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Abstract

Objective—To investigate factors associated with delay in initiation of initial disease-modifying
antirheumatic drug (DMARD) in patients newly diagnosed with rheumatoid arthritis (RA).

Methods—We performed a retrospective cohort descriptive study using administrative data from
the US military’s TRICARE program (2007-2012). We identified incident RA cases using billing
codes and initial DMARD receipt using prescription fill date. We quantified the time between RA
presentation and initial DMARD receipt, evaluated temporal changes in delay over the study
period, and investigated predictors of treatment delay (>90 days) using logistic regression.

Results—We identified 16,680 patients with incident RA that were prescribed DMARDS and
mean age was 47.2 (SD 13.5) years. The mean time from initial RA presentation to first DMARD
prescription receipt was 125.3 days (SD 175.4). Over one-third (35.6%) of incident RA patients
initiated DMARD >90 days after presentation. There was less treatment delay in later years of the
study (mean days to DMARD of 144.7 days in 2007; 109.7 days in 2012). Patients prescribed
opioids had mean time to DMARD of 212.8 days (SD 207.4) compared to mean of 77.3 days (SD
132.3) for those who did not use opioids (p<0.0001). Patients prescribed opioids between RA
presentation and initial DMARD receipt were more likely to have delay in initial DMARD (OR
4.07, 95% CI: 3.78-4.37).

Conclusion—In this large US nationwide study, delays in initial DMARD receipt for incident
RA were common but time to treatment improved in recent years. While further analysis using
clinical data is warranted, these findings suggest that limiting opioid use in patients newly
presenting with RA may decrease delay in initiating DMARDs.
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Rheumatoid arthritis (RA) is a chronic autoimmune disorder characterized by polyarthritis,
typically of the small joints of the hands and feet. Long-term detrimental outcomes of RA
include bone erosions, joint deformities, disability, multimorbidity, and early mortality (1-
3). Overall prevalence of RA in the US has been estimated to be as high as 1%, (4) affecting
up to 1.5 million individuals in the United States (2,3,5).

Guidelines from both the American College of Rheumatology (ACR) and the European
League Against Rheumatism (EULAR) recommend that DMARD treatment should
commence as soon as possible once RA is diagnosed (6, 7). Early DMARD treatment is
associated with significant reduction of long-term joint damage (8-13). Conversely,
treatment delay has been associated with greater risk of chronic joint destruction, disability,
lower rates of DMARD-free remission, and greater likelihood of chronic pain (13). However
even given these findings, delays in commencement of DMARD therapy persist (14-17).
Concurrent and/or intervening prescriptions for other drugs might play a role (18, 19) in
lengthening delays.

Given this abundance of evidence supporting early DMARD initiation upon diagnosis of
RA, this study sought to assess delays in treatment, i.e., time from initial presentation to
commencement of DMARD therapy. We analyzed beneficiaries with RA who are insured by
the US military’s TRICARE program, a large, previously unexamined, universally insured
population. We also sought to analyze the factors associated with delay in DMARD. We
hypothesized that delay in DMARD receipt would improve over time and that use of
analgesics, such as opioids and NSAIDs, after initial presentation for RA would be
associated with delay in DMARD receipt. Additionally, because timeliness of care is a
continual focus of the Military Health System (20), information regarding the extent of and
predictors for treatment delays is important for its decision makers.

1. METHODS

1.1 Sample population and data source

We performed a retrospective cohort descriptive study to quantify delays and evaluate
temporal trends in prescribing DMARDS for newly-diagnosed cases of RA. We used
administrative claims from the US military’s TRICARE program for fiscal years 2007-
2012. TRICARE is the health care program for approximately 9.5 million military active
duty members, retirees, and their dependents: it is separate from the Veterans Health
Administration healthcare system. The sample for this study was drawn from the
approximately 5 million beneficiaries enrolled in either TRICARE Prime or TRICARE Plus.
Both of these programs are similar to health maintenance organizations, where beneficiaries
are assigned a primary care manager. TRICARE Plus allows Medicare-eligible beneficiaries
to continue using TRICARE Prime for primary care. These enrollees receive care in both
military-managed facilities (direct care) and civilian sector facilities (purchased care), so
administrative data were available for both settings. Additionally, care is well documented
since these enrollees are assigned a primary care manager, and thus are likely to receive
most of their care within TRICARE. Finally, low or absent patient copayments/deductibles
suggest that cost of care is less likely to be a factor in seeking care for this population. The
study was performed under the purview of the Comparative Effectiveness and Provider
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Induced Demand Collaboration, which partners the Uniformed Services University of
Health Sciences and Brigham and Women’s Hospital. Data for this study were obtained
under a data sharing agreement with the Defense Health Agency along with Institutional
Review Board approval to use TRICARE program data that is maintained in the Military
Health System Data Repository, including the Prescription Transaction Data System.

