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Abstract

Objectives: To examine the association between arthritis diagnosis and educational and 

employment participation among young adults, and to determine whether findings differ by self-

rated health.

Methods: Data from the National Health Interview Survey, years 2009 to 2014, were combined 

and analyzed. Our sample was restricted to those aged 18-29 years either diagnosed with arthritis 

(n = 1,888) or not (n = 35,051). Prevalence and correlates of employment and educational 

participation in the past week were compared by arthritis status. Demographic characteristics, 

social role participation restrictions, health factors, and health system use variables were 

included as covariates. Self-rated health and arthritis diagnosis interaction was also examined 

within models. Weighted proportions, univariate, and multivariate associations were calculated to 

examine the association between arthritis and educational and employment participation.

Results: Arthritis respondents were more likely to be female, married, report more social 

participation restrictions, fair/poor health, and functional limitations than those without arthritis. 

In multivariate models, arthritis was significantly associated with slightly higher employment 

participation (PR = 1.08; 95%CI 1.03-1.14), but not with educational participation (PR = 0.75; 

95%CI 0.56-1.02). Stratified analyses showed that among those reporting higher self-rated health, 

arthritis diagnosis was associated with higher employment participation (PR = 1.09; 95%CI 

1.03-1.14).

Conclusion: For young adults with arthritis there may be need to design interventions that focus 

both on improving self-rated health and promoting labor market participation.
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INTRODUCTION

In the United States, as in many other industrialized countries, arthritis is significantly 

related to work disability and challenges with educational attainment (1-4). While arthritis 

is diagnosed across the life course (5), research examining career experiences has focused 

on middle- and older-aged adults (6), and few studies have examined the educational and 

employment participation of young adults with arthritis.

Young adulthood is a unique time of life where a person may increasingly participate in 

social roles (e.g., marriage, parenting, and full-time employment) that mark a transition from 

the dependency of childhood to independence of adulthood (7). Of particular importance, 

involvement in educational and paid and unpaid work roles in young adulthood can provide 

opportunities for vocational skills building that determine a person’s career trajectory (7). 

Challenges with education and employment in young adulthood can have potential adverse 

economic consequences that can extend across the working life course including persistent 

unemployment, reduced long-term earnings, and deterioration of skills (8, 9). Other research 

finds that young adults are considered a vulnerable segment of the labor market and are 

more susceptible to shifts in economic conditions. These studies suggest that young adults 

are more likely to report unemployment, job strain, and periods of idleness (e.g. in neither 

education nor employment) when compared with middle-aged adults at the later phases of 

their career (8-10). An arthritis diagnosis may add to the challenges faced by young adults in 

their early work experiences.

Recently, demographic trends indicate that young people are extending the time spent 

in transitional roles as a way to delay entering adulthood (7, 11). Delayed transitions 

to adulthood may provide opportunities for young adults to gain the competencies and 

experience necessary to compete in a knowledge-based economy (7). Young adults with 

chronic conditions, including those diagnosed with arthritis, also experience delayed 

transitions associated with interruptions to education and employment stemming from the 

time needed for treatment regimens or to recover from medical interventions (4, 12). The 

extended time spent in the young adult life phase could provide those with arthritis an 

opportunity to catch up to their peers without a health condition, and attain a similar level of 

educational and employment participation.

To date, a majority of research on the relationship between arthritis and work experiences 

has focused on middle- and older adults. These studies show that those living with arthritis 

are more likely to report challenges sustaining employment (3, 13), limitations performing 

workplace activities, and productivity losses when compared with non-arthritis peers (1, 14, 

15). Little is known about the experiences of people diagnosed with arthritis at the early 

career phase. In a recent literature review of primarily clinic-based studies of young people 

with arthritis, results showed mixed findings with some studies suggesting that young adults 

with arthritis are less likely to be employed when compared to their peers without a health 

condition and others indicating similar or higher employment participation (6, 16, 17).

One consistent research finding among existing clinic-based studies of young adults with 

arthritis is that those reporting poorer health outcomes, including lower self-rated health 
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status and greater pain, fatigue, activity limitations and disease activity, were less likely 

to participate in education and employment when compared to those reporting more 

favorable health outcomes (6, 12, 18-21). These studies suggest that difficulties with the 

management and control of symptoms associated with arthritis may play a significant role 

in determining involvement in transitional roles. At the population-level, however, no studies 

have examined whether educational and employment participation differs among young 

adults with and without an arthritis diagnosis based on health status.

