk. These findings suggest that less 

than 180 minutes of moderate recreational activities in a typical week are a good 

choice and ideal for Arthritis patients. Therefore, the findings of this study will 

provide important insight for developing interventions to foster physical activity in 

people with different types of arthritis and consequently improve their health and 

well-being.  
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1.Introduction 

Arthritis refers to a term that describes an array of conditions which affect parts 

of the body including bones, joints and muscles. Rheumatoid arthritis and 

osteoarthritis are the common types of arthritis. Osteoarthritis is a degenerative 

condition that affects the cartilage in the joints and is caused by wear and tear as time 

progresses. On the other hand, rheumatoid arthritis refers to an autoimmune 

condition which leads to inflammation in the joints and potentially leads to damage 

and deformity in the area [1]. Both types of arthritis can cause pain, stiffness, and 

limited mobility.  

Chronic Arthritis s a painful, chronic inflammatory disease mainly characterized 

by swelling, morning stiffness, and multi-joint deformity caused by proliferative 

synovitis, which is the main reason for chronic soreness and limited function [1, 2]. 

Since 1987, several studies have shown that as time goes on, the malformation, 

injury, and disease progression of psoriatic arthritis (PsA) patients will grow [3, 6]. In 

the United States, over 4 million people have arthritis. More than 40% of this 

individuals report that they have limited mobility due to the condition [6, 7]. 

Physical activity is an effective and important aspect of managing arthritis and 

maintaining overall health in older adults. Regular physical activity can help to 

reduce pain and stiffness, improve mobility, and prevent disability. Physical activity 

can also help to maintain muscle strength, balance, and cardiovascular fitness. 

Additionally, physical activity can positively impact mental health, including 
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reducing depression and anxiety. Even though there are significant benefits that are 

derived from physical activity, older adults with arthritis regularly struggle to 

consistently engage in physical activity due to pain, stiffness, and fatigue. Other 

barriers to participation include limited or lacing information and insight regarding 

the appropriate types of physical activity, inaccessibility to relevant facilities and 

deprived social support. Additionally, older adults with arthritis may be hesitant 

take part in physical activity due to a fear of exacerbating their condition.  

Recently, many studies have proven that regular movement of medium to high 

intensity might effectively improve muscle group's power and cardiopulmonary 

function among healthy people and chronic disease patients, such as rheumatoid 

arthritis and people with cowhide moss [8, 11]. Diego Roger-Silva and colleagues, in 

their study, found that moderate evidence backs the importance and role of exercises 

in improving physical functioning and quality of life in patients with psoriatic 

arthritis. Psoriatic arthritis is a type of arthritis that affects individuals with psoriasis, 

a chronic skin condition [9]. Roger-Silva et al. reviewed several randomized 

controlled trials that had made evaluations on the effectiveness of exercise 

interventions in improving physical functioning and quality of life in patients with 

psoriatic arthritis [9]. The study's findings indicate that exercise programs, such as 

aerobic, resistance, and stretching exercises significantly improve physical 

functioning, life quality and general wellness in individuals struggling with psoriatic 

arthritis. Specifically, the study found that aerobic exercises, which include walking, 

cycling, or swimming, can improve cardiovascular fitness, muscle strength and 
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endurance, and overall physical function in psoriatic arthritis patients. Stretching 

exercises can help to improve flexibility and reduce pain and stiffness associated 

with psoriatic arthritis [12, 13]. The study also found that exercise programs that are 

specifically designed for patients with psoriatic arthritis and are conducted under the 

supervision of a physical therapist or other healthcare professional have greater 

effectiveness in improving physical functions and general life quality than self-

directed exercise programs, supporting the use of exercise therapies to enhance 

physical performance and overall quality of life in psoriatic arthritis patients on the 

basis of moderate evidence [12]. This study ultimately finds out that that exercise 

intervention should be tailored to the specific needs and abilities of each patient and 

that patients should be closely monitored and supervised by a healthcare 

professional [12]. 

Further, as a major modifiable lifestyle tool, physical activity can improve 

people's health, and studies reveal it has a significant influence on progression of 

illness life quality. The European League Against Rheumatism has suggested it as a 

constituent of typical treatment [14]. According to the guide, adults over the age of 

18 should take part in moderate-intensity aerobic physical activity for at least 150 

minutes (2 hours and 30 minutes) per week or vigorous-intensity aerobic physical 

activity for at least 75 minutes (1 hour and 15 minutes) per week. Additionally, the 

guide recommends that adults should participate in muscle-strengthening activities 

involving all major muscle groups at least two days on a weekly basis [14]. 

Moderate-intensity exercises are activities that cause the heart to beat faster and 
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breathing to become deeper [15]. Moderate-intensity physical activities involve 

dancing, walking, swimming and cycling. The guide suggests that adults can also 

engage in vigorous-intensity exercises, such as running, jumping rope, or swimming 

laps, for a shorter duration to achieve the same weekly goals. 

Additionally, the American Guide to Physical Activity and Health states that 

engagement in regular physical activity leads to numerous health outcomes. Some of 

these benefits include a reduction in the risk associated with type-2 diabetes, various 

forms of cancer, heart disease or stroke and improved mental health and cognitive 

function. It also helps to maintain a healthy weight, improve muscle and bone 

strength, and minimizes the risk of falls often experienced by older adults. Thus, 

walking is healthy compared to sitting for a long time and is recommended for better 

health.  

Relevant studies that have been conducted in the past have found that moderate 

physical activity is very helpful to the health outcomes of adults, especially the 

elderly [16, 17]. Understanding the physical activities of the elderly who have 

arthritis is of vital importance for formulating population-based public hygiene 

programs or measures. Also, it helps maintain the functional ability of the aged 

persons with arthritis resulting in the mitigation of its various limitations. 