The primary inclusion criteria for the study population were: 1) age 18 years or older; 2)
initial RA billing code (ICD-9CM) of 714.XX documented in any care setting (inpatient/
outpatient; purchased/direct care); and 3) prescription for first DMARD within 24 months
after appearance of an initial RA billing code. We defined the date of the initial RA billing
code as the index date. We only analyzed those who were prescribed a DMARD since
individuals who received RA billing codes but no RA-related medications may not have
been diagnosed with RA. Use of RA billing codes and DMARD receipt has been validated
as accurate for identifying RA in administrative databases (21).

To ensure we captured only initial RA presentations, we excluded RA presentations when
either a previous DMARD prescription or a prior RA code was found in the preceding 180
days. Our definition of DMARD was broadened slightly to include key anti-inflammatory
drugs often used in RA. We identified the following DMARDs by American Hospital
Formulary Service (AHFS) therapeutic class 082000, 923600, 924400, and 081824
abatacept, adalimumab, anakinra, auranofin, azathioprine, cyclosporine, etanercept, gold
sodium thiomalate, golimumab, hydroxychloroquine, infliximab, leflunomide, methotrexate,
mycophenolate mofetil, mycophenolic acid, penicillamine, rituximab, sulfasalazine,
tocilizumab, and tofacitinib. Hereafter in the paper, the term DMARD will refer to these
drugs.

1.2 Primary outcome: days to initial DMARD receipt

Our outcome of interest was time between initial presentation for RA (index date) and first
DMARD receipt. We quantified this as time in days between initial RA billing code and the
first filled prescription of DMARD.

1.3 Secondary outcome: delay in initial DMARD receipt (>90 days)

We defined delay in treatment as receipt of DMARD >90 days after initial RA billing code
to investigate variables associated with longer delay using logistic regression. We chose this
dichotomous cutoff based on established guidelines recommending early treatment within 3
months of presentation (22, 23).

1.4 Covariates

Demographic and clinical covariates including and up to 12 months prior to the index date
were: age [investigated in categories (18-24, 25-34, 35-44, 45-64, and 65+)], sex, sponsor
military rank (junior/senior officer, junior/senior enlisted), dependent status, patient
relationship to sponsor (self, spouse, dependent), care setting (purchased, direct), US
geographic region (north, south, west), fiscal year, Charlson Comorbidity Index (CCI) (24)
(used as a categorical variable: 0, 1, >1), and number of medical visits (0, 1, 2-5, 6+). The
rank covariate represents rank of the sponsor, meaning that a dependent of a senior enlisted
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would be categorized as such: this can be considered a proxy for SES. We considered the
180 days prior to the index date to determine the CCI and number of prior medical visits. A
missing indicator variable was used as necessary to maintain sample size of the analysis. We
also considered presence of a prescription for 1) NSAIDs (AHFS 280804) or 2) opioids
(AHFS 280808 and 280812) prescribed after initial RA presentation but before
commencement of DMARD therapy. Glucocorticoid use was not precisely captured in
AHFS categories in this data, and thus their use was not focus of this analysis.

