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ABSTRACT
Objective SLE is a chronic, multiorgan, autoimmune 
disease; however, current prevalence estimates 
are dated and often from non- generalisable patient 
populations, and quality of life and patient- reported 
outcomes in the real- world SLE population are not 
well- published. The present study used the Medical 
Expenditure Panel Survey (MEPS), a generalisable US 
data source encompassing a representative sample 
of regions/payers, to estimate SLE prevalence and 
characterise disease burden compared with non- SLE 
respondents.
Methods Retrospective population- based survey 
data weighted to the full US population from MEPS 
for the calendar years 2016–2018, pooled over the 
full study period, was used. The primary inclusion 
criteria included adults with self- reported SLE and 
either a record of SLE- related medication and/
or rheumatologist visit in the calendar year. A 
matched- control cohort was created and the general 
non- SLE MEPS population was matched to MEPS 
SLE respondents by gender, age, region and MEPS 
reporting year using a 1:5 ratio.
Results From 2016 to 2018, 96 996 adults reported 
annual data in MEPS, of whom 154 respondents met 
the primary SLE definition, equivalent to 490 385 
weighted number of adults with SLE. The prevalence 
of SLE was 195 (95% CI 149 to 242) per 100000, 
with greater prevalence observed in the US South, 
African- American/black and publicly insured people 
and females. SLE respondents reported limitations in 
physical function at 3 times greater rate (45% vs 15%; 
p<0.0001), higher rates of pain- limiting work (67% vs 
39%; p<0.001) and feeling depressed ‘nearly every 
day’ (7% vs 2%; p<0.001) compared with non- SLE 
respondents. All- cause healthcare and prescription 
expenses were significantly higher in SLE respondents 
(US$17 270 vs US$8350 (p<0.0001) and US$4512 vs 
US$1952 (p<0.001), respectively, in 2018 US dollars).
Conclusion Wide variation of SLE prevalence exists 
among patients of different regional, demographic and 
payer groups; SLE is associated with adverse quality of 
life, productivity and economic outcomes compared with 
non- SLE respondents.

INTRODUCTION
SLE is a chronic, multiorgan, autoimmune 
disease estimated to affect 73 to 178 people 
per 100 000 in the USA, largely based on data 
from the early 2000s.1 The aetiology is multi-
factorial and may include genetic, hormonal 
and environmental factors.2–4 A twofold risk 
of premature mortality exists for individuals 
with SLE compared with healthy controls.5

SLE carries a considerable humanistic 
burden; the quality of life of individuals with 
SLE is consistently lower than that of matched 
healthy controls, or those with other chronic 

WHAT IS ALREADY KNOWN ON THIS TOPIC

 ⇒ SLE is a chronic, multiorgan autoimmune disease 
that carries a considerable clinical, humanistic and 
economic burden.

WHAT THIS STUDY ADDS

 ⇒ The present study provides recent data from 2016 
to 2018 on SLE prevalence, demographics and clin-
ical characteristics across a generalisable spectrum 
of respondents within the US population, which in-
cludes commercially and publicly insured individu-
als, as well as those who are uninsured.

 ⇒ In addition to supporting previous findings, the 
present study contributes further by establishing a 
matched non- SLE population as a reference to as-
certain the relative burden of SLE in comparison to a 
general non- SLE population.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE AND/OR POLICY

 ⇒ The increased SLE prevalence in recent years and 
the continuing burden of disease suggests a need 
to better understand these patient characteristics so 
that management approaches can be personalised, 
including the use of more effective therapeutics, 
as well as patient support for those demonstrating 
higher risks and unmet needs.
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diseases such as rheumatoid arthritis or chronic obstruc-
tive pulmonary disease.6 Previous findings have also estab-
lished an increased economic burden for adults with 
SLE compared with controls. However, much of what 
is currently known about SLE healthcare resource util-
isation (HCRU) patterns and costs is based on analyses 
conducted before 2011 or is conducted largely within a 
commercially insured administrative claims environ-
ment, which may under- represent certain patient groups 
within the USA, such as the underserved or underinsured 
population, who may be more prone to adverse clinical 
outcomes.7–9

In addition to the existing body of evidence being >10 
years old and non- generalisable to all patient types, 
socioeconomic data, quality of life and patient- reported 
outcomes affecting access to care, indirect costs and 
day- to- day life in the real- world SLE population are not 
well- published. A recent meta- analysis generated an esti-
mate of SLE prevalence by applying sex- stratified/race- 
stratified estimates to the 2018 US Census population but 
used a random- effects model based on various US state- 
specific registry case findings from either 2002 to 2004 
or 2007 to 2009.10 Importantly, no SLE study to date has 
been generalisable to the full US population, including 
the public, private and uninsured population. Thus, the 
present study aimed to use Medical Expenditure Panel 
Survey (MEPS) data, a generalisable US data source 
encompassing a representative sample of geographic 
regions and payers, to estimate SLE prevalence, as well as 
evaluate demographics, comorbidities, patient- reported 
outcomes, medication use, HCRU and costs compared 
with the general population without SLE. To the authors’ 
knowledge, no recent study has quantified the SLE popu-
lation in a real- world representative US population that 
fully measures the disease burden in an SLE cohort to a 
matched- control cohort.

PATIENTS AND METHODS
Study design
This analysis used retrospective population- based survey 
data weighted to the full US population. Data from MEPS 
from the calendar years 2016–2018 were used (https://
www.meps.ahrq.gov/mepsweb/data_stats/download_ 
data_files.jsp).11 Sponsored by the Agency of Healthcare 
Research and Quality, MEPS, is a nationally representative 
survey of the US civilian non- institutionalised population 
that collects person- level and household- level informa-
tion on respondents’ sociodemographic characteristics, 
health status, access to care, clinical diagnosis and related 
charges and payments. MEPS survey includes stratifica-
tion, clustering, multiple stages of selection and dispro-
portionate sampling. Furthermore, the MEPS sampling 
weights reflect adjustments for survey non- response 
and adjustments to population control totals from the 
Current Population Survey. The survey design and esti-
mation include variables to obtain weighted estimates and 
implement a Taylor- series approach to estimate SEs for 

weighted survey estimates. Each year of data was treated 
independently and then pooled by using weighted aver-
ages per MEPS methodology over the full study period 
(2016–2018).

Population
The primary inclusion criteria consisted of adults aged 
18 years or older, with both self- reported SLE and either 
a record of SLE- related medication and/or rheumatol-
ogist visit in the calendar year. SLE- related medications 
were composed of the standard treatment classes for 
SLE, including antimalarials, oral corticosteroids, intra-
venous/injectable corticosteroids and immunosuppres-
sive agents. Patients with SLE were initially identified 
from MEPS based on the three- digit code (M32) in the 
International Classification of Diseases, Tenth Revision, 
Clinical Modification (ICD- 10- CM). Following initial SLE 
ICD- 10- CM criteria, the presence of a rheumatologist visit 
or SLE- related medication was assessed. Additional defi-
nitions for SLE were used to assess prevalence: (1) any 
SLE self- reported diagnosis and (2) self- reported SLE 
diagnosis along with a record of SLE- related medication.

A recent published abstract compares the sensitivity 
across multiple definitions for SLE in MEPS, including 
any SLE self- reported diagnosis, and a self- reported SLE 
diagnosis along with a record of SLE- related medication.12

Study end points
The primary end points of the study included preva-
lence of SLE, demographic and socioeconomic variables 
(age, gender, geographic region, race/ethnicity, house-
hold income, insurance status, disability, employment 
status, poverty status); patient- reported quality of life, 
access to care and work productivity (perceived health, 
perceived mental health, health limitation to activity, 
difficulty performing tasks, pain that limits work, feeling 
depressed, annual disability days); comorbid conditions 
and use of prescribed medications and HCRU and cost 
by setting (inpatient, outpatient, emergency room). Costs 
were adjusted using the gross domestic product price 
index to 2018 US dollars.