We use a national population-based data source to examine the association between arthritis 

diagnosis and participation in employment and education in the young adult life phase. We 

also examine whether employment and educational participation differ when compared by 

higher and lower self-rated health status among those with and without arthritis. Self-rated 

health was chosen because of its previously established association with arthritis symptoms 

(e.g., pain, fatigue and activity limitations) and ability to capture the perceived health status 

of arthritis and non-arthritis samples at a population level (22-24). We hypothesize that 

an arthritis diagnosis in young adulthood will be associated with a lower prevalence of 

educational and employment participation when compared with their peers without arthritis. 

We also hypothesize that the relationship between arthritis diagnosis and lower prevalence 

of educational and employment participation will remain consistent when comparing young 

adults by self-rated health status.

METHODS

Sample

Data from the 2009-2014 US National Health Interview Survey (NHIS) were combined and 

analyzed (25). NHIS is an ongoing health survey of all ages and uses a complex design 

to select a sample representing the US civilian, non-institutionalized population. Data are 

collected through in-home interviews conducted by trained interviewers (25). Our study 

focused on young adults (18-29 years) with (n = 1,888) and without (n = 35,051) an 

arthritis diagnosis who had records in the sample adult core and person files (25). In the 

NHIS, arthritis is defined using the question “Have you ever been told by a doctor or other 

health professional that you have some form of arthritis, rheumatoid arthritis, gout, lupus, or 

fibromyalgia?”

Outcome measures

Both outcomes of interest, participation in employment and education, were determined by 

asking respondents the question “What is your correct working status in the last week?” 

Those not employed were asked about the main reason for not working. Based on responses, 

participants were uniquely classified as employed, student, unemployed, disabled, or other 

(e.g., retired, homemaker). Those employed were considered to participate in employment, 

and students were considered to participate in education.

Covariates

Covariates were included in the analyses because of their association with employment and 

educational outcomes documented in previous literature (6).
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Demographic variables: Sex, race/ethnicity (i.e., non-Hispanic white, non-Hispanic 

black, Hispanic, and non-Hispanic other/multiple race), marital status (yes/no married or 

living as married), and highest level of educational attainment were analyzed.

Social participation restriction: We defined restricted social participation as those who 

reported “very difficult” or “can’t do at all” to at least one of two questions asking about the 

ability to participate in social activities outside the home (e.g., go shopping, to the movies, 

or sporting events; attend clubs, parties, meetings, or visit friends) (26).

Health factors: We examined self-rated health by asking the participant “In general, 

would you say that your health is...” response options included poor, fair, good, very 

good and excellent. Consistent with previous studies, participants reporting good/very good/

excellent health were clustered into one group, labeled as “higher self-rated health”. Those 

reporting fair/poor health were grouped together as “lower self-rated health” (23, 27).

Other health factors examined included the number self-reported doctor-diagnosed comorbid 

conditions from a list of nine (i.e., hypertension, heart diseases, stroke, diabetes, asthma, 

cancer, weak or failing kidneys, hepatitis, and chronic obstructive pulmonary disease), 

smoking status and body mass index (calculated as kg/m2 from self-reported weighted and 

height: underweight/normal [≤24.9], overweight [25.0-29.9], and obese [≥30]). We defined 

functional limitation as those who answered “very difficult” or “can’t do at all” to one or 

more of eight activities (i.e., push/pull large objects, walk ¼ mile, stand for 2 hours, sit 

for 2 hours, stoop/bend/kneel, reach over one’s head, grasp small objects, climb stairs). We 

defined serious psychological distress as those scoring ≥ 13 out of 30 using a validated six 

item scale for population surveillance (28).

Healthcare service utilization: We defined health insurance as covered/not covered 

based on self-report, and also number of doctor visits in the past year (i.e., 0-1, 2-5, or ≥6 

visits).

Analysis

We tested the study hypotheses using descriptive, univariate, and multivariate analyses. 

To generate nationally representative population estimates, we applied sampling weights 

created by National Center for Health Statistics in all analyses. We used SAS software 

Version 9, which includes complex survey design procedures (29), and SUDAAN (30).

Weighted proportions with 95% confidence intervals (95% CIs) for the outcome measures 

and all study covariates were generated. Non-overlapping 95% CIs were used to 

conservatively indicate a statistically significant difference between the two groups. 

Weighted proportions were used to compare the relationship between arthritis and 

educational and employment participation by self-rated health status to identify potential 

interaction effects.