1.5 Statistical Analysis

We reported descriptive statistics for both the primary outcome variable (time from index
RA visit to DMARD commencement) and baseline covariates using frequencies for
categorical variables and mean and standard deviation (SD) for continuous variables.
Kaplan-Meier curves for DMARD-free survival (time until DMARD commencement) were
created for key categorical variables, and we tested whether curves were statistically
different using the log-rank test. Bivariate analyses were performed to examine both length
of time to DMARD and presence of delay >90 days in time to initiation of DMARD therapy
by 1) care setting and 2) the presence (or absence) of an intervening NSAID or opioid
prescription. Logistic regression was used to estimate odds ratios (OR) and 95% confidence
intervals (CI) for having a delay in treatment >90 days between index date and initial
DMARD receipt. The multivariable logistic regression model assessed all examined
variables: care setting (purchased/direct), age, sex, rank [as a proxy for socioeconomic
status]), CCl, health care utilization, year, TRICARE US region, and intervening
prescriptions of NSAIDs and opioids. All analyses were performed using SAS v9.4 (SAS
Institute Inc., Cary, North Carolina, USA). We considered a two-sided p value of <0.05 as
statistically significant in all analyses.

2. RESULTS

Figure 1 displays the findings for length of time between initial RA presentation until
DMARD therapy initiation. The mean time from initial RA presentation to commencement
of DMARD therapy was 125.3 days (SD 175.4): the median was 44 days (IQR:10 to 163
days), and approximately 35.7% commenced DMARD therapy three months or more after
therapy initiation.

Baseline covariate descriptive statistics are shown in Table 1. There were 16,680 patients
with incident RA identified. Approximately 79.4% of incident RA patients were seen in the
purchased care setting. The majority of patients in this sample were in the 45- to 64-year age
range, while less than five percent were over 65 (since many beneficiaries switch to
Medicare past this age). Approximately 77.6% were female, as expected for a population
with RA. Spouses of active duty members (not serving in the military) represented much
(44.4%) of the sample. Senior enlisted members and their dependents comprised 71.3% of
the sample. Opioid prescriptions between RA presentation and initial DMARD receipt
occurred in 35.5% of patients; intervening NSAID prescriptions occurred in 42.2% of
patients.
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2.1 Days to initial DMARD receipt

Bivariate analyses were performed to examine time until DMARD initiation by 1) care
setting, 2) intervening opioid use, and 3) intervening NSAID use as displayed in Table 2. We
found no significant difference between care settings for DMARD (p=0.976). The mean
duration between presentation and first DMARD for direct care was 125.2 days ((SD 173.0)
(median: 48) (IQR: 11 to 157 days)): the mean for purchased care was 125.3 days ((SD
176.0) (median: 43) (IQR: 10 to 165 days)). Statistically significant differences (p<0.0001)
were found for intervening opioid (mean: 212.8 days (SD 207.4) vs 77.3 days (SD 132.3)
without opioid use) or NSAIDs (mean: 189.4 days (SD 199.3) vs 78.6 days (SD 138.0)
without NSAID use).

Figure 2 shows Kaplan-Meier curves for opioid use, NSAID use, fiscal year, and age
categories. A steeper curve represents quicker time to commencement of DMARD therapy.
When compared with patients not receiving NSAIDs or opioids, the curves for DMARD-
free survival times of patients with either intervening NSAID or opioid prescriptions were
statistically significant different (log-rank p<0.0001). The curves for categories of age
showed that the older category of patients tended to receive a DMARD prescription quicker
than other age categories (log-rank p=0.0031). The curves for year of initial presentation
showed a quicker time to DMARD prescription receipt for later years in the study compared
to earlier years (log-rank p<0.0001).

2.2 Delays in DMARD receipt

Table 2 shows the percentage of patients that experienced delays greater than 90 days by
care setting, presence of intervening opioid prescription and presence of intervening NSAID
prescription. Treatment delays were experienced similarly in the direct (35.3%) and
purchased care settings (36.0%). Treatment delays occurred more frequently for patients
who had intervening prescriptions of opioids (49.1%) than those who did not (25.5%).
Delays also occurred more frequently for patients who had intervening prescriptions of
NSAIDs (63.5%) than those who did not (19.9%).