Comorbid conditions in the MEPS Medical Conditions 
file were assessed based on: (a) “Has a physician ever diag-
nosed you with X condition?” and (b) “Do you currently 
have X condition?” The conditions in the Medical Condi-
tions file were coded based on the three- digit ICD- 10- CM 
code as part of the deidentification process; therefore, 
the ability to look at fourth or fifth digit- specific codes 
was not possible. The condition categories in MEPS are 
defined using Clinical Classification Software (CCS) and 
Clinical Classification Software, which is a tool developed 
by the Agency for Healthcare Research and Quality for 
clustering diagnoses into a manageable number of clin-
ically meaningful, policy- relevant categories. CCS codes 
were also used to evaluate specific condition categories. 
Comorbid conditions of interest for this study were iden-
tified based on clinician input.
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Medications in the MEPS Prescribed Medications files 
were coded as text name and National Drug Code and 
rolled up into predefined therapeutic classes. Medica-
tions and classes of interest for this study were identified 
based on clinician input.

HCRU and healthcare cost data were found in the 
MEPS Full Year Consolidated Data file.11 Costs were 
defined as total medical expenditures and total prescrip-
tion expenditures. HCRU variables included the number 
of office- based, inpatient, outpatient and emergency 
room visits, and the number of prescriptions. Cost vari-
ables were reported in 2020 US dollars and adjusted for 
the Consumer Price Index.

All variables are included in the supplementary table 
of operational definitions (online supplemental table 3).

Statistical methods
A matched- control cohort was created using annual 
survey participants; the general non- SLE MEPS popula-
tion was matched to MEPS SLE respondents by gender, 
age (birth year), geographic region and year of reporting 
within MEPS (ie, 2016, 2017 or 2018) using a 1:5 ratio. 
The MEPS population sample is taken from a complex 
national probability sample survey of the US civilian non- 
institutionalised population. All analyses were inclusive of 
MEPS sampling weights, which adjusted for survey non- 
response with poststratification adjustments for age, race/
ethnicity and gender using the Census Bureau’s popula-
tion control totals.11 Variance (SEs) estimates were based 
on the Taylor- series linearisation method. For the Taylor- 
series method for continuous variables, the means were 
calculated using the df for the t- test as the number of clus-
ters minus the number of strata. If there were no clusters, 
then the df equaled the number of observations minus 
the number of strata. If the design was not stratified, then 
the df equaled the number of primary sampling units 
minus one. For categorical variables, a weighted second- 
order Rao- Scott χ2 test was applied, which uses the design 
effects of the marginal proportion estimates. In short, 
the complex weighting established and recommended 
by the Agency for Healthcare Research and Quality uses 
the marginal probabilities of the patient characteristics 
within the sample to determine the full US population 
estimate.

Statistical analyses were conducted in all cohorts for 
each outcome, with pooled data representing the average 
annual estimate across the 3 years of data. Descriptive statis-
tics (per cent, means, medians, SD) were used to describe 
patient demographic characteristics (age, gender, region, 
etc), clinical characteristics (treatments, comorbidities, 
etc) and outcomes both overall and across comparator 
groups; χ2 tests were used to evaluate differences in cate-
gorical variables and t- tests or Wilcoxon rank- sum test was 
used for continuous variables depending on the distribu-
tional properties of the measures. Prevalence estimates 
were calculated annually using the weighted number of 
patients with SLE divided by the total adult population 
and displayed as per 100 000 adults. The annual estimates 

were averaged across all years of data using MEPS- cited 
methods.11 All analyses were conducted in SAS V.9.2 
(Cary, North Carolina, USA).

RESULTS
Study population
From 2016 to 2018, a total of 96 996 adults reported 
annual data in MEPS, of whom 154 (0.16%) respondents 
self- reported SLE with either a filled SLE- related medica-
tion and/or rheumatologist visit within the calendar year. 
All results below are weighted to the general US popu-
lation using the MEPS sampling weights derived by the 
Agency of Healthcare Research and Quality described 
above. Weighted estimates represent the average annual 
estimated US population over the 3 years of study (2016–
2018). The weighted total annual US adults were esti-
mated to be 250 935 390 over the 2016–2018 period. 
After weighting, the 154 respondents self- reporting SLE 
equated to 490 385 adults in the USA. A total of 770 
matched non- SLE controls (weighted to 2 625 426) were 
compared with the SLE cohort.

Epidemiology and demographic/socioeconomic trends
The pooled annual prevalence of SLE using the prede-
termined primary SLE definition was 195 (95% CI 
149 to 242) per 100 000 adults. For other definitions 
of SLE, the prevalence ranged from 168 per 100 000 
adults to 261 per 100 000 adults (table 1). From 2016 
to 2018, the prevalence of SLE (using the primary defi-
nition) appeared to increase slightly, from 188 per 100 
000 adults in 2016 to 208 per 100 000 adults in 2018. 
This trend of increasing prevalence over time was also 
observed when using self- reported SLE alone as a defi-
nition, but not self- reported SLE combined with SLE- 
related medication (online supplemental table 1).

Geographically, respondents in the Southern region 
of the USA had a slightly higher prevalence of SLE 
compared with other regions (North, West or East). 
The prevalence of SLE was about 9 times higher in 
females compared with males (343 vs 37 per 100 000 
adults). Individuals who reported black or multiple 
races appeared to have a higher prevalence of SLE 
compared with white individuals. In particular, the 
prevalence of SLE was higher in black adults 287 (95% 
CI 162 to 412) per 100 000 compared with white adults 
187 (95% CI 133 to 241) per 100 000 (online supple-
mental table 1). Respondents with public insurance 
(Medicare or Medicaid) were twice as likely to have 
SLE than those with private insurance (prevalence 
was 311 for those reporting only public insurance vs 
168 per 100 000 adults for those reporting any private 
insurance).

Several demographic and socioeconomic differences 
were observed between SLE respondents and non- SLE 
respondents (table 1). In total, 60% of SLE respondents 
reported private insurance at some point within the 
MEPS reporting year, 28% Medicaid, 32% Medicare, 
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Table 1 Weighted prevalence by SLE definition and overview of demographics and socioeconomic characteristics for US 
population with SLE versus controls without SLE

MEPS 2016–2018 pooled data

Prevalence

Definition Prevalence per 100 000 
adults (95% CI)

Estimated average annual no. of adults 
with SLE

  Self- reported SLE and SLE- related medication or 
rheumatologist visit (primary definition)

195 (149 to 242) 490 385

  Self- reported SLE and SLE- related medication 168 (130 to 206) 422 604

  SLE self- reported diagnosis only 261 (203 to 319) 655 547

Demographics

SLE Non- SLE P value

Total weighted, N 490 385 2 625 426

Age (years)

  Mean (SD) 49 (1.4) 50 (0.7) NS†

  Median 48.8 51.7

Gender, % NS†

  Male 9.2 5.6

  Female 90.8 94.4

Geographic region, % NS†

  Northeast 16.0 16.3

  Midwest 21.7 22.1

  South 46.6 41.6

  West 15.7 19.9

Insurance, %

  Private 59.6 72.1 *

  TRICARE/Civilian Health and Medical Programme 
of the Department of Veterans Affairs

3.5 4.1 NS

  Medicare 31.6 19.4 **

  Medicaid/State’s Children’s Health Insurance 
Programme

28.3 15.0 **

  Both Medicare and Medicaid 9.0 3.1 **

  Uninsured 4.8 6.2 NS

Health insurance coverage indicator, % ***

  Any private 60.0 75.6

  Public only 35.2 18.3

  Uninsured 4.8 6.2

Race, % NS

  White—no other race reported 74.3 76.8

  Black—no other race reported 18.2 13.3

  Other race (only single- race answers were 
reported)