Next, we evaluated the association between arthritis and participation in education or 

employment in two ways using prevalence ratios (PR) with 95% CIs calculated from 

predicted margins. We first generated univariate models for each outcome with arthritis 
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status as the exposure. Then, we controlled for study covariates in separate multivariate 

logistic regression models. The logistic models examined education and employment as 

their primary outcome variables. Not being involved in education or employment was 

the reference variable in each model, respectively. We used backwards elimination as the 

strategy for variable selection in the models ending when all variables were under the α ≤ 

0.10 level. We conducted an additional multivariate logistic model, stratified by higher and 

lower self-rated health in models where the interaction between self-rated health and arthritis 

diagnosis was significant.

RESULTS

A description and comparison of young adults with and without arthritis is provided in 

Table 1. Mirroring population patterns in older age groups, young adults with arthritis 

were more often female (58.5% versus 49.7%) and married/living as if married (48.0% 

versus 34.9%), but reported similar educational attainment when compared with their peers 

without arthritis. Although generally low, those with arthritis indicated restricted social 

participation compared to those without arthritis (5.5% versus 0.8%). Arthritis diagnosis 

in young adulthood was associated with a higher prevalence of self-rated fair/poor health 

(19.6% versus 4.2%), obesity (37.1% versus 19.9%), one or more comorbid conditions 

(41.9% versus 15.6%), one or more functional limitations (23.2% versus 2.7%), serious 

psychological distress (9.7% versus 2.4%), and current smoking (35.4% versus 20.2%) when 

compared to those without arthritis. Arthritis diagnosis was also associated with a higher 

prevalence of reporting more than six doctor visits in the past year and a slightly higher 

prevalence of health insurance coverage when compared to those without arthritis.

Univariate analyses indicated that young adults with arthritis reported a similar prevalence 

of employment participation when compared with their peers without arthritis (63.1% versus 

66.2%; univariate PR = 0.95; 95%CI = 0.90 - 1.01). Educational participation among 

respondents with arthritis was less than half that of their peers without arthritis (6.3% versus 

12.8%; univariate PR = 0.49; 95% CI = 0.36 - 0.68) (Table 1).

Among those with higher self-rated health, young adults with arthritis reported similar 

employment participation when compared with those without arthritis (70.3% versus 

67.1%) (Table 2). Among those with lower self-rated health, young adults with arthritis 

had lower employment participation when compared with those without arthritis (33.1% 

versus 46.1%). The prevalence estimate for educational participation among those with 

either higher or lower self-rated health and arthritis were unreliable (relative standard error 

[RSE] > 30%). Accordingly, for the educational participation model, the self-rated health-

arthritis diagnosis interaction was not presented in Table 2 or carried forward in subsequent 

multivariate analysis.

Table 3 presents findings from the multivariate model examining the association between 

arthritis diagnosis and educational participation when controlling for demographic, social 

role participation restriction, health factors and health service use variables. Although 

findings were statistically similar, the prevalence of educational participation among young 
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adults with arthritis was slightly lower than their peers without any health condition (PR = 

0.75; 95%CI 0.56-1.02).

As shown in Table 4, controlling for the covariates that met model-building criteria, an 

arthritis diagnosis in young adulthood was associated a slightly increased likelihood of 

employment participation (PR = 1.08; 95% CI 1.03-1.14). Of note, the interaction between 

arthritis diagnosis and self-rated health was significantly associated with employment 

participation (PR = 1.09; 95%CI 1.04-1.15) and indicated a need for a multivariate model 

stratified by self-rated health. Results of the stratified multivariable model comparing results 

by higher and lower self-rated health are displayed in Table 5. Among young adults 

reporting higher self-rated health, an arthritis diagnosis was associated with 9% higher 

prevalence of employment participation when compared to those without arthritis (PR = 

1.09; 95%CI 1.03 – 1.14). Among those reporting lower self-rated health, an arthritis 

diagnosis was associated with a similar prevalence of employment participation when 

compared to peers without arthritis (PR = 0.86; 95%CI 0.69-1.07).

DISCUSSION

This study was the first to conduct a population-level examination of participation in 

education and employment of young adults diagnosed with arthritis. While statistically 

similar, young adults with arthritis reported a slightly lower prevalence of educational 

involvement in relation to their non-arthritis counterparts. Interestingly, arthritis diagnosis 

was associated with an increased likelihood of participating in employment. Notably, the 

significant association between arthritis and a higher likelihood of employment was only 

reported among young adults also reporting higher self-rated health. Findings suggest the 

need to design interventions that address both self-rated health and the promotion of labor 

market participation. Results also provide a foundation for future research to understand the 

educational and employment experiences of young adults with arthritis.

