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Abstract

Rationale—Health-related quality of life (HRQL) is impaired among patients with interstitial 

lung disease (ILD). Little is understood about HRQL in specific subtypes of ILD.

Objectives—The aim of this study was to characterize and identify clinical determinants of 

HRQL among patients with rheumatoid arthritis-associated interstitial lung disease (RA-ILD) and 

compare them to patients with idiopathic pulmonary fibrosis (IPF).

Methods—We identified patients with a diagnosis of RA-ILD and IPF from an ongoing 

longitudinal cohort of ILD patients. HRQL was measured at their baseline visit using the Short 

Form Health Survey (SF-36), versions 1 and 2. Regression models were used to characterize and 

understand the relationship between selected baseline clinical covariates, the physical component 

score (PCS) and mental component score (MCS) of the SF-36.

Measurements and Main Results—RA-ILD patients (n=50) were more likely to be younger 

and female compared to IPF patients (n=50). After controlling for age and pulmonary function, 

RA-ILD patients had a lower HRQL compared to IPF patients, as measured by the PCS (P=0.03), 

with significant differences in two of four PCS domains – bodily pain (P<0.01) and general health 

(P=0.01). Clinical covariates most strongly associated with a lower PCS in RA-ILD patients 

compared to IPF patients were the presence of joint pain or stiffness and dyspnea severity 
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(P<0.01). Mental and emotional health, as measured by the MCS, was similar between RA-ILD 

and IPF patients.

Conclusion—The physical components of HRQL appear worse in RA-ILD patients compared to 

IPF patients as measured by the PCS of the SF-36. Differences in the PCS of the SF-36 can be 

explained in part by dyspnea severity and joint symptoms among patients with RA-ILD.
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INTRODUCTION

Rheumatoid arthritis (RA) is a systemic inflammatory condition characterized by symmetric 

arthritis and synovial inflammation that leads to progressive joint erosion and eventual 

deformity1. Extra-articular manifestations of RA are common, affecting up to 40% of 

patients2. Pulmonary involvement in RA can manifest in many ways, including interstitial 

lung disease (ILD)3. Interstitial lung disease occurs in approximately 10% of patients with 

RA, leading to significant morbidity and mortality4.

Health-related quality of life (HRQL) is impaired among patients with ILD. In addition to 

the severity of underlying lung disease, factors such as older age, dyspnea severity, and 

depression appear to be associated with worse HRQL in ILD5, 6. Less is understood about 

HRQL among specific subtypes of ILD. A recent study demonstrated worse HRQL among 

patients with chronic hypersensitivity pneumonitis compared to patients with idiopathic 

pulmonary fibrosis (IPF)7. The difference in HRQL appeared to be explained, in part, by 

differences in sex, dyspnea severity, and fatigue.

The focus of this study was to characterize HRQL among patients with RA-ILD compared 

to patients with IPF and to identify any clinical determinants of HRQL among patients with 

RA-ILD. We hypothesized that patients with RA-ILD would report worse HRQL compared 

to patients with IPF, primarily due to the presence of articular manifestations of their 

disease.

MATERIALS AND METHODS

Study Design and Patient Population

Patients with RA-ILD and an equal number of patients with IPF were identified from an 

ongoing longitudinal cohort of patients with ILD seen at the University of California, San 

Francisco (UCSF) from March 2010 to September 2015. The diagnosis of RA-ILD was 

made prospectively by multidisciplinary discussion. The diagnosis of IPF was made using 

consensus criteria8, 9. Patients with IPF were matched to the RA-ILD patients by date of 

their initial ILD clinic visit due to a change in administration of the Short Form Healthy 

Survey (SF-36), from version 2 to version 1 in 2013. The parent study protocol was 

reviewed and approved by the UCSF Institutional Human Subject Review Committee 

(10-01592).
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Patients were included in this study if they completed the SF-36 HRQL questionnaire at the 

time of enrollment. Patients were excluded from this study if they did not have pulmonary 

function tests (PFTs) within six months of completion of the HRQL self-assessment.

A standardized questionnaire was used to collect baseline patient demographic information, 

patient reported co-morbidities (e.g., sleep apnea, diabetes mellitus), and symptoms (e.g., 

fatigue, cough, weight loss, heartburn, joint pain or stiffness). Presence or absence (yes/no) 

of symptoms was determined based on survey responses to questions such as “Do you 

cough?” and “Do you experience joint pain or stiffness?”. The degree of dyspnea was 

measured using the University of California, San Diego Shortness of Breath Questionnaire 

(UCSD SOBQ), a validated numerical dyspnea-scoring tool in which a higher score 

corresponds to worse dyspnea10.