2.9 6.5

  Multiple races reported 4.6 3.3

Physician visits, %

  Rheumatologist was seen during the calendar 
year

68.8 2.6 ***

  General practitioner was seen during the calendar 
year

40.7 33.5 NS

Continued
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5% uninsured and 4% TRICARE/Civilian Health and 
Medical Programme of the Department of Veterans 
Affairs. Overall, 9% of SLE respondents reported both 
Medicare and Medicaid coverage. In contrast, a higher 
percentage of non- SLE respondents reported private 
insurance (72%), and a lower percentage reported public 

insurance (19% and 15% for Medicare and Medicaid, 
respectively). SLE respondents on public insurance were 
also observed to be more likely female and of lower educa-
tion status. SLE respondents were more likely to be only 
publicly insured compared with non- SLE respondents 
(35% vs 18%; p<0.001), have lower median family income 

MEPS 2016–2018 pooled data

  Other type of physician was seen during the 
calendar year

89.5 66.6 ***

Socioeconomic status

Education level completed, % NS

  ≤Grade 12 33.3 35.0

  1–2 years college 19.8 24.1

  3–4 years college 28.2 25.9

  5+ years college 18.7 14.5

  Unknown 0.0 0.5

Family income, US$ *

  Mean (SD) US$71 507 (US$7643) US$88 270 (US$2715)

  Median US$46 925 US$70 624

Employment, % **

  Employed at interview date 47.4 65.8

  Job to return to at interview date 2.6 0.5

  Not employed at interview date 49.9 33.6

  Unknown 0.0 0.1

Unemployed reason, % N/A

  Retired 9.1 9.0

  Unable to work ill/disabled 17.2 5.9

  Taking care of home/family 3.2 3.8

  Other 1.5 2.0

  Unknown 69.0 79.4

Food stamps, % ***

  Yes 20.5 8.6

  No 78.3 89.3

  Unknown 1.2 2.1

Problem paying bills, % **

  Yes 23.6 12.0

  No 75.6 87.5

  Unknown 0.8 0.5

Poverty status, % **

  Negative or poor 22.2 9.2

  Near- poor 3.3 3.8

  Low income 10.6 10.3

  Middle income 25.9 25.8

  High income 38.1 50.9

*p<0.05; **p<0.01; ***p<0.001.
†Non- SLE respondents were matched to SLE respondents based on age, gender and geographic region.
MEPS, Medical Expenditure Panel Survey; N/A, not available; NS, not significant.

Table 1 Continued
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(US$46 925 vs US$70 624; p<0.05) and higher unemploy-
ment (50% vs 34%; p<0.001); however, education level 
did not differ compared with the non- SLE respondents 
(p>0.05).

Quality of life, work productivity and access to care
In general, SLE respondents reported worse quality of 
life and physical/health status than non- SLE respond-
ents (table 2). Greater proportions of SLE respondents 
reported ‘poor’ or ‘fair’ perceived health, compared 
with non- SLE respondents (p<0.0001). SLE respond-
ents reported notable physical limitations; 45% of SLE 
respondents compared with 15% of non- SLE respondents 
reported a limitation in physical function (p<0.0001). 
Among respondents reporting a physical limitation, SLE 
respondents were more than twice as likely to report being 
unable to stand for 20 min, and unable to walk three 
blocks or walk a mile compared with non- SLE respond-
ents (p<0.05 for both). SLE respondents were also signif-
icantly more likely to report poorer perceived mental 
health (p<0.0001) and feeling depressed (p<0.001).

SLE respondents responded that ‘pain limits work’ (‘a 
little bit’, ‘moderately’, ‘quite a bit’ or ‘extremely’) at a 
significantly higher rate compared with non- SLE respon-
dents (67% vs 39%; p<0.001) (table 2). Additionally, 
SLE respondents reported a numerically higher average 
of 9 days (SD 2.3) of work missed due to illness/injury, 
whereas non- SLE respondents reported 5 days (SD 0.4) 
(p=0.13) (table 2).

The variables from the MEPS database that assessed 
access to care were not available in the 2018 data; there-
fore, only pooled data from 2016 to 2017, addressing 
access to medical and pharmacy services were analysed 
(online supplemental table 2). More SLE respondents 
reported ‘delaying getting necessary care’ (14% vs 5% 
(p=0.0001)), ‘unable to pay family medical bills’ (16% 
vs 5% (p=0.001)) and ‘delayed prescription’ (8% vs 4% 
(p=0.0465)), compared with the non- SLE cohort. In 
the adults with SLE, the most common reason cited for 
delaying care was ‘could not afford care’ (5%).

Comorbidities and SLE manifestations
Comorbidities and SLE disease manifestations where a 
statistically significant difference was observed between 
SLE versus non- SLE adults included joint pain in the 
last 12 months (63% vs 33%; p<0.0001), arthritis (ever 
diagnosed) (61% vs 29%; p<0.0001), hypertension (39% 
vs 26%; p<0.01), asthma (ever diagnosed) (27% vs 13%; 
p<0.01) and heart disease (ever diagnosed) (24% vs 8%; 
p<0.0001) (figure 1).

HCRU and costs
SLE adults had a higher number of office- based, inpa-
tient, outpatient and emergency room visits compared 
with non- SLE respondents (table 3). All- cause healthcare 
and prescription expenses were twice as high in SLE adults 
compared with non- SLE adults (US$17 270 vs US$8350 

(p<0.0001) and US$4512 vs US$1952 (p<0.001), respec-
tively, in 2018 US dollars).

DISCUSSION
To the authors’ knowledge, this is the first study in >10 
years to characterise the burden of an SLE cohort versus 
a matched non- SLE cohort based on a representative 
sample of the US population, which proportionally 
included respondents across insurance types, races and 
geographical areas, including the traditionally under-
served and underinsured populations. In the present 
study, data from this cohort were analysed for prevalence 
and demographic patterns, and quality of life, access to 
care, work productivity, comorbidities and economic 
burden.

The present study found that SLE prevalence (based on 
the primary definition) was 195 per 100 000 adults, and 
was highest in females compared with males, in public 
insurance compared with private or uninsured and in 
black respondents compared with white respondents. 
The prevalence found in the present study demonstrated 
a slightly higher burden than prior estimates of between 
0.05% and 0.1% of the population from national survey 
data,13 and found a similar prevalence in the Medicare 
population (260 per 100 000 adults) compared with a 
0.3% prior estimate from a Medicare- only population.14 
Additionally, the SLE prevalence was substantially higher 
than the 72.8 per 100 000 found in a meta- analysis based 
on data from the calendar years 2002 to 2009.10 The find-
ings from the present study, specifically the prevalence 
of 311 per 100 000 for public insurance vs 168 per 100 
000 adults for private insurance, were also consistent with 
previous reports that found a higher prevalence of SLE 
in Medicaid and low- income populations.15 Regarding 
the prevalence of SLE among subsets of various demo-
graphic groups, other studies have similarly reported the 
SLE burden to be highest in females, racial minorities 
and lower socioeconomic status.10 15–17 Unlike recently 
published estimates, MEPS is more representative of the 
US racial and payer composition. This representativeness 
could lead to higher than previously published preva-
lence estimates from less diverse or single- payer analyses. 
It should be noted that SLE is self- reported in MEPS; 
therefore, it is possible that patients could over- report 
or under- report their diagnosis due to recall bias. The 
prevalence of SLE, as well as flare severity, has also been 
previously found to be higher in black respondents versus 
white respondents.1 18

While many real- world studies include only adminis-
trative claims from commercial payer populations, the 
present study, which uses data from a generalisable US 
population, confirms a wide variation of SLE prevalence 
by different regional, demographic and payer groups 
uncaptured in other publications. The higher overall 
prevalence (261 per 100 000) found using the alternative 
definition of self- reported SLE alone in the present study 
suggests that while commonly used in market- centric or 
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patient- centric research, it may be too general or sensitive 
a definition in capturing true SLE cases. On the other 
hand, electronic medical records/site- based studies tend 

to capture only treated patients, excluding undertreated, 
underserved populations. Thus, a key takeaway is that 
for ill- defined or poorly understood conditions such as 

