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ABSTRACT
Objectives: Employers increasingly focus on absence benefits and connections with employee
health. United States absence benefits include Sick Leave (SL), Short- and Long-Term Disability (STD
and LTD, respectively) for non-work-related injuries/illnesses, and Workers’ Compensation (WC) for
work-related injuries/illnesses. This research explores all-cause absence (SL, STD, LTD, and WC)
utilization and changes from baseline for eligible employees with rheumatoid arthritis to determine if
the use a constant payment factor is appropriate for models.
Study Design: Retrospective multi-year database analysis.
Methods: The Workpartners database (1/1/2001-12/31/2019) was used to identify employees
with rheumatoid arthritis with adjudicated medical claims. Annual prevalence, benefit utilization,
mean days of leave, and median payments (as % of salary) were analyzed. Annual outcomes were
calculated as a percent of baseline (2001).
Results: Rheumatoid arthritis prevalence averaged 0.5% between 2001 and 2019. At baseline, the
percent of eligible employees using STD = 15.5%, LTD = 0.7%, WC = 1.7%, SL = 61.7%. Mean absence
days were 48.5, 367.5, 43.8 for STD, LTD, WC, respectively and median payments were 70.5%, 22.2%,
65.7% of salary for STD, LTD, WC, respectively. From 2002-2019: 11.7%-16.9% of eligible employees
filed STD claims for 82.1%-995.9% of baseline days and 80.4%-125.9% median payments; 0.6%-2.9%
of eligible employees filed LTD claims for 66.6%-114.7% of baseline days and 63.2%-254.8% median
payments; 0.3%-1.6% of eligible employees filed WC claims for 44.0%-472.8% of baseline days and
70.4%-271.5% median payments. Median payments were highest in 2012, 2019, 2003 for STD, LTD,
WC, respectively and the most absence days were used in 2017 for SL and LTD, 2008 for STD, and
2005 WC.
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Conclusion: Employees with rheumatoid arthritis used absence benefits at differing rates over
time with varying leave-lengths and payments. Using a constant cost or salary replacement factor for
absence costs over time and across benefits is not accurate.

INTRODUCTION
Arthritis was identified as one of the top pain disorders impacting employee
productive time and costs in 2002 totaling $10.3b, with lost productivity responsible
for 84.5% and absenteeism 15.5% [1]. Data from 2013 demonstrate that $303.5
billion can be attributed to arthritis each year through medical expenditures and
earnings losses, equaling 1 percent of United States (US) gross domestic product
[2]. Among people with arthritis, about 44 percent report arthritis-attributable
activity limitations [3]. The US Healthy People 2030 [4] workgroup estimated 1 in 4
US adults (54.4 million people) report a diagnosis of arthritis [3] which is a leading
cause of disability [5] and a meaningful driver of economic costs [2]. The prevalence
of arthritis is projected to increase to 78.4 million adults by 2040 based on the aging
of the population alone [6].
Rheumatoid Arthritis (RA) is the most common type of inflammatory arthritis,
and characterized by chronic destructive synovitis [7-10] with RA prevalence
estimates ranging from 0.5% to 1% of the adult population in developed countries
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[7]. On the basis of data from Rochester, MN [10] and the

efforts to manage absence benefits. Many absence studies

Census Bureau, the group estimated that in 2005, 1.3 million

estimate absence days using subjective survey data or

American adults, or 0.6% of the US population, had RA [7].

proxies [6] based on location of medical care [33]. Studies on

The symptoms, physical effects, and comorbidities
associated with RA can greatly impact a person’s ability to
work [11-13]. In 2015, Gunnarsson, et al. [14] used 1996-2006
US Medical Expenditure Panel Survey data and estimated
annual US absenteeism costs of RA to be $252 million. More
recently, in 2019, the US Arthritis Foundation estimated lost
productivity in employees with RA as nearly three times
greater than direct medical costs [15]. The number of US
adults reporting arthritis as their main cause of disability
is growing [5] and the prevalence of arthritis-attributable
activity limitations is already outpacing projections [3,6].
Rheumatoid arthritis is associated with shortened life
expectancy and potentially reduced career length [16]. Onefourth to one-half of those with RA will become unable to
work within 10-20 years [17]. Burton, et al. [18] reviewed 38
workplace RA publications and found the number of years to
reach a 50% likelihood of being work disabled ranged from
4.5 to 22 years, depending on the study.
The impact of arthritis on work absence has been
reported in a number of studies and models [18,20-23].
Some studies focused on RA overall [24-27]. Some on subpopulations with prior or current product use [28] and some
on localized RA involvement [13,29]. Aside from those that
explored the impact of therapies, those in the literature did
not explore costs over time.