Our study points to a potential association between arthritis diagnosis and a lower 

prevalence of participation in education. While statistically similar at the multivariate level, 

young adults with arthritis reported a slightly lower prevalence of educational participation. 

Findings may demonstrate a possible disadvantage young adults with arthritis possess when 

establishing their careers. US demographic data show that the number of young adults 

enrolled in post-secondary school has steadily increased over the last two decades to provide 

specialized competences and training required for higher paying and technical jobs (31). 

For young adults, an arthritis diagnosis may mean few opportunities to obtain educational 

resources to compete against peers for higher skilled jobs.

A stratified design enabled us to examine the association between arthritis and employment 

participation when compared by self-rated health. Stratified analysis also enabled us to 

account for potential suppression effects in the multivariate model. In contrast to our 

hypothesis, among young adults reporting higher self-rated health, an arthritis diagnosis 

was associated with significantly higher employment prevalence. Our research provides 

support for several previously conducted clinical studies of young adults, which also show 

that arthritis diagnosis can be associated with an increased likelihood of employment when 
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compared with those without arthritis (6, 16, 17, 32). Findings also indicate the importance 

of self-rated health in young adulthood and its association with vocational outcomes. At 

the same time, recent research highlights the challenges associated with delivery of health 

services to young people with arthritis including health service gaps during the pediatric to 

adult care transition (33, 34), ongoing disease activity (18), poor mental health (12, 18, 19), 

and lower perceived social support (21, 33, 35). Greater insights are needed to determine the 

types of interventions that should be delivered to young adults with arthritis to improve both 

health and employment outcomes. To compliment the findings from the current study, there 

is also a need to understand at-work experiences of young adult diagnosed with arthritis and 

their ability to stay at-work. A recent study of young adults with arthritis found that close to 

40% of those working reported absenteeism, job disruptions, or a perceived productivity loss 

(36). Among young adults with arthritis, it is not clear what role work productivity losses 

may play in sustaining employment over a longer period of time, highlighting a critical 

knowledge gap.

The association between arthritis and higher prevalence of employment participation could 

also indicate an early transition into the labor market among those with higher self-rated 

health. Young adults with arthritis may have more of a need for income and/or extended 

medical benefits associated with paid work to independently manage their condition and 

participate in other valued social roles (e.g., living alone, supporting a spouse or family) 

(7, 11). An early employment transition could mean that young adults with arthritis are 

forfeiting pre-vocational roles that are important to long-term career development such as 

graduate school, unpaid internships, or volunteering.

There are several study limitations to acknowledge. First, we utilize a self-reported question 

in the NHIS to identify young people with arthritis diagnosis. While this method does 

not substitute clinical diagnosis, it is considered a valid case-finding question for public 

health surveillance (37). Our data are cross-sectional, and causation cannot be ascertained. 

Additionally, we offer a snapshot of educational and employment experience in the past 

week, and may not capture unpredictable interruptions to education and employment that 

may be associated with episodic arthritis symptoms over a longer period (15). Study 

strengths include the use of a large and rich source of data for education, employment, 

and various covariates. The NHIS also enabled us to ascertain a large representative sample 

of young adults with arthritis and conduct a population-based study focused on the nation.

Young adulthood is a time of life where a person typically establishes their career. By 

utilizing population-level data of young adults with and without arthritis this study was the 

first to compare participation in educational and employment roles. While few significant 

differences existed, results did highlight higher employment prevalence among young adults 

with arthritis who also indicated higher self-rated health. Findings point to the importance 

of sustaining self-rated health in young adulthood to labor market involvement. Overall, our 

study provides important insights on early career experiences and contributes to a growing 

body of scholarship that aims at minimizing work disability across the life course for people 

living with arthritis.
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SIGNIFICANCE AND INNOVATIONS

• At the population level, no studies have examined the association between 

arthritis and educational and employment participation during the young adult 

life phase.

• Among young adults, arthritis was associated with greater employment 

participation, but only among those indicating greater self-rated health.

• Findings point to the need to plan interventions that may focus on improving 

both self-rated health and promoting labor market participation of younger 

populations with arthritis.
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