Table 2 Weighted patient- reported quality of life metrics for SLE versus non- SLE respondents

MEPS 2016–2018 pooled data

SLE Controls P value

Perceived health

Total weighted, N 490 385 2 625 426

Perceived health, n (%) ***

  Excellent 7.7% 23.3%

  Very good 16.9% 35.9%

  Good 28.3% 27.8%

  Fair 22.5% 10.6%

  Poor 24.6% 2.3%

Perceived mental health, n (%) ***

  Excellent 20.8% 34.3%

  Very good 28.4% 32.6%

  Good 30.3% 28.2%

  Fair 17.9% 4.3%

  Poor 2.6% 0.6%

Felt depressed in the last 2 weeks ***

  Not at all 52.9% 69.6%

  Several days 24.9% 14.1%

  More than half the days 6.5% 4.4%

  Nearly every day 6.7% 1.6%

  DK/Refused/Inapplicable 9.0% 10.2%

Pain limits work, n (%) ***

  Not at all 26.3% 52.3%

  A little bit 16.6% 23.0%

  Moderately 15.1% 7.4%

  Quite a bit 22.7% 6.1%

  Extremely 12.2% 2.5%

  DK/Refused/Inapplicable 7.1% 8.6%

Days missed work due to illness/injury, mean (SD) NS

  Mean 9 (2.3) 5 (0.4)

  Median 2.1 0.2

Limitations in physical functioning

Limitation in physical functioning, n (%)

  Yes 45.1% 15.3% ***

  No 54.4% 84.6%

DK/Refused/Inapplicable 0.5% 0.1%

Among respondents reporting limitations in physical functioning

  Unable to walk 1 mile 56.6% 33.3% **

  Unable to walk three blocks 41.0% 21.7% *

  Unable to stand 20 min 35.3% 11.6% **

  Unable to walk up 10 steps 8.2% 5.9% NS

  Unable to reach overhead 5.1% 2.4% NS

*p<0.05; **p<0.01; ***p<0.001.
DK, do not know; MEPS, medical expenditure panel survey; NS, not significant.
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SLE, where wide demographic and regional variation exists, it is important to understand the range of possible 

Figure 1 Weighted significant comorbidities and SLE manifestations† in SLE versus non- SLE respondents. dx, diagnosis; 
MI, myocardial infarction. †Comorbidities in the year of patient- reported SLE, unless ever diagnosed is noted with ‘dx’, which 
implies it could be at any point prior to the study year. *p<0.01; **p<0.001.

Table 3 Weighted- unadjusted annualised all- cause costs and HCRU in SLE versus non- SLE respondents

MEPS 2016–2018 pooled data

Measures SLE Controls P value

Total weighted, N 490 385 2 625 426

Unadjusted costs (2018 US dollars)

Total healthcare expenses

  Annual mean (SE) 17 270 (1762) 8350 (868) **

Total prescription expenses

  Annual mean (SE) 4512 (510) 1952 (547) **

HCRU

Office- based provider visits, %† 97.7% 82.1%

  Annual mean (SE) 18.3 (1.7) 10.4 (0.5) **

Outpatient department visits, %‡ 44.6% 21.8%

  Annual mean (SE) 5.6 (1.2) 2.2 (0.1) *

Emergency room visits, % 31.2% 15.9%

  Annual mean (SE) 2.5 (0.1) 1.4 (0.0) **

Inpatient visits, % 16.7% 11.4%

  Annual mean (SE) 1.7 (0.1) 1.3 (0.0) **

Number of medications, including refills

  Annual mean (SE) 38.4 (3.5) 14.2 (0.7) **

*p<0.01; **p<0.001.
†An office- based provider visit was defined as any visit made to a physician or group practice office, medical clinic, managed care plan or 
health maintenance organisation centre, neighbourhood/family/community health centre, surgical centre, rural health clinic, company clinic, 
school clinic, walk- in urgent centres, veterans affairs facility or laboratory/X- ray facilities. They are not necessarily mutually exclusive with 
outpatient department visits (defined below).
‡An outpatient visit/use/event is any visit made during the person’s reference period to a hospital outpatient department, such as a unit of a 
hospital or a facility connected with a hospital, providing health and medical services to individuals who receive services from the hospital but 
do not require hospitalisation overnight.
HCRU, healthcare resource utilisation; MEPS, Medical Expenditure Panel Survey; NS, not significant.
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prevalence values and how patient- level characteristics or 
disparities can influence these results.

In the present study, respondents with SLE reported 
poorer perceived mental and physical health. They 
reported more physical limitations than non- SLE respon-
dents, as well as a higher prevalence of unemployment 
and decreased access to care. This is consistent with prior 
published reports; in a systematic review of 12 studies 
(including participants from the USA and Europe) on 
employment and disability in SLE, the prevalence of 
inability to work or cessation of work ranged from 15% 
to 51% across studies and 20% to 32% of adults with SLE 
received disability benefits.19 A further systematic review 
found that patient- reported outcomes of activities of daily 
living, fatigue, physical health, emotional health, pain, 
work disability and employment were adversely affected.6 20 
In a separate analysis of the Georgia Lupus Registry from 
2014, 49% experienced work loss, with black individuals 
affected twice as often as white individuals.21

Many comorbidities or SLE manifestations—including 
joint pain in the last 12 months (63%), arthritis (ever 
diagnosed) (61%), hypertension (39%), asthma (ever 
diagnosed) (27%) and heart disease (ever diagnosed) 
(24%)—were statistically higher in SLE respondents 
compared with non- SLE respondents. The findings of 
joint pain and arthritis in the present study were some-
what low relative to previous reports of up to 95% in 
adults with SLE,22 potentially a function of differences 
in data collection between studies. Meanwhile, there 
was some overlap with comorbidity findings from other 
international retrospective studies of SLE populations: 
a Greek registry of adults with SLE found that the main 
comorbidities were thyroid (46%), hypertension (25%), 
depression (27%), cardiovascular (21%)23; while a UK 
registry demonstrated an increased risk of cardiovascular 
disease, stroke, end- stage renal failure, osteoporosis and 
infection.24

The odds of having an outpatient or emergency room 
visit in the SLE cohort versus non- SLE cohort were signifi-
cantly higher in the present study. These findings were 
similar to those from a 2013 Medicare retrospective 
study, which found 2.2 times more outpatient visits and 
2.1 times more emergency room visits for adults with SLE 
compared with non- SLE adults.7 The proportion of adults 
with SLE with any office- based provider visit was 98% in 
the present study, which was similar to the proportions 
of between 86% and 100% reported in other US- based 
population studies.25–27 The proportion of adults with 
SLE with reported emergency room visits in the present 
study was 31%, which fit within the reported range of 
22%–58% for other US studies.25–27

In the present study, the annual mean per- person 
medical cost in adults with SLE was approximately 
US$17 000 (vs US$5000 in non- SLE respondents), and 
prescription costs were US$5000 (vs US$2000 in non- SLE 
respondents); both significantly higher than non- SLE 
respondents. The findings are similar to those from a 2013 
retrospective study, which compared adults with SLE with 

non- SLE adults in a Medicare cohort, and found a total 
mean annual medical cost of US$16 881 (crude differ-
ence of US$10 229 (2008 US dollars)) in annual medical 
costs, similar to the US$12 000 difference observed in 
the present study.12 Other studies in the literature have 
compared HCRU and cost differences within SLE severity 
levels, but have not compared SLE as a cohort against 
a non- SLE cohort.7 27 28 Unsurprisingly, higher annual 
costs have been observed for severe SLE compared with 
moderate and mild forms of the condition.