absence costs often estimate them using the average salary
in the US for all benefits rather than the actual amount paid
to the employee. These study estimates often combine STD
and LTD and exclude WC and often assume that the percent
of salary received is the same, regardless of benefit. Some
researchers develop extensive models of absence predictors
and then multiply the estimated absence time by constant
dollars, fixed salary-replacement percentages and other
metrics [21,33] to estimate absence costs across benefits and
diseases.
This research focuses on all-cause utilization of SL, STD,
LTD and WC in eligible employees who had medical claims
for rheumatoid arthritis and explores changes from baseline
to determine if constant dollar cost factors and constant
utilization rates are appropriate.

METHODS
To better understand the impact of Rheumatoid
Arthritis (RA) within an employed population and on work
absenteeism, the Workpartners Research Reference Database
(RRDb) was analyzed from January 1, 2001 to December
31, 2019. The RRDb contains de-identified employee direct
medical and prescription claims on 3 million US employees
and 1.6 million dependents from multiple insurers in the
retail, service, manufacturing, transportation, energy,
technology, financial, and utility industries. The RRDb also

US employers often provide a variety of benefits to

has data on employee job-related information (e.g., salary,

their employees. They pay for a portion of employee and

full-/part-time status, exempt-/non-exempt status, etc.)

dependent medical services and prescriptions. Some US

and payments and lost time for four (4) absence benefits: SL,

employers also provide a benefit, generally called Sick Leave

STD, LTD and WC. Over this period, 1.2 million employees in

(SL), that replaces an employee’s salary during absences due

the database were eligible (had coverage) for STD, 1.1 million

to illness typically lasting less than two weeks.

for LTD, 1.4 million for WC, and 710,000 for SL. Because the

Some employers provide additional coverage to their
employees for longer illnesses. Short-Term Disability (STD)
usually pays 60%-100% of salary for illnesses that last
between two weeks and six months. For illnesses lasting
longer than six months, the employee begins Long-Term
Disability (LTD) and usually receives 50%-70% of salary
[30]. The Society for Human Resource Management (SHRM)
2019 health benefits survey [31] reported decreases in the
percentages of companies providing STD (65% to 61%)
and LTD (80% to 71%) insurance from 2015 through 2019,
and did not report on any sick leave benefit information.
Employees who suffer a workplace illness or accident receive
coverage through Workers’ Compensation (WC), which pays
their medical costs and generally provides partial salary
replacement (typically 66%-80%) [32].
Absences can have significant impact on business
performance, and as a result, employers are intensifying

data were deidentified and the study did not affect patient
care, the study was exempt from Institutional Review Board
(IRB) review and approval.
The RRDb has been used for published research on
rheumatoid arthritis, diabetes, gout, hepatitis-C, multiple
sclerosis and other conditions [25,34-43].
Patients in the Workpartners RRDb were retrospectively
identified, based on medical claims for conditions within
the US Agency for Healthcare Research and Quality (AHRQ)
“rheumatoid arthritis and related disease” category [44]
using International Classification of Diseases ninth or tenth
revision clinical modification (ICD-9-CM and ICD-10-CM,
respectively) codes beginning with 714, 720, M05, M06,
M08, M12, M45, or M48. All claims data were analyzed over
fixed calendar years between 2001 and 2019 and each year’s
cohort with RA claims (the incident cohort) was analyzed.
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The employee prevalence of RA and, as a measure of
health severity, the Charlson Comorbidity Index (CCI) score
[45] were calculated for each incident cohort annually. The
employee population was further restricted to those eligible
for, and utilizing, each absence benefit for the years they
were included in the study based on payroll and eligibility
information.
All absences were aggregated by benefit based on the
year the leave began. LTD and WC payments included lumpsum distributions, and STD, LTD, and WC leaves potentially
extended beyond the year initiated. Workplace accidents
were paid under the WC benefit. Because the study focused
on absence costs and time, medical-only WC claims (without
absences) were excluded.
Among those eligible and filing claims, the mean days of
leave were calculated, and for STD, LTD, and WC, the median
payment as a percent of salary was calculated. Because
SL payments are equal to salary payments, median SL
payments as a percent of salary are not reported. The percent
of employees annually using each benefit (utilization) was
reported for each year. The annual days of leave and median
payments to the employee from 2002-2019 were compared
with claims processed in 2001, which was considered the
baseline. To test the consistency of the data, 95% Confidence
Intervals (CIs) were calculated for the baseline values. The
values in each subsequent year (2002 to 2019) were checked
to see if they were in the CIs.