Nevertheless, whether the physical limitations report transient, accidental, or chronic 

deformities in cross-sectional surveys is unclear. From a clinical point of view, it 

would be helpful to know the model of progress of physical disability, especially to 

take close note of the factors related to sustained or chronic deformities. Whether 
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sports activity could improve health conditions in older adults with Arthritis is 

unknown. However, it is clear that persons with Arthritis suffer from a poor quality 

of life and a difficulty carrying out a great deal of daily activities. 

Various studies, including questionnaire-based surveys and investigations 

making use of accelerometers, have demonstrated that the amount of exercise for 

arthritis patients is lower than the recommended and current amount or levels. It is 

also well known that persons who have Arthritis have their self-respect aggrieved 

and their systemic and emotional capacities affected, which consequently affects 

their living standards and daily activity abilities [18]. Also, even though there are not 

many studies about the influential factors of physical exercise of arthritis patients, it 

is agreed that physical training can effectively improve individuals' functional 

capacity and living standards.  

Therefore, the aims of the present thesis are: 

1) To compare differences in physical activity between people with arthritis and 

those without and to evaluate whether there are differences across different types of 

arthritis (general objective);  

2) to examine, among adults older than 65 years old with arthritis, the 

association between physical activity and functional limitations (specific objective).  
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2. Methods  

2.1 Overview of the NHANES Database 

The National Center for Health Statistics for Disease Control and Prevention 

(CDC) continuously launched the National Health and Nutrition Examination 

Survey (NHANES), which is a survey of the national and non-institutional 

population in the United States. since the 1960s (about 5,000 Americans of all ages, 

spanning 15 counties every year). The special feature of this survey is that NHANES 

is a multipart survey. It not only combines face-to-face interview, physical 

examination, but also includes laboratory tests. The interviews include demographic, 

socio-economic, diet, and health-related issues. The physical examination consists of 

medical, dental, physiological measurements. Laboratory data includes some 

medical indicators and tests, such as blood glucose and triglycerides. The survey 

data are mainly used to determine the prevalence, prevention, and risk factors of 

major diseases, formulate public health policies, evaluate nutritional status, and to 

guide future research, health plans and services. Furthermore, NHANES is managed 

by trained medical personnel, quality control is quite appropriate. In fact, because 

this repeated cross-sectional survey investigates a comprehensive, stratified, 

probability-clustered, nationally representative sample, it also provides analysis 

guidance to properly weight the analysis objects.  

The NHANES acquired authorization and consent from the National Centre for 

Health Statistics Research Ethics Review Board, and the participants offer informed 
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consent in writing. All study protocols and results are available on the website of 

CDC (http://www.cdc.gov/nchs/nhanes.htm). Therefore, the data used in this study 

are from public data of NHANES, without additional authorization and ethical 

review. 

2.2 Obtain of the NHANES Data 

In this study, data from the six periods of the NHANES survey from 2007 to 2018 

(one period every two years) were obtain to conduct this cross-sectional study. 

According to the aim of our study, related data files (Socio-demographic 

information, medical questionnaire, physical activity (PA) and physical functioning 

(PF) data) were selected. Socio-demographic information was drawn from the family 

and sample person data files. Information on arthritis (self-report) was taken from 

the medical questionnaire data file. PA and PF information was taken from the 

questionnaire data file. 

2.2.1 Study Population 

As it is all known that the public data file used by NHANES include the 

participant identification code, it is possible to link specific participants with their PA 

and PF data. The inclusion criteria for this study include:  

1) age ≥20 years (a threshold consistent with NHANES sampling subdomains) and 

2）participants who response the related data files are considered reliable, for 

example: participants answer the medical questionnaire, PA/PF questionnaire. 

3) arthritis common in 6 or more cycles. 

http://www.cdc.gov/nchs/nhanes.htm
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Exclusion criteria include: 

4) pregnancy, and 

5) identifying main racial/ethnic identity as other Hispanic or other race – 

including multi-racial, (NHANES variable RIDRETH1 variable = 2 or 5, respectively), 

and 

6) age under 20 years old. 

7) arthritis diseases with less than 6 cycles in the missing year. For example, 

arthritis only had this variable in 2017-2018, so this study was not conducted for this 

chronic disease, and  

8) patients without arthritis, such as fractures, bone/joint injury, back or neck 

problem or senility. 

2.2.2 Assessment of AR 

Based on the study of Sun et al. (2020), Arthritis was defined by professionals, 

and their information were obtained using a questionnaire survey: “Has a doctor or 

other health professional ever told you that you have arthritis?” ' Arthritis ' was 

stated as the answer: “yes”. Those who answered No”, “Unclear”, “Refused to 

answer” or missing were enrolled as non- Arthritis in our study.  

Secondly, we used the Physical Functioning (PF) questionnaire survey. we had 

included a total of 52,832 participants, including cycle 2007-2008 (7569 participants), 

2009-2010 (7818 participants), 2011-2012 (8841 participants), 2013-2014 (9935 

participants), 2015-2016 (8909 participants), 2017-2018 (9760 participants). we 

enrolled adults over 20, and those who are Arthritis participants with functional 
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limitations (Difficulties may have doing certain activities because of Arthritis 

problem). Those participants were defined by the question: "What condition or 

health problem causes you to have difficulty with or need help with (name of up to 3 

activities /these activities)". The another question (PFD069A) : “How long (have/has) 

(you/SP) had arthritis or rheumatism (# of days)?”. Both males and females aged 

over 20 years answered, and the answers is numerical value (the rang: ≥1). 