Inherent limitations similar to those of any retrospec-
tive study apply to this study as well, and the accuracy of 
conclusions is dependent on data quality and scope. For 
example, it is important to note that data from MEPS 
may potentially under- report costs due to a lack of inclu-
sion of a nursing home component for the years of data 
(2016–2018) used. MEPS is based on patient- reported 
disease and patient characteristics, including comor-
bidities and medications. Therefore, SLE and other key 
variables could be over (or under) reported, although it 
is worth noting that the Agency of Healthcare Research 
and Quality performs validation of random samples to 
ensure results are accurate by matching with provider 
data. Additionally, other publications have addressed the 
sensitivity and specificity of disease diagnoses in MEPS 
and have found that self- reported diagnosis is relatively 
accurate.29 30 While weighted analyses represent the full 
US population, the target crude SLE numbers are rela-
tively small, and as such, statistical tests should be inter-
preted with caution. While it is possible for type 1 error 
for multiple comparisons, it was implied that the study 
was descriptive in nature, focusing on patterns and not 
statistical significance. The small numbers involved 
precluded multivariate analyses of data; however, the SLE 
and non- SLE groups were well- matched by age, gender 
and region, and future research would ideally involve 
larger crude SLE numbers.

CONCLUSION
This study, based on MEPS data across a broad, gener-
alisable spectrum of respondents (both commercially 
and publicly insured, as well as uninsured), established 
that the prevalence of SLE may be higher than reported 
elsewhere and has increased over recent years. Further-
more, SLE carries a more significant burden compared 
with controls in certain demographic groups and is asso-
ciated with adverse clinical (comorbidity), quality of life, 
productivity and economic outcomes. Opportunities 
for further research include further evaluation of racial 
disparities and additional studies considering payer- 
related SLE characteristics. In addition, the continuing 
unmet burden of disease suggests a need for better treat-
ment approaches, potentially including more effective 
therapeutics.
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SUPPLEMENTARY TABLES  
Supplementary Table 1. Weighted SLE Prevalence by MEPS Reporting Year and Subgroup 

SLE Prevalence 

Prevalence per 100,000 

adults (95% CI) 

Year of MEPS Reporting, by Definition 

Self-reported SLE and SLE-related medication or rheumatologist visit 

(primary definition)   

Pooled (2016-2018) 195 (149, 242) 

2016 188 (119, 257) 

2017 190 (130, 251) 

2018 208 (135, 280) 

Self-reported SLE and SLE-related medication  

Pooled (2016-2018) 168 (130, 206) 

2016 172 (108, 237) 

2017 162 (113, 210) 

2018 171 (116, 227) 

SLE self-reported diagnosis only  

Pooled (2016-2018) 261 (203, 319) 

2016 251 (163, 339) 

2017 260 (184, 337) 

2018 272 (189, 356) 

Subgroup (2016-2018 MEPS Pooled Data), Using the Primary Definition for SLE 

Gender  

Male 37 (7, 68) 

Female 343 (260, 427) 

Race  

White (no other race reported) 187 (133, 241) 

Black (no other race reported) 287 (162, 412) 

Multiple races reported 323 (0, 690) 

Race/Ethnicity  

White/Hispanic 221 (119, 323) 

White/non-Hispanic 179 (119, 238) 

Black/Hispanic 281 (0, 835) 

Black/non-Hispanic 287 (159, 416) 
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SLE Prevalence 

Prevalence per 100,000 

adults (95% CI) 

Other or multiple races/Non-Hispanic 163 (34, 292) 

Health insurance coverage  

Public insurance (without any coinsurance) 311 (202, 421) 

Private insurance (with or without coinsurance) 168 (115, 220) 

Payer type  

Private 172 (118, 226) 

Medicare 260 (168, 352) 

Medicaid/State’s Children’s Health Insurance Program 349 (212, 486) 

Geographic region  

Northeast 179 (58, 299) 

Midwest 205 (112, 298) 

South 244 (153, 336) 

West 130 (68, 192) 

Abbreviations: CI – confidence interval; MEPS – Medical Expenditure Panel Survey; SE – standard error; 

SLE – systemic lupus erythematosus. 
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Supplementary Table 2. Weighted Barriers to Access to Care in SLE vs Controls (MEPS 2016-2017 

Data†) 

  

MEPS 2016-2017* Pooled 

Data 

 

  SLE Controls  

Total weighted, N 473,099 2,524,667  

Access to Care  

   P-value 

Delayed getting necessary medical care, %     *** 

Yes 14.4 5.0  

No 85.6 94.6  

Unknown 0.0 0.4  

Reason for delaying getting necessary medical care, 

% 
    

*** 

Could not afford care 5.1 1.3  

Insurance would not cover 2.0 1.2  

Problems getting to doctor 1.5 0.0  

Could not get time off work 0.0 0.3  

Was refused service 0.0 0.02  

Did not have time or took too long 0.0 0.6  

Other 5.8 1.5  

Inapplicable (did not delay care) 85.6 95.0  

Unable to get necessary medical care, %      NS 

Yes 3.5 3.2  

No 96.5 96.3  

Unknown 0.0 0.4  

Reason unable to get necessary medical care, %      NS 

Could not afford care 2.8 1.4  

Insurance would not cover 0.7 0.6  

Was refused service 0.0 0.02  

Did not have time or took too long 0.0 0.3  

Other 0.0 0.9  

Inapplicable (able to get necessary medical care) 96.5 96.8  
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MEPS 2016-2017* Pooled 

Data 

 

Access to Medication    

Delayed in getting necessary prescribed 

medication, % 
    

 * 

Yes 8.2 3.9  

No 91.8 95.7  

Unknown 0.0 0.4  

Reason delayed in getting necessary prescribed 

medication, % 
    

 NS 

Could not afford care 3.9 1.7  

Insurance would not cover 2.9 0.7  

Doctor refused family insurance plan 0.0 0.1  

Problems getting to doctor 0.0 0.1  

Did not have time or took too long 0.0 0.4  

Other 1.3 0.8  

Inapplicable (did not delay medication) 91.8 96.1  

Affordability    

Unable to pay family medical bills, %      ** 

Yes 15.6 4.9  

No 9.1 4.8  

Unknown 75.3 90.2  

Abbreviations: MEPS – Medical Expenditure Panel Survey; SE – standard error; SLE – systemic lupus 

erythematosus. 

† The variables from the MEPS database that assessed access to care were not available from 2018 data; 

therefore, pooled data from 2016-2017 were used. 

*P<0.05; **P<0.01; ***P<0.001. 
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Supplementary Table 3. Operational Definitions of Study Variables 

Variables MEPS variable definition Operational definition 

Demographic   

Age Reports the individual's exact age, calculated from date 
of birth, as of the last day (12/31) of the survey year. 

Age as defined in MEPS 

 

Gender Indicates whether the person was male or female. Gender as defined in MEPS:  

• Male 

• Female 

Geographic 
Region 

Indicates the Census region the respondent resided in 
the survey year. Regions are defined as: 

 

• Northeast: Connecticut, Maine, Massachusetts, 
New Hampshire, New Jersey, New York, 
Pennsylvania, Rhode Island, and Vermont. 

• Midwest: Indiana, Illinois, Iowa, Kansas, 
Michigan, Minnesota, Missouri, Nebraska, North 
Dakota, Ohio, South Dakota, and Wisconsin. 

• South: Alabama, Arkansas, Delaware, District of 
Columbia, Florida, Georgia, Kentucky, Louisiana, 
Maryland, Mississippi, North Carolina, Oklahoma, 
South Carolina, Tennessee, Texas, Virginia, and 
West Virginia. 

• West: Alaska, Arizona, California, Colorado, 
Hawaii, Idaho, Montana, Nevada, New Mexico, 
Oregon, Utah, Washington, and Wyoming. 