At baseline (Table 1), the percent of eligible employees
using the various benefits found sick leave to be the most
utilized benefit, followed by short-term disability, workers’
compensation and then long-term disability. The annual
percent of employees utilizing each of the different absence
benefits are shown in figure 2. From 2002 through 2019,
11.7%-16.9% of eligible employees used STD, 0.6%-2.9%
used LTD, 0.3%-1.6% used WC, and 38.8%-80.7% used SL.
Table 2 shows utilization of SL was within the baseline CI
94.4% of the remaining years, with the other benefits less
than 45% within the CI.
At baseline sick leave payments were equal to salary, and
the other benefits found the median payments as a percent
of salary were highest for workers’ compensation, followed
by long-term disability and short-term disability (Table
1). Compared with baseline, the range of relative median
payments as a percent of salary are shown in figure 3. From
2002-2019 as a percent of baseline, the median payments
were 80.4%-125.9% for STD, 63.2%-254.8% for LTD, and
70.4%-271.5% for WC. Table 2 shows subsequent year
payments for STD and WC were consistently within their
baseline CIs, whereas only 72.2% of subsequent year LTD
payments were within the baseline CI.
At baseline (Table 1), the average days of leave for the
various benefits found the greatest average for long-term
disability at just over one year (367.5 days), followed by
short-term disability, workers’ compensation, and sick

RESULTS

leave. Annual days of leave relative to baseline by benefit
are shown in figure 4. During the 18-year period (from 2002
through 2019) as a percent of baseline, relative mean days
of LTD leave were 66.6%-114.7%, days of WC leave were
44.0%-472.8%, days of STD leave were 82.1%-995.9%,
and days of sick leave were 86.6%-296.7%. Percent of
subsequent years with days of leave within the baseline CI

1.6

0.7%

1.5

0.6%

1.4

0.5%

1.3

0.4%

1.2

0.3%

1.1
2001

Prevalence

C harl son C omorbi di ty I ndex S cores

The prevalence of RA (Figure 1) averaged 0.5% over the
study period with the highest prevalence in in 2017 and the
lowest prevalence in 2004. The patients’ overall severity, as
measured by the annual CCI score, increased over the study
period from 1.11 to 1.50 (Figure 1).

0.2%
2003

2005

2007

2009
CCI

2011

2013

2015

2017

2019

Prevalence

Figure 1 Annual rheumatoid arthritis prevalence and severity.
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Table 1: Utilization of sick leave, short- and long-term disability and workers’ compensation at Baseline (2001) for persons with medical claims within the AHRQ
Rheumatoid Arthritis and related conditions category.
Baseline

Sick Leave

Short-term Disability

Long-term Disability

Workers’ Compensation

Utilization, %

61.7%

15.5%

0.7%

1.7%

Median Payments as a percent of Salary, %

100%

70.5%

22.2%

65.7%

Days of Leave, Days

6.7

48.5

367.5

43.8

AHRQ: Agency for Healthcare Research and Quality

Figure 2 Percent of employees with rheumatoid arthritis filing claims by benefit.