2.2.3 Independent variables 

1) Socio-demographic data 

Socio-demographic information was drawn from the family and sample person 

data files. In demographic information study, we enrolled a total of 33,502 

participants, including cycle 2007-2008 (10,537 participants), 2009-2010 (10,966 

participants), 2011-2012 (9,756 participants), 2013-2014 (10,175 participants), 2015-

2016 (9,971 participants), 2017-2018 (18,647 participants). Socio-demographic 

characteristics such as age, gender (male or female), education and race /ethnicity 

were included in the study. Among them, based on the NHANES Analytic 

Guidelines, the age in years (at the time of the screening interview) is divided into 3 

stages: 20 ~ 39 years old, 40 ~ 59 years old and over 60 years old. Race/ethnicity was 

divided into (six) Mexican American, Non-Hispanic Asian, Non-Hispanic Black, 

Non-Hispanic White, Other Hispanic, and Other Race - Including Multi-Races. 

Education level has 7-category variables in NHANES, which was collapsed into three 

levels: less than high school graduate, high school graduate, and some 

college/college graduate. As advised in the NHANES marital status variable 
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(DMDMARTL), marital status was divided as follows: Married/cohabiting, 

widowed/divorced/separated and unmarried. The questionnaire was administered 

by trained family interviewers, and the interview information was recorded using a 

blaise form computer-assisted personal interview system. 

2) PAQ and PFQ 

We selected the adult section in the PA Questionnaire (PAQ), composed of 

questions PAQ605 through PAQ680. Based on the Global Physical Activity 

Questionnaire (GPAQ), the data about the physical activities of the respondent-level 

interview was recorded. The participants aged 18 years and over were required to 

provide details on the average duration that they spent walking or cycling for 

transportation, the number of days they walked or cycled, time of moderate or 

vigorous recreational activities/work, and so on. For example, we asked “how many 

days you walk or cycle for at least 10 minutes continuously to get to and from a place 

in a typical week”, the answer: “1 to 7”. And the moderate physical activities would 

be asked: “Do you do any moderate-intensity sports, fitness, or recreational activities 

that cause a small increase in breathing or heart rate such as brisk walking, bicycling, 

swimming, or volleyball for at least 10 minutes continuously, in a typical week?” , 

the answer: “yes or no”. Secondly, in order to further analyze the movement of the 

arthritis participants with functional limitations, according to whether vigorous or 

moderate physical activity was carried out by the respondents, we divided the 

respondents into two groups (0=No vigorous or moderate physical activity-‘No PA’ 

and 1= vigorous or moderate physical activity-‘PA’). We would divide these 
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participants into two groups: arthritis participants with and without PA. PAQ was 

conducted by well-trained interviewers at participants’ home using the Computer 

Aided Personal Interview (CAPI) system.  

As stated by NHANES, PF section (PFQ) provides self-reported data on functional 

limitations caused by long-term physical, mental, and emotional problems or 

illness.  It can be used to assess an individual’s level of disability. Some related data 

on the functional limitations of arthritis or rheumatism patients (questions PFQ010 

through PFQ090) were included. For example: the question PFQ063A is “What 

condition or health problem causes {you/SP} to have difficulty with or need help 

with {NAME OF UP TO 3 ACTIVITIES/these activities}?”. The response consists of 

some kinds of answers: Arthritis/rheumatism, Back or neck problem, Birth defect, 

and so on. We extracted data the answer on Arthritis/rheumatism. 

2.3 Merge data 

We used the unique identification number (variable name: SEQN) in the 

NHANES public database to link the data of all included years (2007-2018 files) 

based on data user guideline of NHANES. Firstly, variables (three data files) from 

each 2-year cycle were merged utilizing the SEQN number to ensure that each period 

participant's eligible information was connected properly. This 12-year data was then 

integrated to establish a 2007-2018 master file. Most notably, NHANES is a complex, 

multistage, and clustered sample design which comes from different participants. So 

each period of data has a specific weight variable (WTINT2YR), which must be 
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included in analyses to ensure that results are valid. These weights account for 

oversampling and subsampling. Thus, when calculating sample weight, specific 

analysis is needed. In our study, all variables are collected by in-home interview and 

MEC check, so variable of the weight is wtmec2yr. Due to merging six periods of 

data, the final weight is 1/6 * wtmec2yr. 

Because the database is continuously, the data variable names of some years are 

inconsistent, so we need to compare and modify them. For example, the name of 

variable race is RIDRETH3 in 2011-2018, but the name is RIDRETH1 in 2007-2008; 

Also, the score of physical activity is only available after 2013-2014 period of 

NHANES. When the variables are smallest in the period of 2017-2018, so we When 

we increased, decreased or matched variables based on this period.  

The data that was randomly missing was encoded as ('.'), while data from the 

non-respondents was coded in 7 or 9 within the questionnaires (PAQ and PF) or 

demographics. Also, we would strike out the data of non-respondents from the 

master file. The merged data were 34,770 participants, then we excluded the missing 

data, unmatched data, and error data. Finally, there were 34,770 participants in the 

study (Figure 1). 
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Figure 1.Flowchart of study population selection 

2.4 Statistical analysis 

Individual characteristics were summarized using descriptive statistics. The 

demographic characteristics of participants with arthritis and non- arthritis were 

analyzed. If the continuous variable conformed to the normal distribution, the 

student's t-test would be employed to compare the differences between the two 

groups. If not, the Mann-Whitney test would be applied. The chi-square test assessed 

categorical variables between the two groups. Regarding our general objective, the 

correlation of each index of PA and type of AR adopted double variables analysis 

(Bivariate Correlations). Unadjusted and multivariable logical regression was 

applied to examine the associations between type of Arthritis and physical activity; 

While our specific objective, Unadjusted and multivariable logical regression was 

applied to examine the associations between limited function and physical activity 

among Arthritis patients over 65 years old. Statistical significance was emplaced at P 
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< 0.05. All valid data was collated and analyzed with Stata version 17 (StataCorp LP, 

Stata Statistical Software: Release 14. College Station, TX) and R software 4.0.0.    
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3. Results 

3.1 Baseline Characteristics of Subjects 

A total of 34,770 subjects were included in this study. Of these, 5,935 persons were 

enrolled in the 2007-2008 cycle (one period), 6,218 persons in the 2009-2010 cycle (two 

period), 5,560 persons in the 2011-2012 cycle (three period), 5,769 persons in the 2013-

2014 cycle (four period), 5, 719 persons in the 2015-2016 cycle (five period) and 5, 569 

persons in the 2017-2018 cycle (six period). A total of 16,863 men and 17,907 women, 

with an average age of 49.91. 5,210 Mexican American and 29,560 other non-

Hispanics were enrolled, there were 14,048 non-hispanics whites, 7,477 non-hispanics 

blacks, and 2,962 non-hispanics Asian. The distribution of general demographic 

characteristics in other cycles is shown in appendices B. 