Health-Related Quality of Life Measurements

HRQL was measured using the SF-36, versions 1 and 2. The SF-36 is a validated instrument 

for assessing HRQL and has been applied to a variety of chronic medical conditions, 

including IPF7, 11, 12. The SF-36 is comprised of questions pertinent to eight domains of 

HRQL: physical functioning, role – physical, bodily pain, general health, vitality, social 

functioning, role – emotional, and mental health. The weighted averages of the domain 

scores are used to generate two summary scores: a physical component score (PCS) and a 

mental component score (MCS). The individual domain scores and summary scores are 

transformed to fit a norm-based scale on which the 1998 general U.S. population has a mean 

score of 50 with a standard deviation of 10. Higher scores indicate a better HRQL. Previous 

studies have confirmed that norm-based scores generated from version 1 are directly 

comparable to norm-based scores generated from version 213.

Statistical Analyses

Comparisons between RA-ILD and IPF patients were performed using an unpaired t-test or 

Chi-squared test. Univariate and multivariate linear regression models were applied to 

characterize the relationship between select covariates and the PCS and MCS scores. 

Standardized coefficients were generated to allow comparison between estimates. All 

multivariate models included age to adjust for potential confounding and percent predicted 

forced vital capacity (FVC%) to adjust for disease severity. A series of multivariate models 

were developed to examine the effects of potential covariates on HRQL in RAILD (with the 

goal of achieving the most parsimonious model that best described the observed data) and to 

identify potential variables that might explain some or all of the differences in HRQL 

between ILD subtypes (i.e., RA-ILD and IPF). Covariates were selected based on their 

performance in the univariate analyses (P≤0.10). The coefficient of determination (R2) was 

used to characterize model performance. All statistical analyses were performed using 

STATA version 11 (College Station, TX). Statistical significance was defined as a P value of 

<0.05.
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RESULTS

Patient Characteristics and Clinical Symptoms

This study included 50 RA-ILD patients and 50 IPF patients. Compared to IPF patients, RA-

ILD patients were more likely to be younger and female (Table 1). Lung function, based on 

FVC% and percent predicted diffusing capacity for carbon monoxide (DLCO%), and 

smoking were similar between groups.

RA-ILD patients were more likely than IPF patients to be taking prednisone at the time of 

HRQL assessment (90% vs. 38%, P<0.01). The presence of joint pain or stiffness was more 

common in RA-ILD patients (92% vs. 44%, P<0.01). Dyspnea severity, as measured by the 

USCD SOBQ, and presence of fatigue, cough, and weight loss were similar between 

patients with RA-ILD and IPF.

Health-Related Quality of Life

Patients with RA-ILD had more impaired HRQL than IPF patients as measured by the PCS 

of the SF-36 (31.5 ± 8.7 vs. 36.0 ± 11.4, P=0.03) (Figure 1). Two out of four domains that 

contribute to the PCS, bodily pain and general health, were significantly lower in RA-ILD 

compared to IPF. The overall MCS, including its four contributing domain scores, was 

similar between RA-ILD and IPF patients (46.7 ± 12.7 vs. 47.6 ± 12.0, P=0.72).

Clinical Predictors of Health-Related Quality of Life

Among the RA-ILD subgroup, covariates associated with a lower PCS on unadjusted 

analysis included presence of fatigue, joint pain or stiffness, and weight loss, history of sleep 

apnea, and dyspnea severity (e-Table 1). After adjustment for age and FVC%, fatigue and 

dyspnea severity were most closely associated with the PCS (as measured by the model R2), 

explaining an estimated 37% of the observed variance in PCS scores (Table 2A).

In this subgroup, covariates associated with a lower MCS on unadjusted analysis included 

presence of fatigue, cough, joint pain or stiffness, weight loss, heartburn, and dyspnea 

severity (e-Table 1). After adjustment for age and FVC%, fatigue, dyspnea severity, and 

cough were the strongest predictors of MCS, explaining an estimated 34% of the observed 

variance (Table 2B). The addition of joint pain or stiffness, weight loss, and heartburn had 

little overall impact on model performance.

Individual predictors of the PCS and MCS score of IPF patients are provided in e-Table 2. 

While similar, key differences in individual predictors of the PCS included FVC%, DLCO%, 

and the presence of cough among IPF patients.