Table 2: Percent of data within 95% confidence intervals of the baseline data for sick leave, short- and long-term disability and workers’ compensation for persons
with medical claims within the AHRQ Rheumatoid Arthritis and related conditions category.
Fields

Sick Leave

Short-term Disability

Long-term Disability

Workers’
Compensation

Utilization, %

27.8%

94.4%

44.4%

27.8%

Median Payments as a percent of Salary, %

not evaluated

100%

72.2%

100.0%

Days of Leave, %

38.9%

72.2%

61.1%

44.4%

AHRQ: Agency for Healthcare Research and Quality

Relative to Baseline

300%

200%

100%

0%
2001

2003

2005

Short-term Disability

2007

2009

2011

2013

Long-term Disability

2015

2017

2019

Workers' Compensation

Figure 3 Relative median payment as a percent of salary for employees with rheumatoid arthritis benefit.
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Figure 4 Relative average length of leaves for employees with rheumatoid arthritis by benefit.

ranged from a low of 38.9% for SL to a high of 72.2% for STD
(Table 2).

DISCUSSION

(AJD), however RA specific numbers were not included.
Birnbaum [33] estimated incremental annual disability and
absenteeism costs of $3069 ($3824 in 2021 US dollars).
Arthritis was reported as one of the top pain disorders

Although many studies report using real-world data,

impacting productive time and costs using survey data

few studies in the literature use real-world person-specific

from the American Productivity Audit [1] based on the two

absence cost and lost time data from comprehensive

weeks prior to survey completion. In their study, lost time

employee benefits and payroll systems [34-42]. Several

for a personal health reason, or “absenteeism” was the sum

studies examined absence utilization, however none over

of hours per week absent from work for a health-related

time. The majority focus only on disability data or use proxies

reason and the hour equivalent of health-related reduced

[1,33] or survey data [1,6,20,46] to estimate lost time. Survey
data are subject to recall bias and may report absences that
did not occur during work hours. Furthermore, published
studies and models often apply a constant salary factor
[21,26] often across benefits when estimating absence costs,
which this research shows is inaccurate. Few studies cover
multiple benefits or costs over time, with most focusing on
STD only [26] or combining STD and LTD [33-47] and only
a few including WC [19,24]. Some studies focused on the
general population [1,6,20] and others focused on patients

performance (presenteeism). They then calculated lost
labor costs by multiplying the hourly estimates by selfreported annual salary or wages. Their study estimated that
2.03% of the population lost some time due to arthritis (not
specifically RA), and 1.23% of the population missed more
than 2 hours per week. Also, 0.11% lost more than one day
per week, and 0.01 lost more than two days per week, for
a total of 0.69 absence hours per week with 4.5 reduced
performance hours.

with RA who had other conditions [13,20,29] or inclusion

Wolfe and Michaud [20] reported on self-reported work

requirements [28]. Some used registry data from other

disability in RA patients and whether or not the subject was

countries with different benefit eligibility requirements and

receiving US social security disability benefits. They found

included disability pensions [22,23]. While the SHRM survey

that persons with self-reported disability comprised 36.0%

reported on benefit availability, it was not specific to RA and

of the cohort with reporting the greatest difficulty with

did not report on benefit utilization [31].

out-of-pocket expenses, 17.0% of the moderate-difficulty

A regression-based study found that employees with

cohort and 8% for the no-difficulty cohort.

RA have $525 ($654 in 2021 US dollars) greater (p < 0.05)

Burton, et al. [21] estimated that the 1-year total

annual indirect costs (because of SL, STD, LTD, and WC)

productivity cost of RA for a firm of 10,000 employees was

than controls (N = 338,035) [24] and the employees with RA

$1.69 million ($2.21 million in 2021 dollars), with 91.7% for

used an additional 3.58 annual absence days, including 1.2
more SL and 1.91 more STD days (both p < 0.0001). Burton,
et al. [18] estimated employees with RA had 38.6 annual

RA-related absenteeism, 1.2% for caregiving, and 7.1% for
worker displacement.

days of absenteeism (range 7.1-109.2). Another study [19]

One of the few time-based studies in RA patients [22,23]

included RA among arthritis and Associated Joint Disorders

used Swedish registry data and reported SL and disability
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pension increases of 79% and 91% years one and two before

claims and payroll systems that provide specific absence

dropping 21% in year three. They found therapy could break

time and payment values for each individual leave. This

the trajectory [22] in disability utilization over time for

study was conducted in a diverse, commercial workplace–

patients with continuous eligibility for benefits with similar

centric

names but different requirements than US benefits. The

throughout the US. The database also includes job-related

present study explored the utilization for annual “incident”

information (salary, exempt-status, and part-/full-time

cohorts with any eligibility.