Among 34,770 subjects included in this study, 9467(27%) participants reported as 

Arthritis. Compared with non- arthritis subjects, Arthritis participants tended to be 

older (62.2 ± 13.8 vs. 45.3 ± 17.0, p<.001), female (59.5% vs. 48.5%, p<.001), lower level 

of education (28.6% vs. 23.7%, p<.001) (Table 1).
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Table 1 The distribution of general demographic characteristics of AR and without 

AR[n(%)] 

Name levels 
Total 

(N=34,770) 
No (N=25303) 

AR 

(N=9467) 
p 

Age Mean ± SD 49.9±17.8 45.3 ± 17.0 62.2 ± 13.8 <.001 

Age 20~39 
11,544 (33) 

10843 (42.9) 701 (7.4) 
<.00

1 

 40~49 5,745 (17) 4713 (18.6) 1032 (10.9)  

 50~64 8,968 (26) 5703 (22.5) 3265 (34.5)  

 ≥65 8,513 (24) 4044 (16) 4469 (47.2)  

Sex Female 
17,907 (52) 

12274 (48.5) 5633 (59.5) 
<.00

1 

 Male 16,863 (48) 13029 (51.5) 3834 (40.5)  

Race Mexican American 
5,210 (15) 

4183 (16.5) 1027 (10.8) 
<.00

1 

 
Non-Hispanic 

Asian 

2,962 (8.5) 
2615 (10.3) 347 (3.7)  

 Non-Hispanic Black 7,477 (22) 5362 (21.2) 2115 (22.3)  

 
Non-Hispanic 

White 

14,048 (40) 
9300 (36.8) 4748 (50.2)  

 Other Hispanic 3,669 (11) 2772 (11) 897 (9.5)  

 

Other Race - 

Including Multi-

Race  

1,404 (4.0) 

1071 (4.2) 333 (3.5)  

Marital Divorced 
7,914 (23) 

4529 (17.9) 3385 (35.8) 
<.00

1 

 Married 20,388 (59) 15164 (59.9) 5224 (55.2)  

 Never married 6,468 (19) 5610 (22.2) 858 (9.1)  

Education 
less than high 

school 

8,696 (25) 
5991 (23.7) 2705 (28.6) 

<.00

1 

 high school  7,921 (23) 5649 (22.3) 2272 (24)  

 

some 

college/college 

graduate 

18,153 (52) 

13663 (54) 4490 (47.4)  

We compared the two groups (participants with arthritis and non- arthritis) of 

physical activity indicators (Table 2). Compared with participants with non- arthritis, 
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the average days of moderate work of participants with arthritis was lower in a 

typical week (P<.001). participants with non- arthritis were more inclined to moderate 

work activity (36.6% vs. 32.9%, P<.001), vigorous recreational activities (25.7% vs. 

10.2%, P<.001). The average minutes of sedentary activity among participants with 

arthritis was significantly higher than those among participants with non-arthritis 

(P<.001). However, the average days of vigorous recreational activities of participants 

with non- arthritis were lower than that of participants with arthritis in a typical 

week (P<.001). The weighted the data before data analysis was in appendices C.
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Table 2 The distribution of PA characteristics of AR and without AR 

Name levels AR (N=9467) 
No 

(N=25303) 
P 

Vigorous work activity No 8052 (85.1%) 20084 (79.4%) <0.001 

 Yes 1415 (14.9%) 5219 (20.6%)  

Days of vigorous work 
Mean ± 

SD 
3.8 ± 2.0 4.2 ± 1.7 <.001 

Minutes vigorous-intensity 

work 

Mean ± 

SD 
165.5 ± 143.2 196.3 ± 158.6 <.001 

Moderate work activity No 6351 (67.1%) 16049 (63.4%) <.001 
 Yes 3116 (32.9%) 9254 (36.6%)  

Number of days moderate 

work 

Mean ± 

SD 
4.1 ± 1.9 4.3 ± 1.7 <.001 

Minutes moderate-intensity 

work 

Mean ± 

SD 
148.0 ± 128.8 171.0 ± 145.6 <.001 

Walk or bicycle No 7740 (81.8%) 18239 (72.1%) <.001 
 Yes 1727 (18.2%) 7064 (27.9%)  

Number of days walk or 

bicycle 

Mean ± 

SD 
4.7 ± 3.0 4.9 ± 3.5 0.018 

Minutes of walk/bicycle for 

transportation 

Mean ± 

SD 
64.2 ± 81.9 64.1 ± 78.9 0.973 

Vigorous recreational 

activities 
No 8500 (89.8%) 18810 (74.3%) <.001 

 Yes 967 (10.2%) 6493 (25.7%)  

Days vigorous recreational 

activities 

Mean ± 

SD 
3.3 ± 1.6 3.2 ± 1.6 0.047 

Minutes vigorous 

recreational activities 

Mean ± 

SD 
69.4 ± 56.5 77.3 ± 56.0 <.001 

Moderate recreational 

activities 
No 6356 (67.1%) 14775 (58.4%) <.001 

 Yes 3111 (32.9%) 10528 (41.6%)  

Days moderate recreational 

activities 

Mean ± 

SD 
3.7 ± 1.9 3.4 ± 1.9 <.001 

Minutes moderate 

recreational activities 

Mean ± 

SD 
61.7 ± 60.3 66.4 ± 60.5 <.001 

Minutes sedentary activity 
Mean ± 

SD 
367.2 ± 206.1 346.3 ± 201.7 <.001 
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3.2 Factors (PA) associated with type of AR 

Table 3-1 showed the bivariable logistic regression results. In terms of Arthritis 

types, 4 types of Arthritis were correlated with 5 kinds of PA. 