In the cohort as a whole, ILD subtype was associated with PCS (standardized coefficient 
−0.22, P=0.03) on unadjusted analysis. Other covariates associated with a lower PCS on 

unadjusted analysis included female sex, lower FVC%, lower DLCO%, fatigue, cough, 

weight loss, joint pain or stiffness, and dyspnea severity (Table 3); the covariates most 

strongly associated with PCS on unadjusted analysis were joint pain or stiffness 

(standardized coefficient −0.38, P<0.01) and dyspnea severity (standardized coefficient 
−0.54, P<0.01).
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After adjusting for age and FVC%, ILD subtype remained a significant predictor of PCS 

(P=0.02). A model that included ILD subtype, joint pain or stiffness, dyspnea severity, age, 

and FVC% explained an estimated 45% of the observed variance in PCS (Table 4). DLCO%, 

male sex, cough, fatigue, and weight loss were not included in the final model because they 

provided no additional explanatory power (e-Table 2). In the final model, ILD subtype was 

not an independent predictor of PCS (P=0.86). Sensitivity analyses were performed using 

the individual domains that comprise the PCS as the outcome variable. Joint pain or stiffness 

and dyspnea severity were the strongest clinical predictors of each of the bodily pain, 

general health, and role-physical domain scores (data not shown). For the physical 

functioning domain, dyspnea severity was the only independent predictor.

DISCUSSION

Relative to the general U.S. population, patients with RA-ILD have reduced HRQL, as 

measured by the PCS and MCS of the SF-36. Impairments in the physical and mental health 

of RA-ILD patients can be explained, in part, by dyspnea severity and fatigue. The presence 

of cough also appears to impact mental health. Compared to patients with IPF, patients with 

RA-ILD have worse HRQL, as measured by the PCS, after adjusting for age and ILD 

severity. The differences in HRQL between these two ILD subtypes appear to be explained, 

in part, by dyspnea severity and the presence of joint pain or stiffness. However, our models 

explained, at most, only 45% of the observed variance in PCS scores; this suggests that 

HRQL is complex and multifactorial, with other unmeasured factors impacting HRQL in 

these patients.

Our data are consistent with the one prior publication reporting HRQL in RA-ILD14. In this 

study, the authors report SF-36 scores from seven RA-ILD patients obtained a median 94 

days prior to lung transplant (inter-quartile range of 59 days): mean PCS 22.4 ± 8.1 and 

mean MCS 44.7 ± 15.3. The severity of physiological impairment was not reported but was 

severe enough to require transplantation. The investigators did not examine the determinants 

of HRQL in their patients.

One of the key determinants of HRQL in patients with ILD is dyspnea severity. Several 

authors have shown that increased severity of dyspnea correlates with worse HRQL among 

patients with ILD5, 6, 7, including patients with connective tissue disease-associated ILD15. 

Impairments in pulmonary function are associated with dyspnea severity11, 16, but it is well 

known that several other factors (e.g., limbic system activation17) contribute to the 

perception of dyspnea. For example, ILD patients with more severe dyspnea have higher 

rates of depression and a greater degree of functional impairment, which contribute to the 

sensation of breathlessness beyond their baseline pulmonary function18.

Another determinant of HRQL in this study was the presence of joint pain or stiffness. 

Although there was a trend toward statistical significance, while controlling for age and ILD 

severity, joint pain or stiffness was not an independent predictor of HRQL among RA-ILD 

patients alone. Not surprisingly, the presence of joint pain or stiffness was a driver of the 

difference in HRQL between RA-ILD and IPF patients. This highlights the impact of extra-
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pulmonary symptoms among patients with RA-ILD and the need for a multi-disciplinary 

approach to their care.

RA joint disease, in the absence of ILD, impairs physical and mental components of 

HRQL19. In a systematic review and meta-analysis, the authors analyzed SF-36 scores from 

31 different studies including 22,355 RA patients and calculated a pooled mean PCS score 

of 34.1 (95% CI: 22.0–46.1) and MCS score of 45.6 (95% CI: 30.3–60.8). Predictors of 

HRQL in this meta-analysis included age, sex, and RA disease duration. Direct comparison 

of these SF-36 scores to our population is difficult given the differences in age (mean age 

range reported from 42.4 years to 64 years) and sex (female percentage range from 68–

100%).

There are limitations to our study. All of our patients were drawn from a tertiary referral 

center, which may reflect a more severe and progressive disease population; this may limit 

the ability to generalize results to a broader population of RA-ILD patients. In addition, 

although our study looked specifically at the use of prednisone at baseline, the impact of 

other pharmacologic therapies (e.g., disease-modifying anti-rheumatic drugs) on HRQL 

could not be assessed. RA disease duration and RA-specific disease activity scores20 were 

also not available in this population. Last, although it was not an objective of this study, we 

do not have an RA group without ILD for comparison.