2.3 Predictors of delay in initial DMARD receipt

Results of modeling for the binary outcome of delay in DMARD receipt (>90 days) are
reported in Table 3. Odds ratios <1 were interpreted as being less likely to have a delay in
initial DMARD receipt. Unadjusted logistic regression models for each covariate are
displayed on the left side of the table. Statistically significant increased odds of delayed
DMARD prescription were found for Junior Enlisted rank of patient or sponsor (compared
to Senior Enlisted), south region (compared to north), intervening NSAID use (compared to
non-use), and intervening opioid use (compared to non-use). Junior Enlisted rank was no
longer statistically significant in the multivariable model but the other factors remained
statistically associated with increased odds of treatment delay. Characteristics with
statistically significant decreased odds of delayed (>90 days) receipt of a DMARD
prescription included: male sex (compared to female), age 65+ (compared to 18-24), 2010,
2011, or 2012 year of index date (compared to 2007), and both 2-5 and 6+ visits prior to
first RA billing code (compared to 0 visits). Statistical significance for age 65+ and for 2-5
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prior visits were no longer detectable in the multivariable model but all other factors
remained independently associated with decrease in treatment delay.

The multivariable logistic regression model assessed the effects of care setting (purchased/
direct setting), patient characteristics (age, gender, sponsor rank (as a proxy for income
level), CCI and health care utilization), year, geographic region, and intervening
prescriptions of NSAIDs and opioids. The following characteristics had statistically
significant increased odds of delayed (>90 days) receipt of a DMARD prescription:
receiving care in the south region (compared to north) (OR 1.12; CI: 1.00-1.24), an index
RA visit in 2008 (compared to 2007) (OR 1.28; CI: 1.13-1.44) and having received either an
opioid (OR 4.07; ClI: 3.78-4.37) or NSAID (OR 3.32; Cl 3.09-3.57) prescription after initial
presentation. Intervening opioid and NSAID prescriptions after initial presentation for RA
had the strongest association with delay in DMARD use. The following characteristics had
statistically significantly lower odds of delayed (>90 days) receipt of a DMARD
prescription: being male (OR 0.89; CI: 0.82-0.98), having presented with incident RA in
years 2010 through 2012 (compared to 2007) ([2010 OR 0.84; Cl: 0.74-0.95], [2011 OR
0.78; ClI: 0.69-0.88], [2012 OR 0.78; CI: 0.69-0.89]), and health care utilization in the 180
days prior to initial RA presentation (6 or more previous visits, as compared to no previous
visits (OR 0.77; Cl: 0.70-0.84). Figure 3 displays the decrease in odds ratios from the
multivariable model for delay by year over the study period (FY 2007-2012).

3. DISCUSSION

In this nationwide study of TRICARE beneficiaries, we found persistent delays in receipt of
initial DMARD for newly diagnosed RA patients. The characteristics most significantly
associated with delay were use of opioids after the first RA billing code, and use of NSAIDs
after the first RA billing code. Age, sex, TRICARE US region, year of index date, number of
visits prior to the first RA billing code were also significantly associated with greater delays.
Variables pertaining to prescribing behaviors may be modifiable, indicating that DMARD
initiation and perhaps subsequent RA disease outcomes may be improved through increased
awareness of and attention to evidence-based treatment recommendations among providers.
Favorable trends over time of less delay in initial DMARD suggest this may already be
occurring but there is still significant room for improvement in decreasing time to initial
DMARD prescription.

The mean time from initial RA presentation to DMARD prescription was approximately
four months (125.3 days), which is comparable to delays documented elsewhere in the
literature. Edwards et al. (14) found a median time from diagnosis to methotrexate initiation
of 119 days and a median time to any DMARD initiation of 59 days among incident patients
with RA in the United Kingdom. At least two international studies found that only
approximately 20% of patients began treatment for RA within three months (16, 17).
Additionally, Pappas et al. (15) found an average time from registry enrollment to initial
drug therapy of any kind of 12.1 months for RA patients in the US Corrona Registry with no
prior therapy at time of enroliment.
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Reduced odds for delay during the later years in the study are suggestive of overall
improvements in adherence to guidelines regarding prompt commencement of DMARD
therapy. Over the six-year period of the study, mean time from initial RA presentation to
start of DMARD therapy decreased by about 35 days. However, even in the later years,
delay in treatment remained quite common, indicating the need for continued improvement
in promptly prescribing DMARDs to patients newly diagnosed with RA.