Table 3-1 Bivariable logistic regression models for AR 

Type of 

Arthritis 

Types of PA [OR (95%CI)] 

Vigorous 

work 

activity 

Moderat

e work 

activity 

Walk or 

bicycle 

Vigorous 

recreational 

activities 

Moderate 

recreational 

activities 

Rheumatoi

d 

.821(.819,.82

2) 

.86(.859,.

862) 

.735(.734,.

736) .329(.329,.33) 

.646(.645,.64

7) 

Other 
.855(.854,.85

6) 

.907(.906,

.907) 

.682(.682,.

683) 

.855(.854,.856

) 

.741(.74,.742

) 

Osteoarthrit

is or 

degenerativ

e 

.641(.641,.64

2) 

.943(.942,

.943) 

.58(.58,.58

1) 

.503(.502,.504

) 

.863(.862,.86

4) 

Any type 
.710(.709,.71

0) 

.898(.897,

.898) 

.676(.634,.

721) 

.364(.363,.364

) 

.737(.736,.73

7) 

After we further adjusted for age, sex, race, marital status (Table 3-2), education 

level, using non-Arthritis as the reference, Except for osteoarthritis or degenerative, 

other types of Arthritis were positively correlated with work activities, while they 

were negatively correlated with recreational activities.   
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Table 3- 2 Multivariable logistic regression models for PA by AR status 

Type 

of 

Arthrit

is 

Types of PA [OR (95%CI)]* 

Vigorous 

work activity 

Moderate 

work 

activity 

Walk or 

bicycle 

Vigorous 

recreational 

activities 

Moderate 

recreatio

nal 

activities 

Rheum

atoid  

1.047(1.045,1.0

49) 

1.011(1.01,1.

013) 

.888(.886,.8

89) .557(.556,.559) 

.782(.781,.

783) 

Other 
1.044(1.043,1.0

45) 

1.021(1.02,1.

022) 

.840(.839,.8

41) .597(.597,.598) 

.866(.865,.

866) 

Osteoa

rthritis 

or 

degene

rative  

0.983(0.982,0.9

84) 

1.126(1.125,1

.127) 

.798(.797,.7

99) .98(.979,.981) 

.888(.887,.

889) 

Any 

type 

1.026(1.025,1.0

27) 

1.088(1.087,1

.089) 

.780(.780,.7

81) .689(.688,.690) 

.814(.813,.

814) 

*Adjusted for age, sex, race, marital status, education level 

3.3 Factors (PA) associated with arthritis patients with 

functional limitations among older adults 

After we eliminated functional limitations data that were missing, 4,271 were 

included in the study. Among 4,271 AR patients among older adults, 2,426 (57%) 

Arthritis patients with functional limitations in total from the NHANES (2007–2018) 

datasets were included. The table below displays the distribution of the general 

characteristics of Arthritis patients with functional limitations (Table 4-1). Compared 

to arthritis patients with non-functional limitations, arthritis patients with functional 

limitations tended to be female (63% vs. 53%), divorced (48% vs. 39%).  
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Table 4-1 Baseline characteristics of Arthritis with functional limitations (≥65 ages) 

Characteristic 

Arthritis 
Arthritis with functional 

limitations p-

value Total (N = 

4,271) 

No (N = 

1,845) 

Yes (N = 

2,426) 

Age [Mean (SD)] 73.8 (5.3) 73.3 (5.3) 74.4 (5.3) <0.001 

Sex    <0.001 

Female 2,520 (59%) 986 (53%) 1,534 (63%)  

Male 1,751 (41%) 859 (47%) 892 (37%)  

Race    0.012 

Non-Hispanic White 2,418 (57%) 1068 

(57.9%) 

1350 

(55.6%) 
 

Non-Hispanic Black 798 (19%) 362 (19.6%) 436 (18%)  

Non-Hispanic Asian 168 (3.9%) 79 (4.3%) 89 (3.7%)  

Mexican American 405 (9.5%) 158 (8.6%) 247 (10.2%)  

Other Hispanic 367 (8.6%) 132 (7.2%) 235 (9.7%)  

Other Race - Including 

Multi-Race 

115 (2.7%) 
46 (2.5%) 69 (2.8%)  

Marital 
 

  <0.001 

Married 2,214 (52%) 1063 

(57.6%) 

1151 

(47.4%) 
 

Never married  176 (4.1%) 63 (3.4%) 113 (4.7%)  

Divorced 1,881 (44%) 
719 (39%) 

1162 

(47.9%) 
 

Education    <0.001 

less than high school 1,358 (32%) 492 (27%) 866 (36%)  

high school  1,009 (24%) 450 (24%) 559 (23%)  

some college/college 

graduate 
1,904 (45%) 903 (49%) 1,001 (41%)  

Among Arthritis patients over 65 years old, only 15% of those with functional 

limitations had a walk or bicycle in the United States. Compared with Arthritis 

patients without functional limitations, Arthritis patients with functional limitations 

were less likely to have walk or bicycle, vigorous recreational activities, moderate 

recreational activities. Also, a substantially significant difference was found in 

minutes of sedentary activity (P<0.001) (Table 4-2).  
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Table 4-2 Physical activity characteristics among Arthritis patients over 65 years 

old with functional limitations 

Characteristic 

Arthritis 
Arthritis with 

functional limitations p-

value Total (N = 

4,271) 