Region as defined in MEPS:  

• Northeast 

• Midwest 

• South 

• West 

Insurance 
coverage type 

(Adds up to 
>100% because 
a person may 
have had >1 
type of 
insurance) 

Based on more detailed month-by-month health 
insurance coverage type variables, MEPS constructs 
summary insurance coverage indicators for the person 
for the survey year for the following types of insurance: 
private, TRICARE/ Civilian Health and Medical Program 
of the Department of Veterans Affairs, Medicaid or 
State’s Children’s Health Insurance Program, Medicare. 
A value of 1 indicates that the person was covered for a 
given type of insurance for at least one day of at least 
one month during the survey year. A value of 2 indicates 
that the person was not covered for a given type of 
insurance for all of the survey year. If the person had no 
insurance coverage for the entire year, the person was 
uninsured for all of the survey year.  

Insurance coverage type was 
classified as (could be more than 1 
per patient):  

• Private 

• TRICARE/Civilian Health 
and Medical Program of the 
Department of Veterans 
Affairs  

• Medicare  

• Medicaid/State’s Children’s 
Health Insurance Program  

• Both Medicare and Medicaid 

• Uninsured 

Insurance 
coverage 
indicator   

A constructed variable that summarizes health 
insurance coverage for the person in the survey year, 
with the following three mutually exclusive categories. 
Persons with more than one type of health insurance 
coverage were assigned to the first appropriate category 
in the following hierarchy:  

(1) Private, including persons who had any private 
insurance coverage during the calendar year, 
including TRICARE/CHAMP/VA. 

(2) Public only, including persons who only had public 
coverage during the calendar year. 

(3) Uninsured, including persons who were uninsured 
for the entire calendar year. 

Insurance coverage as defined in 
MEPS:  

• Any private 

• Public only 

• Uninsured 
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Race Reports the race of the respondent. If not ascertained, 
the race and/or ethnicity were assigned based on 
relationship to other members of the family using a 
priority ordering that gave precedence to blood relatives 
in the immediate family. 

• White – No other race reported 

• Black – No other race reported 

• American Indian/Alaska Native – No other race 
reported 

• Asian Indian – No other race reported 

• Chinese – No other race reported\ 

• Filipino – No other race reported 

• Other Asian/Native Hawaiian/Pacific Islander – 
No Other race reported 

• Multiple races reported 

Classified into 3 single-race 
categories and 1 multiple-race 
category as:  

• White - no other race 
reported 

• Black - no other race 
reported 

• Other race (only single race 
reported) 

• Multiple races reported 

Race/Ethnicity Race as defined above combined with Hispanic ethnicity 
indicator (Indicates if the respondent considers 
her/himself Hispanic or Not Hispanic) 

Race combined with ethnicity and 
categorized as: 

• White (only)/Hispanic 

• White (only)/Non-Hispanic 

• Black(only)/Hispanic 

• Black(only)/Non-Hispanic 

• Other or Multiple 
Race/Hispanic 

• Other or Multiple Race/Non-
Hispanic 

Socioeconomic   

Employment Question to assess employment status. Response 
options included:  

(1) “currently employed” if the person had a job at the 
interview date 

(2) “has a job to return to” if the person did not work 
during the reference period but had a job to return to as 
of the interview date 

(3) “employed during the reference period” if the person 
had no job at the interview date but did work during the 
round 

(4) “not employed with no job to return to” if the person 
did not have a job at the interview date, did not work 
during the reference period, and did not have a job to 
which he or she could return.  

If a response of (3) or (4) is given, this signals that the 
respondent is not employed at the time of the interview. 

Employment status categorized as: 

• Employed at interview date 

• Job to return to at interview 
date 

• Not employed at interview 
date 

• Unknown 

Unemployment 
reason 

Question to assess why a person did not work at a job 
for pay in the reference period. Response options 
included:  

• Could not find work  

• Retired 

• Unable to work because ill/disabled 

• On temporary layoff  

• Maternity/Paternity leave  

• Going to school 

• Taking care of home or family 

• Wanted some time off  

• Waiting to start new job  

• Other  

• Refused 

Unemployment reason 
categorized as: 

• Retired 

• Unable to work because 
ill/disabled 

• Taking care of home or 
family 

• Other (includes all other 
reasons for unemployment)  

• Unknow (includes refused, 
don’t know, and 
inapplicable) 
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• Don’t want to work 

• Don’t know 

• Inapplicable 

Education Years of education when first entered MEPS: 

• 0 No school/kindergarten only 

• 1–8 Elementary 

• 9–11 High school 

• 12: Grade 12 

• 13: 1 year college 

• 14: 2 years college 

• 15: 3 years of  college 

• 16: 4 years college 

• 17: 5+ years college 

• Unknown 

Education level completed 
categorized as: 

• ≤ Grade 12 

• 1-2 years college 

• 3-4 years college 

• 5+ years college 

• Unknown 

Family income Total family income for each person’s family. Family 
income was derived by constructing person-level total 
income comprising annual earnings from wages, 
salaries, bonuses, tips, commissions; business and farm 
gains and losses; unemployment and workers’ 
compensation; interest and dividends; alimony, child 
support, and other private cash transfers; private 
pensions, IRA withdrawals, social  security, and 
veterans payments; supplemental security income and 
cash welfare payments from public assistance, and 
related programs; gains or losses from estates, trusts, 
partnerships, S  corporations, rent, and royalties; and a 
small amount of “other” income. Person-level income 
excluded tax refunds and capital gains. Person-level 
income totals were then summed over family members 
to yield family-level total income. 

Family income as defined in MEPS. 

Food stamps Question to assess food stamp use. “Did anyone 
purchase food stamps?” Response options included: 

• Yes 

• No 

• Refused 

• Don't know 

Response to “Did anyone purchase 
food stamps?” categorized as: 

• Yes 

• No 

• Unknown (includes refused 
and don’t know) 

 

Paying bills  
  

Question to assess problems paying medical bills. “In 
the past 12 months did anyone in the household have 
problems paying or were unable to pay any medical 
bills?” Response options included: 

• Yes 

• No 

• Refused 

• Don't know 

• Inapplicable 

Response to:  
“In the past 12 months did anyone 
in the household have problems 
paying or were unable to pay any 
medical bills?" categorized as: 

• Yes 

• No 

• Unknown (includes refused, 
don’t know, and 
inapplicable) 

 

Poverty status   Categorical variable for total annual family income as a 
percentage of the Federal Poverty Level (FPL), which 
accounts for household size and composition. 
Categories included: 

• Negative or poor: less than 100% of the FPL and 
includes those who reported negative income 

• Near-poor: 100% to less than 125% of the FPL 

• Low income: 125% to less than 200% of the FPL  

• Middle income: 200% to less than 400% of the 

Total annual family income as a 
percentage of the Federal Poverty 
Level (FPL), which accounts for 
household size and composition, 
categorized as: 

• Negative or poor: less than 
100% of the FPL and 
includes those who reported 
negative income 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Lupus Sci Med

 doi: 10.1136/lupus-2021-000640:e000640. 9 2022;Lupus Sci Med, et al. Grabich S



FPL 

• High income: greater than or equal to 400% of 
the FPL 

• Near-poor: 100% to less 
than 125% of the FPL 

• Low income: 125% to less 
than 200% of the FPL  

• Middle income: 200% to less 
than 400% of the FPL 

• High income: greater than or 
equal to 400% of the FPL 

Providers seen 
in the calendar 
year  

Indicates what type of doctor or other medical provider 
the person’s usual source of care provider is. The 
possible values include: 