In summary, our study demonstrates that certain physical health determinants of HRQL are 

measurably worse in RA-ILD patients compared to IPF patients. In addition to providing 

therapies to target the underlying biology of RA-ILD and the accompanying joint pain and 

stiffness, our data suggest that dyspnea is a strong driver of HRQL impairment and 

respiratory symptom management should be an integral aspect of caring for patients with 

RA-ILD. Further research should be done to better understand and improve the HRQL 

impairments in patients with RA-ILD.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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HRQL health-related quality of life

ILD interstitial lung disease

IPF idiopathic pulmonary fibrosis

MCS mental component score

PCS physical component score

PFT pulmonary function test

RA rheumatoid arthritis

RA-ILD rheumatoid arthritis-associated interstitial lung disease

SF-36 Short Form (36) Health Survey

UCSD SOBQUniversity of California, San Diego Shortness of Breath Questionnaire for 

Lung Health

UCSF University of California, San Francisco
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Highlights

• Health related quality of life (HRQL) is impaired in patients with interstitial 

lung disease.

• The physical components of HRQL appear worse in rheumatoid arthritis 

associated interstitial lung disease (RA-ILD) compared to idiopathic 

pulmonary fibrosis (IPF).

• Differences in the physical components of HRQL between RA-ILD and IPF 

can be explained in part by dyspnea severity and joint symptoms.
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Figure 1. 
Bar graph comparing Short Form Health Survey (SF-36) health-related quality of life scores 

in rheumatoid arthritis-associated interstitial lung disease (black) and idiopathic pulmonary 

fibrosis (gray). Panel A includes the physical component score and its associated domains, 

and Panel B includes the mental component score and its associated domains. Higher scores 

indicate better quality of life. *Indicates P value <0.05.
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Table 1

Baseline Demographics and Clinical Characteristics of RA-ILD and IPF Patients

Variable RA-ILD (n=50) IPF (n=50) P Value

Age, years 66.7 ± 9.8 70.8 ± 8.3 0.02

Male sex 18 (36%) 39 (78%) <0.01

BMI* 28.8 ± 5.6 28.1 ± 8.3 0.61

Ever smoker 31 (62%) 31 (62%) 1.00

FVC% 72.0 ± 20.5 70.3 ± 18.9 0.66

DLCO%† 51.0 ± 19.2 48.5 ± 16.6 0.49

Prednisone use at baseline 45 (90%) 19 (38%) <0.01

Diabetes mellitus 11 (22%) 7 (14%) 0.30

Sleep apnea 10 (20%) 13 (26%) 0.48

Fatigue 41 (82%) 36 (72%) 0.24

Cough 43 (86%) 44 (88%) 0.77

Joint pain or stiffness 46 (92%) 22 (44%) <0.01

Weight loss 18 (36%) 14 (28%) 0.39

Heartburn 23 (46%) 18 (36%) 0.31

UCSD SOBQ score¶ 49.8 ± 29.8 50.1 ± 32.4 0.96

Data are expressed as number (%) for categorical variables and mean ± standard deviation for continuous variables.

*
Body-mass index data missing in 3 RA-ILD patients

†
DLCO% data missing in 1 RA-ILD patient

¶
UCSF SOBQ score data missing in 1 RA-ILD patient; higher scores indicate worse dyspnea

RA-ILD = rheumatoid arthritis-associated interstitial lung disease. IPF = idiopathic pulmonary fibrosis. FVC% = percent predicted forced vital 
capacity. DLCO% = percent predicted diffusing capacity for carbon monoxide. UCSD SOBQ = University of California, San Diego Shortness of 

Breath Questionnaire10.
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Table 3

Unadjusted Associations Between Clinical Covariates and the Physical Component Score in RA-ILD and IPF 

Patients

Variable Standardized Coefficient P Value

Age 0.05 0.61

Male sex 0.24 0.02

Body-mass index −0.07 0.51

Ever smoker −0.11 0.27

ILD subtype −0.22 0.03

FVC% 0.29 <0.01

DLCO% 0.29 <0.01

Prednisone use at baseline −0.13 0.20

Diabetes mellitus −0.02 0.86

Sleep apnea 0.05 0.66

Fatigue −0.24 0.02

Cough −0.18 0.07

Joint pain or stiffness −0.38 <0.01

Weight loss −0.27 <0.01

Heartburn 0.09 0.36

UCSD SOBQ score −0.54 <0.01

FVC% = percent predicted forced vital capacity. DLCO% = percent predicted diffusing capacity for carbon monoxide. ILD = interstitial lung 

disease. UCSD-SOBQ = University of California San Diego Shortness of Breath Questionnaire10.
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