No (N = 

1,845) 

Yes (N = 

2,426) 

Vigorous work activity 416 (9.7%) 190 (10%) 226 (9.3%) 0.283 

Moderate work activity 1,187 (28%) 532 (29%) 655 (27%) 0.185 

Walk or bicycle 673 (16%) 319 (17%) 354 (15%) 0.017 

Vigorous recreational 

activities 
281 (6.6%) 172 (9.3%) 109 (4.5%) <0.001 

Moderate recreational 

activities 
1,369 (32%) 721 (39%) 648 (27%) <0.001 

Minutes sedentary activity 
360 (240, 

480) 

300 (240, 

480) 

360 (240, 

480) 
<0.001 

Days vigorous work    0.419 

1 104 (25%) 46 (24%) 58 (26%)  

2 64 (15%) 28 (15%) 36 (16%)  

3 81 (20%) 43 (23%) 38 (17%)  

4 37 (9.0%) 21 (11%) 16 (7.1%)  

5 55 (13%) 21 (11%) 34 (15%)  

6 23 (5.6%) 10 (5.3%) 13 (5.8%)  

7 49 (12%) 19 (10%) 30 (13%)  

Minutes vigorous-intensity 

work 
120 (60, 240) 

120 (60, 

240) 

120 (60, 

240) 
0.827 

Table 4-3 represents the results from bivariable and multivariate logistic 

regression analysis. In our bivariable analysis, we found a substantially significant 

association between functional limitations risk among arthritis patients and 

moderate recreational activities (P<0.001), vigorous recreational activities (P<0.001).  

In our multivariate logistic regression analysis, the result showed that minutes of 

sedentary activity were associated with the risk for functional limitations among 

arthritis patients with 65 years or older (OR, 1.59 for >480 mins, OR, 1.32 for 

(360~480) mins compared with ≤240 mins, Fig.2-3). Moreover, compared with 

arthritis patients doing less than 30 minutes of moderate recreational activities in a 
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typical week, those doing above 180 minutes were more likely to have functional 

limitations (OR, 1.04).  

Table 4- 3Bivariable and multivariable logistic regression models for Physical 

activity with AR with functional limitations among older adults 

Factors 

AR with functional limitations 

OR (univariable) 

OR 

(multivariable) 

* 

Vigorous work activity No   

 Yes 
0.88 (0.70-1.10, 

p=.267) 

1.09 (0.89-1.35, 

p=.405) 

Moderate work activity No   

 Yes 
0.91 (0.79-1.06, 

p=.231) 

1.09 (0.94-1.25, 

p=.249) 

Walk or bicycle No   

 Yes 
0.76 (0.63-0.91, 

p=.003) 

0.83 (0.70-0.99, 

p=.036) 

Vigorous recreational 

activities 
No   

 Yes 
0.45 (0.35-0.58, 

p<.001) 

0.57 (0.44-0.73, 

p<.001) 

Moderate recreational 

activities 
No   

 Yes 
0.56 (0.49-0.64, 

p<.001) 

0.64 (0.56-0.73, 

p<.001) 

Minutes sedentary 

activity 
≤240   

 240~360 
1.17 (1.00-1.37, 

p=.045) 

1.20 (1.02-1.41, 

p=.024) 

 360~480 
1.32 (1.11-1.57, 

p=.002) 

1.32 (1.10-1.58, 

p=.002) 

 >480 
1.52 (1.28-1.81, 

p<.001) 

1.59 (1.33-1.90, 

p<.001) 

Minutes moderate 

recreational activities 
≤30   

 30~60 
0.92 (0.56-1.49, 

p=.728) 

0.93 (0.56-1.52, 

p=.766) 

 60~180 
0.90 (0.50-1.62, 

p=.731) 

0.98 (0.54-1.77, 

p=.939) 

  >180 
1.79 (1.31-2.45, 

p<.001) 

1.74 (1.27-2.39, 

p<.001) 
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*Adjusted for age, sex, race, marital status, education level. 
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4. Discussion 

According to data from NHANES (2007-2018), we found that Arthritis 

participants tended to be older (62.2 ± 13.8 vs. 45.3 ± 17.0, p<.001), female (59.5% vs. 

48.5%, p<.001), lower level of education (28.6% vs. 23.7%, p<.001), compared to non- 

arthritis subjects. Physical activity varies among different types of arthritis patients. 

The multivariable logistic regression showed that participants with osteoarthritis or 

degenerative were more likely to perform moderate work activity (OR:1.17, 

95%CI:1.07-1.28, p<.001) and instead perform less walking or bicycle (OR:0.798, 

95%CI: 0.797-0.799, p<.001), and recreational activities. The results of other types of 

arthritis were similar to osteoarthritis or degenerative arthritis’s. Further, we also 

included the population ≥65 years of age or older with Arthritis causing physical 

movement difficulties. Compared to arthritis patients (≥65 years older) with non-

functional limitations, arthritis patients with functional limitations tended to be 

female (63% vs. 53%), divorced (48% vs. 39%). In addition, minutes of sedentary 

activity were associated with functional limitations risk among arthritis patients with 

65 years or older (OR, 1.59 for >480 mins, OR, 1.32 for (360~480) mins compared with 

≤240 mins). Compared with arthritis patients doing less than 30 minutes of moderate 

recreational activities in a typical week, those doing above 180 minutes were more 

likely to have functional limitations. 

The Centers for Disease Control and Prevention (CDC) recommends that adults 

over the age of 18 engage in at least 150 minutes of moderate-intensity aerobic 

activity or 75 minutes of vigorous-intensity aerobic activity each week, as well as 
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muscle-strengthening exercises on two days per week at minimum. Our results were 

similar with the recommends of CDC. 