status) and self-reported racial information not contained

In the present study, annual cohort inclusion, prevalence,
and CCI were based on medical claims, with the remaining
outcomes based on absence benefits. The prevalence
increase may be related to increased promotion of therapies
to manage these and other conditions, and the CCI increase
may be related to overall increases in the recognition of
other conditions.
The present research’s focus on trends over time found

database,

which

includes

patients

dispersed

in other databases. While the database includes information
on spouses and dependents, this research was limited to
employees.
This study has several limitations. These administrative
claims data are derived from employees with commercial
health insurance over the study period and may not be
generalizable to patients who do not have employersponsored health insurance, who are unemployed, or have

that utilization varies both by benefit and type. Some of this

left the workforce. The study did not assess the ramifications

variability may be the result of a changing mix of employers

of treatment types on patient quality of life, direct healthcare

contributing data and shifts in benefit design such as Sick

costs, or employee productivity, and did not ascertain

Leave, which does not require a reason, being reclassified by

disease control of the patients. While comparisons with

some employers as paid time off. Some may be due to random

baseline allow a measure of control, the study did not include

chance. The inclusion of lump-sum payouts impacts the

specific control groups. The Workpartners RRDb provided a

costs, but does not impact the days or utilization. Because

convenience-based sample, and the population expanded

WC covers accidents at work, days of leave may be related

or contracted by employers joining or leaving the database.

to the use of pain medicines, side effects, or co-workers’

Even though the study was conducted over a 19-year period,

accidents.

each year was a different cohort. Finally, cost data associated

The years with the highest utilization varied by benefit.
Utilization of benefits among eligible employees varied,

with paid leaves are generally not normally distributed and
may benefit from a non-linear regression-based approach.

with SL highest in 2011and STD highest in 2010, LTD highest

Future research should consider examining specific

in 2003 and WC at baseline. The highest median payments

rheumatic conditions within the AHRQ category, adjusting

as a percent of salary occurred in 2012 for STD, 2019 for LTD
and 2003 for WC and the highest/longest days of leave were
in 2017 for SL and LTD, in 2008 for STD and 2005 for WC.
This research concluded that the use of constants for
modeling is not appropriate over time. While the likelihood
of filing an STD claim was most consistently within the
baseline CI, each of the other three benefits were outside
the CI more than 55% of subsequent years. The subsequent

inclusion/exclusion criteria to require multiple medical or
prescription claims, the impact of biologic or conventional
therapies, and using two-part regression models controlling
for employee job-related information. Research using
control cohorts (employees without the conditions) could
estimate incremental absences and costs and allow the
results to be projected to the US employed population, and
research within a cohort over time would give insight on the

year values for days of leave were outside the baseline

impact of the degenerative disease over time and potentially

confidence intervals 27.8% to 61.1% of the time. Despite

the use and impact of therapies.

the demonstrated consistency of the STD and WC percent
of salary medians, the CIs for these benefits were different
and did not overlap, suggesting that if a constant value
for STD and WC percentage of salary is used, it must differ
between benefits. Because many drugs used to treat RA are
used for multiple indications, they were not used as part
of the inclusion criteria. Their omission may have resulted
in a smaller population, however because the new agents
are expensive and often subject to prior authorization, it
is unlikely the patients using them did not have a medical
claim in their records.
The present study has several strengths. This study used
real-world, objective data from employer disability/WC

CONCLUSIONS
In this real-world study, the overall severity of illness
in the patient population increased during the study period.
The percent of these employees using STD, LTD, WC, or SL
in a given year varied greatly. Additionally, these employees
had widely varying days of leave and payments as a percent of
salary over time, and these also varied by benefit type. Using
a constant cost or salary replacement factor over time, or for
all benefits, is not accurate or appropriate in health benefit
absence research. Every effort should be made to use actual
person-level or claim-level absence time and payment data
from employer disability, WC, and payroll data systems.
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