1  MA – General/Family Practice 

2  MA – Internal Medicine 

3  MA – Pediatrics 

4  MA – OB/Gyn 

5  MA – Surgery 

6  MA – Other 

7  Chiropractor 

8  Nurse 

9  Nurse Practitioner 

10  Physician’s Assistant 

11  Other Non-MD Provider 

12  Unknown 

13  MD - Cardiologist 

14  Doctor of Osteopathy 

15  MA – Endocrinologist 

16  MA – Gastroenterologist 

17  MA – Geriatrician 

18  MA – Nephrologist 

19  MA – Oncologist 

20  MA – Pulmonologist 

21  MA – Rheumatologist 

22  Psychiatrist / Psychologist 

23  MA – Neurologist 

24  Alternative Care Provider 

If Rheumatologist is selected, the 
respondent is coded as having 
seen a rheumatologist in the 
calendar year 

 

If General / Family practice is 
selected, the respondent is coded 
as having seen a general 
practitioner in the calendar year 

 

If any other provider is selected, the 
respondent is coded as having 
seen Other type of physician in the 
calendar year 

QOL/Physical 
Activity 
Variables 

  

Perceived 
health 

Question to assess perceived health. In general, 
compared to other people of {your/his/her} age, would 
you say that {your/his/her} health is excellent, very 
good, good, fair, or poor?” Response options 
included: 

• Excellent 

• Very good 

• Good 

• Fair 

• Poor 

Perceived health status rating 
categorized as:  

• Excellent 

• Very good 

• Good 

• Fair 

• Poor 

Perceived 
mental health 

Question to assess perceived mental health “In general, 
would you say that {your/{PERSON}'s} mental health is 
excellent, very good, good, fair, or poor?” Response 
options included: 

Perceived mental health status 
rating categorized as:  

• Excellent 

• Very good 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Lupus Sci Med

 doi: 10.1136/lupus-2021-000640:e000640. 9 2022;Lupus Sci Med, et al. Grabich S



• Excellent 

• Very good 

• Good 

• Fair 

• Poor 

• Good 

• Fair 

• Poor 

Felt depressed Question to assess the frequency of the person’s 
depressed mood (bothered by feeling down, depressed, 
or hopeless) during the past two weeks. Response 
options included: 

• Not at all 

• Several days 

• More than half the days 

• Nearly every day 

• Don’t know 

• Refused 

• Inapplicable 

Frequency of the person’s 
depressed mood (bothered by 
feeling down, depressed, or 
hopeless) during the past two 
weeks categorized as: 

• Not at all 

• Several days 

• More than half the days 

• Nearly every day 

• Unknown 

Pain that limits 
work    

Question to rate how much pain interfered in the last 
four weeks with the respondent's normal work: “During 
the past 4 weeks, how much did pain interfere with your 
normal work (including both work outside the home and 
housework)?” Response options included: 

• All of the time 

• Most of the time 

• A good bit of the time 

• Some of the time 

• A little bit of the time 

• None of the time 

• Don’t know 

• Refused 

• Inapplicable 

 

 

If any amount of pain interfered 
with the respondent's normal work 
in the last four weeks, the 
respondent was considered to have 
work-limiting pain. 

 

 

 

 

Days missed 
work due to 
illness/injury 

Represent the annual number of days a person missed 
work because of a physical illness or injury.  

Days missed work due to 
illness/injury as defined in MEPS. 

 

Limitation in 
Physical 
Functioning 

Indicators of functional limitations, which are defined as 
difficulty in performing certain specific physical actions. 
The initial filter question was asked at the family level: 
“Does anyone in the family have difficulties walking, 
climbing stairs, grasping objects, reaching overhead, 
lifting, bending or stooping, or standing for long periods 
of time?” If the answer was “No”, then all family 
members were coded as “No”, if the answer was “Yes”, 
then the specific persons who had any of these 
difficulties were identified and coded as “Yes” and the 
remaining family members were coded as “No”.  

Response to: “Does anyone in the 
family have difficulties walking, 
climbing stairs, grasping objects, 
reaching overhead, lifting, bending 
or stooping, or standing for long 
periods of time?” categorized as:  

• Yes 

• No 

• Unknown (includes refused, 
don’t know, and 
inapplicable) 

 

Specific 
indicators of 
functional 
limitations, 
which are 
defined as 
difficulty in 
performing 
certain specific 
physical actions. 

 

Difficulty lifting 10 lbs? Response options included: 

• No difficulty 

• Some difficulty 

• A lot of difficulty 

• Completely unable to do it 

• Don’t know 

• Refused 

Difficulty lifting 10 lbs? Response 
categorized as: 

• No difficulty 

• Some difficulty 

• A lot of difficulty 

• Completely unable to do it 

• Don’t know/Refused 

Difficulty standing 20 minutes? Response options 
included: 

• No difficulty 

• Some difficulty 

Difficulty standing 20 minutes? 
Response categorized as: 

• No difficulty 

• Some difficulty 
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If the answer to 
the initial filter 
question: “Does 
anyone in the 
family have 
difficulties 
walking, 
climbing stairs, 
grasping 
objects, 
reaching 
overhead, lifting, 
bending or 
stooping, or 
standing for long 
periods of 
time?” was 
“Yes,” then for 
persons who 
answered yes, 
the following 
were asked: 

• A lot of difficulty 

• Completely unable to do it 

• Don’t know 

• Refused 

• A lot of difficulty 

• Completely unable to do it 

• Don’t know/Refused 

Difficulty reaching overhead? Response options 
included: 

• No difficulty 

• Some difficulty 

• A lot of difficulty 

• Completely unable to do it 

• Don’t know 

• Refused 

Difficulty reaching overhead. 
Response categorized as: 

• No difficulty 

• Some difficulty 

• A lot of difficulty 

• Completely unable to do it 

• Don’t know/Refused 

Difficulty walking up 10 steps? Response options 
included: 

• No difficulty 

• Some difficulty 

• A lot of difficulty 

• Completely unable to do it 

• Don’t know 

• Refused 

Difficulty walking up 10 steps? 
Response categorized as: 

• No difficulty 

• Some difficulty 

• A lot of difficulty 

• Completely unable to do it 

• Don’t know/Refused 

Difficulty walking a mile? Response options included: 

• No difficulty 

• Some difficulty 

• A lot of difficulty 

• Completely unable to do it 

• Don’t know 

• Refused 

Difficulty walking a mile? Response 
categorized as: 

• No difficulty 

• Some difficulty 

• A lot of difficulty 

• Completely unable to do it 

• Don’t know/Refused 

Difficulty walking 3 blocks? Response options included: 

• No difficulty 

• Some difficulty 

• A lot of difficulty 

• Completely unable to do it 

• Refused 

• Don’t know 

Difficulty walking 3 blocks? 
Response categorized as: 

• No difficulty 

• Some difficulty 

• A lot of difficulty 

• Completely unable to do it 

• Don’t know/Refused 
 

Comorbidities   

Joint Pain in last 
12 months 

Question to assess if the person (aged 18 or older) had 
experienced pain, swelling, or stiffness around a joint in 
the last 12 months. This question is not intended to be 
used as an indicator of a diagnosis of arthritis. 

• Yes 

• No 

• Don’t know 

• Inapplicable 

If the respondent answered Yes, 
the respondent was considered to 
have joint pain in last 12 months. 

Arthritis (ever) Question to assess if the person (aged 18 or older) had 
ever been diagnosed with arthritis. Response options 
included: 

• Yes 

• No 

• Don’t know 

• Inapplicable 

If the respondent answered Yes, 
the respondent was considered to 
have had a diagnosis of arthritis. 

Hypertension Based on hypertension 3-digit ICD-10-CM codes 
present in the Medical Conditions File in the survey 
year. 

Presence of hypertension 3-digit 
ICD-10-CM codes in the Medical 
Conditions File in the survey year. 
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Asthma (ever) Question to assess if the person had ever been 
diagnosed with asthma. Response options included: 

• Yes 

• No 

• Don’t know 

• Inapplicable 

If the respondent answered Yes, 
the respondent was considered to 
have had a diagnosis of asthma. 