A number of previous studies had estimated the associations between healthy 

outcomes among adults and physical activity [16, 17]. Recent studies demonstrated 

that regular medium to the high-intensity movement was beneficial for RA and 

psoriasis patients [8, 11], which were similar with our results. We found that 

osteoarthritis patients were less likely to engage in vigorous work activity. 

Osteoarthritis or degenerative and rheumatoid patients were more likely to perform 

moderate work activity. Part of the reason might be that patients with different types 

of arthritis might choose different types of physical activity due to different clinical 

symptoms or living habits. 

Moreover, we also found that arthritis patients with 65 years or older doing 

above 180 minutes of moderate recreational activities in a typical week were more 

likely to have functional limitations. Our results were inconsistent with previous 

studies that moderate exercises other than excessive exercises could improve the 

physical function of patients with Arthritis [9, 18]. Based on the Arthritis 

Foundation/YMCA water sports project, moderate sports activities have been proven 

to be ideal in pain management, enhancing activity ability and self-efficacy, and are 

applicable to most types of arthritis patients. According to the American Guide to 

Physical Activity and Health, moderate-intensity exercises every week are beneficial 

for the good health of adults over 18 years of age [15]. Less sitting and more exercise 

are good for the health and wellness of nearly everyone. For an Arthritis patient, we 
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suggested that less than 180 minutes in a typical week of engagement in medium 

recreational activities is an ideal and good choice on the basis of our results. 

In this study, we found a significance between more than 240 minutes per week 

of sedentary activity and the risk of functional limitations among Arthritis patients 

aged 65 years or older. The main reason might be that since arthritis patients may be 

more likely to be sedentary than exercise due to physical pain and aging. Therefore, 

to address this issue, the study required a large sample and a well-designed study to 

research the relationship. 

To promote physical activity in adults with arthritis, it is important to provide 

education and support. This includes providing information about appropriate types 

of physical activity according to types of arthritis, as well as information about how 

to perform exercises safely. It is also important to provide facilities and equipment 

suitable for use by people with different types of arthritis, especially for the elderly. 

One strategy for promoting physical activity among this population is to provide 

exercise programs that are specifically designed for this population [19]. These 

programs can include low-impact aerobics, strength training, and flexibility 

exercises. Exercise programs that are conducted in a group setting can also provide 

social support and motivation.  

Another strategy for promoting physical activity among adults with different 

types of arthritis is to provide individualized exercise programs that are designed to 

the specific needs of every individual. This can include an assessment of the person's 

physical abilities and limitations, as well as a discussion of their goals and 
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preferences. An individualized exercise program can be developed with the help of a 

physical therapist or other healthcare professionals [19]. In addition, to exercise 

programs, other strategies for enhancing physical activity in these older adults 

struggling with arthritis include; encouraging them to participate in community-

based physical activity programs, promoting the use of assistive devices, such as 

canes or walkers, to improve mobility and ease pain, encouraging these individuals 

to engage in leisure activities that they enjoy, such as gardening or dancing and 

providing education about pain management techniques, such as relaxation 

techniques, to help older adults with arthritis manage pain. 

In this study, a notable strength was the data source, a population-based survey 

that measures AR and behavior characteristics, including physical activity. The large, 

representative sample size generated statistically precise estimates. The NHANES’ 

ongoing nature and consecutive allowed study since 1960s. And we adjusted for 

potential confounders, so the results are reliable. However, the findings must be 

interpreted in light of this study’s limitations. NHANES data are cross-sectional and 

therefore causal relationships cannot be inferred. Secondly, physical activity and AR 

was self-reported and might be overestimated. To better understand the public 

health implication of associations identified in our study, well-designed prospective 

investigations are required to obtain more precise results.   
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5. Conclusion 

In conclusion, we found that Arthritis patients tended to be older, be women and 

lower level of education in the United States. Further, 14.9% of Arthritis patients had 

a vigorous work activity. Physical activity varies among different types of arthritis 

patients. Participants with Arthritis were more likely to perform moderate work 

activity and instead perform less walking or bicycle, and recreational activities. In 

addition, among arthritis patients with 65 years or older, minutes of sedentary 

activity were associated with functional limitations risk. Compared with arthritis 

patients doing less than 30 minutes of moderate recreational activities in a typical 

week, those doing above 180 minutes were more likely to have functional limitations 

risk. These findings suggest that less than 180 minutes of moderate recreational 

activities in a typical week are a good choice and ideal for Arthritis patients. 

Therefore, targeted physical activity interventions and strategies should be 

considered for those with different types of arthritis.  
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Appendix A 

Variables Code  

Variables Code 

The age of the patients   

20-39 1 

40-49 2 

50-59 3 

Above 60  4 

Gender  

female 0 

male 1 

Walk or bicycle  

yes 1 

no 2 

refused 7 

Don't know 9 

Missing . 

Number of days walk or bicycle  

1 1 

2 2 

3 3 

4 4 

5 5 

6 6 

7 7 

Minutes walk/bicycle for transportation  

Range of Values 0 to 540 

Missing  

Moderate recreational activities  

yes 1 

no 2 

refused 7 

Don't know 9 

Missing . 

Days moderate recreational activities  

Range of Values 1 to 7 

Refused 77 

Don't know 99 

Missing . 

Minutes moderate recreational activities  

≤30 10 to 540 

30~60 77 
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60~180 99 

Missing . 

Minutes sedentary activity  

Range of Values 0 to 1320 

Refused 77 

Don't know 99 

Missing . 

Vigorous recreational activities  

yes 1 

no 2 

refused 7 

Don't know 9 

Missing . 

Days vigorous recreational activities  

Range of Values 1 to 7 

Refused 77 

Don't know 99 

Missing . 

Minutes vigorous recreational activities  

Range of Values 10 to 480 

Refused 77 

Don't know 99 

Missing . 

Race  

Mexican American Hispanic 1 

Other Hispanic 2 

Non-Hispanic white 3 

Non-Hispanic black 4 

Others 5 

Education level  

Less than 9th grade 1 

9-11th grade 2 

High school graduate/GED or equivalent 3 

Some college or AA degree 4 

College graduate or above 5 

Marital status  

Never married 1 

Married/living with partner 2 

Widowed/separated 3 

missing/refused . 

Health problems causing difficulty  

Arthritis/rheumatism 10 
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Appendix B 

Baseline Characteristics of Subjects from six period [n(%)] 

name levels 
one 

(N=5935) 

two 

(N=6218) 
three (N=5560) 

four 

(N=5769) 
five (N=5719) six (N=5569) 

Age Mean ± SD 50.8 ± 18.0 49.6 ± 17.9 48.9 ± 17.9 49.1 ± 17.6 49.5 ± 17.8 51.5 ± 17.8 

Sex Female 3025 (51) 3212 (51.7) 2820 (50.7) 3011 (52.2) 2972 (52) 2867 (51.5) 

 Male 2910 (49) 3006 (48.3) 2740 (49.3) 2758 (47.8) 2747 (48) 2702 (48.5) 

Race Mexican American 1033 (17.4) 1140 (18.3) 540 (9.7) 767 (13.3) 995 (17.4) 735 (13.2) 

 Non-Hispanic Asian 0 (0) 0 (0) 794 (14.3) 667 (11.6) 690 (12.1) 811 (14.6) 

 Non-Hispanic Black 1227 (20.7) 1122 (18) 1455 (26.2) 1177 (20.4) 1198 (20.9) 1298 (23.3) 

 Non-Hispanic White 2761 (46.5) 2976 (47.9) 2041 (36.7) 2472 (42.8) 1863 (32.6) 1935 (34.7) 

 Other Hispanic 666 (11.2) 632 (10.2) 578 (10.4) 508 (8.8) 768 (13.4) 517 (9.3) 

 Other Race 248 (4.2) 348 (5.6) 152 (2.7) 178 (3.1) 205 (3.6) 273 (4.9) 

Marital Separated/Widowed 1422 (27.8) 1778 (18.6) 1242 (22.4) 1272 (22.1) 1127(21.5) 1305 (23.4) 

 Living with partner 401 (6.8) 483 (7.8) 440 (7.9) 417 (7.2) 555 (9.7) 515 (9.2) 

 Married 3116 (52.5) 3186 (51.2) 2683 (48.3) 2965 (51.4) 2886 (50.5) 2737 (49.1) 

 Never married 992 (16.7) 1099 (17.7) 1188 (21.4) 1112 (19.3) 1048 (18.3) 1006 (18.1) 

Edu Mean ± SD 3.2 ± 1.3 3.3 ± 1.3 3.5 ± 1.3 3.5 ± 1.2 3.4 ± 1.3 3.5 ± 1.2 

Arthriti

s 
AR 1755 (29.6%) 1674 (26.9%) 1365 (24.6%) 1508 (26.1%) 1470 (25.7%) 1695 (30.4%) 



33     

 

Appendix C 

Baseline Characteristics of Subjects (weighted) 

names AR(N=58311240.04) No(N=168435057.34) p-test 

age (mean (SD)) 59.87 (13.91) 43.21 (15.86) <0.001 

Vigorous (%)   <0.001 

Don't know 20273.4 (0.0) 6368.9 (0.0) 
 

No 48131957.0 (82.5) 129845946.0 ( 77.1) 
 

Refused 4377.0 (0.0) 0.0 (0.0) 
 

Yes 10154632.6 (17.4) 38582742.5 ( 22.9) 
 

Mv_i (mean (SD)) 160.96 (241.54) 207.13 (502.51) <0.001 

DVigorous (mean 

(SD)) 
4.41 (7.38) 4.27 (4.01) 

0.736 

race (%)   <0.001 

Mexican American 2695550.7 (4.6) 16776939.0 (10.0) 
 

Non-Hispanic Asian 949188.2 (1.6) 7661076.3 (4.5) 
 

Non-Hispanic Black 6116938.4 (10.5) 19738385.0 ( 11.7) 
 

Non-Hispanic White 43871851.0 (75.2) 105463956.4 ( 62.6) 
 

Other Hispanic 2365952.7 (4.1) 11075604.7 (6.6) 
 

Other Race 

Including  
2311759.0 (4.0) 7719096.0 (4.6) 

 

marital (%)   <0.001 

Divorced 7810070.2 (13.4) 15400507.1 (9.1) 
 

Don't Know 4638.0 ( 0.0) 3523.0 (0.0) 
 

Living with partner 2717636.9 ( 4.7) 15667293.1 (9.3) 
 

Married 33722127.1 (57.8) 90345377.8 ( 53.6) 
 

Never married 4797649.1 ( 8.2) 37301334.1 ( 22.1) 
 

Refused 34526.7 ( 0.1) 41544.8 (0.0) 
 

Separated 1529999.6 ( 2.6) 4022968.2 (2.4) 
 

Widowed 7694592.4 (13.2) 5652509.2 (3.4) 
 

Periods (%)   0.051 

one 9253588.5 (15.9) 26584450.5 ( 15.8) 
 

two 8775345.1 (15.0) 27739011.5 ( 16.5) 
 

three 8604630.6 (14.8) 28723184.4 ( 17.1) 
 

four 10140172.2 (17.4) 28051760.4 ( 16.7) 
 

five 10469225.6 (18.0) 28615338.7 ( 17.0) 
 

six 11068278.1 (19.0) 28721311.7 ( 17.1) 
 

Sex[Male (%)] 23157166.6 (39.7) 85911791.9 ( 51.0) <0.001 
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