Heart disease 
(ever) 

Question to assess if the person had ever been 
diagnosed with any other kind of heart disease (not 
angina, MI, or coronary heart disease) or condition. 
Response options included: 

• Yes 

• No 

• Don’t know 

• Inapplicable 

If the respondent answered Yes, 
the respondent was considered to 
have had a diagnosis other heart 
disease.  

Rheumatoid 
arthritis 

Based on rheumatoid arthritis 3-digit ICD-10-CM codes 
present in the Medical Conditions File in the survey 
year.  

Presence of rheumatoid arthritis 3-
digit ICD-10-CM present in the 
Medical Conditions File in the 
survey year.  

Fibromyalgia Based on fibromyalgia 3-digit ICD-10-CM codes present 
in the Medical Conditions File in the survey year.  

Presence of fibromyalgia 3-digit 
ICD-10-CM codes in the Medical 
Conditions File in the survey year.  

Renal disease Based on renal disease 3-digit ICD-10-CM codes 
present in the Medical Conditions File in the survey 
year.  

Presence of renal disease 3-digit 
ICD-10-CM codes in the Medical 
Conditions File in the survey year.  

Stroke(ever) Question to assess if the person (aged 18 or older) had 
ever been diagnosed as having had a stroke or transient 
ischemic attack (TIA or ministroke). Response options 
included: 

• Yes 

• No 

• Don’t know 

• Inapplicable 

If the respondent answered Yes, 
the respondent was considered to 
have had a diagnosis of stroke. 

Myocardial 
infarction(ever) 

Question to assess if the person had ever been 
diagnosed as having a heart attack, or myocardial 
infarction. Response options included: 

• Yes 

• No 

• Don’t know 

• Inapplicable 

If the respondent answered Yes, 
the respondent was considered to 
have had a diagnosis of myocardial 
infarction. 

Osteoporosis Based on osteoporosis 3-digit ICD-10-CM codes present 
in the Medical Conditions File in the survey year. 

Presence of osteoporosis 3-digit 
ICD-10-CM codes in the Medical 
Conditions File in the survey year. 

HCRU/Costs   

Total healthcare 
expenses 

Total healthcare expenditures in MEPS are defined as 
the sum of direct payments for care provided during the 
year, including out-of-pocket payments and payments by 
private insurance, Medicaid, Medicare, and other 
sources. Payments for over-the-counter drugs are not 
collected in MEPS. Indirect payments unrelated to 
specific medical events, such as Medicaid 
Disproportionate Share and Medicare Direct Medical 
Education subsidies, are also not included. 

Total healthcare expenses as 
defined in MEPS 

Office-based 
provider visits 

Count of office-based provider visits in the survey year. 
An office-based provider visit is any visit made to a 
physician or group practice office, medical clinic, 

Count of office-based provider 
visits in the survey year. 
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managed care plan or health maintenance organization 
center, neighborhood/ family/community health center, 
surgical center, rural health clinic, company clinic, 
school clinic, walk-in urgent centers, Veterans Affairs 
facility, or laboratory/X-ray facilities. They are not 
necessarily mutually exclusive with outpatient 
department visits (defined below). 

Outpatient visits 

Count of visits to hospital outpatient departments in the 
survey year. An outpatient visit/use/event is any visit 
made during the person’s reference period to a hospital 
outpatient department—such as a unit of a hospital, or a 
facility connected with a hospital—providing health and 
medical services to individuals who receive services 
from the hospital but do not require hospitalization 
overnight 

Count of visits to hospital outpatient 
departments in the survey year. 

ER visits 
Count of emergency room visits in the survey year. Count of emergency room visits in 

the survey year. 

Inpatient visits 
Count of hospital discharges in the survey year. Count of hospital discharges in the 

survey year. 

Number of 
medications 

Count of all fills and refills of prescribed medications 
obtained during the survey year. 

Count of all fills and refills of 
prescribed medications obtained 
during the survey year. 

Total 
prescription 
expenses 

The total expenditure variable for prescription 
medications sums all amounts paid out-of-pocket and by 
third party payers for each prescription purchased during 
the year. 

Total prescription expense as 
defined in MEPS 

 

Access to Care   

Delayed getting 
necessary 
medical care 

Question to indicate whether, in the past 12 months, 
anyone in the family had to delay getting medical care, 
tests, or treatments they or a doctor believed 
necessary? Response options included: 

• Yes 

• No 

• Don’t know 

• Refused 

• Inapplicable  

Delayed getting necessary medical 
care responses categorized as: 

• Yes 

• No 

• Unknown (includes refused, 
don’t know, inapplicable) 

 

Reason for 
delaying getting 
necessary 
medical care 

Question to assess why there was delay in receiving 
necessary medical care. Response options included: 

• Could not afford care 

• Insurance would not approve/cover/pay 

• Problems getting to doctor  

• Was refused service 

• Doctor refused family ins plan 

• Different language 

• Could not get time off work 

• Don’t know where to go to get care 

• Did not have time or took too long 

• Other 

• Inapplicable 

Reasons for delaying getting 
necessary medical care 
categorized as: 

• Could not afford care 

• Insurance would not 
approve/cover/pay 

• Problems getting to doctor  

• Was refused service 

• Inapplicable (did not delay 
care) 

• Other (includes all other 
reasons) 

Unable to get 
necessary 
medical care 

Question to assess if, in the past 12 months, anyone in 
the family experienced difficulty in obtaining necessary 
medical care. Response options included: 

• Yes 

• No 

• Don’t know 

Unable to get necessary medical 
care responses categorized as: 

• Yes 

• No 

• Unknown 
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• Refused 

• Inapplicable 

Reason unable 
to get necessary 
medical care 

Question to assess why there was difficulty in obtaining 
necessary medical care. Response options included: 

• Could not afford care 

• Insurance would not approve/cover/pay 

• Problems getting to doctor  

• Was refused service 

• Doctor refused family ins plan 

• Different language 

• Could not get time off work 

• Don’t know where to go to get care 

• Could not get childcare 

• Did not have time or took too long 

• Other 

• Inapplicable 

Reasons for not being able to get 
necessary medical care 
categorized as: 

• Could not afford care  

• Insurance would not cover  

• Did not have time or took too 
long  

• Inapplicable (able to get 
necessary medical care) 

Delayed in 
getting 
necessary 
prescribed 
medication 

Question to assess whether the person delayed 
receiving necessary prescribed medication because of 
cost. Response options included: 

• Yes 

• No 

• Refused 

• Don’t know 

• Inapplicable 
 

Delayed in getting necessary 
prescribed medication categorized 
as: 

• Yes 

• No 

• Unknown (includes refused, 
don’t know, inapplicable) 

 

Reason delayed 
in getting 
necessary 
prescribed 
medication 

Question to assess why there was delay in getting 
necessary prescribed medication. Response options 
included: 

• Could not afford care 

• Insurance would not approve/cover/pay 

• Problems getting to doctor  

• Was refused service 

• Doctor refused family ins plan 

• Different language 

• Could not get time off work 

• Don’t know where to go to get care 

• Did not have time or took too long 

• Other 

• Inapplicable 

Reasons for delaying getting 
necessary prescribed medication 
categorized as: 

• Could not afford care 

• Insurance would not 
approve/cover/pay 

• Inapplicable (did not delay 
medication) 

• Other (includes all other 
reasons) 

Unable to pay 
family medical 
bills  

Question to assess: “Does anyone in your family 
currently have any medical bills that you are unable to 
pay at all?” 

• Yes 

• No 

• Refused 

• Don't know 

• Inapplicable 

Response to ‘Does anyone in your 
family currently have any medical 
bills that you are unable to pay at 
all?’ categorized as: 

• Yes 

• No 

• Unknown (includes refused, 
don’t know, inapplicable) 
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