Delays in DMARD prescription were especially common in patients receiving intervening
prescriptions for analgesics, either opioids or NSAIDs. The mean time to DMARD
treatment for patients receiving an intervening opioid was 212.8 days (median 131 days)
while the mean time for those without opioid prescription was 77.3 days (median 24 days).
Since opioids are unlikely to improve the underlying disease process of RA, this finding
highlights another potential detrimental effect of opioids during the current “opioid
epidemic”. It is possible that a masking analgesic effect of opioids may result in delayed
DMARD commencement. Additionally, this window of exposure to opioids in the very early
RA period when pain and disease activity are often most pronounced may be a time when
opioid dependence may commence. Recent research has concluded that up to one-third of
patients with RA are chronic opioid users (19). Chronic pain opioid prescribing guidelines
(25) recommend that opioid prescription for analgesia in RA patients should be a course of
last resort, not initial treatment. These findings therefore highlight the importance of this
very early RA period for prescribers and patients to consider carefully the risks and benefits
of opioid use at this vulnerable period.

We observed similar results for patients with intervening prescription NSAID use (median
time to DMARD of 189.4 days vs. median of 78.6 days without NSAID use). Treatment for
analgesia may also be delaying appropriate care, because of either difficulty detecting active
synovitis or reluctance of patients to escalate therapy after pain is successfully treated.
NSAIDs and corticosteroids typically have a more immediate impact on reducing pain and
stiffness than DMARDs, and thus DMARD initiation might not be deemed essential by a
patient whose symptoms are relatively controlled. This finding may also reflect the
continued use of a pyramid approach to treating pain by some prescribers, where NSAIDs or
other analgesics are first prescribed and DMARD therapy is started after NSAIDs alone are
not clinically effective and inflammatory arthritis persists (26). Subsequent studies have
provided evidence that more aggressive DMARD treatment improved outcomes (8, 18), and
thus clinical practice and guidelines changed. Notably, we found that intervening
prescriptions decreased by 6.9% for opioids and 16.2% for NSAIDs from the beginning to
the end of the study period, an encouraging finding suggestive of a decreased focus on
analgesia alone and increased focus on therapeutic benefit after the initial presentation for
RA in the more recent years.

Time from initial RA presentation to treatment did not vary significantly between direct
(military) and purchased (civilian) care settings. This suggests that adherence to evidence-
based standards for RA is comparable for all types of providers in this analysis and that
results may be generalizable to other populations. Ensuring adequacy of care in military
facilities is important, as is ensuring that military beneficiaries are receiving appropriate care
when seen in civilian facilities. The Defense Health Agency is required to report annually to
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Congress on its performance in providing care to TRICARE beneficiaries: access and
satisfaction are key areas of focus (27). Additionally, this was a major objective of our study
in part because other recent studies of TRICARE beneficiaries in different diseases and
therapies have found differences by care setting (28, 29).

Additional factors investigated in this study were also found to be associated with delays in
treatment. A small but significant lower odds ratio was found for the age category of 65+
years; however, this association did not remain significant in the multivariate model.
Increased health care utilization prior to incident RA was associated with less delay. Patients
who visit the health care system regularly may see more providers and be assessed more
frequently, leading to prompter diagnosis and treatment as well as being more likely to take
prescribed medications. Women were more likely to experience delays than men, which is
an important finding, since most patients with RA are women. It may be that RA diagnosis
is relatively more complicated by the presence or possibility of other conditions, such as
fibromyalgia, in women, which may make inflammatory arthritis harder to discern. Finally,
significant differences based on rank were noted. These differences are likely related to
socioeconomic status and further studies in diverse populations are needed to understand the
effect of psychosocial factors on DMARD delay.

Strengths of this study include its design, which was based on nationwide administrative
data reflective of typical clinical care, and its focus on a less frequently studied but still
representative population of TRICARE enrollees. The dataset included detailed records of
care (both visits and prescriptions) received both before and after incident RA visits, thereby
improving accuracy of diagnosis (21). Because of the use of PCMs for TRICARE Prime and
Plus patients, the records of care contained in the data used for this study can be assumed to
be reasonably complete compared to private insurance claims databases, and the data
enabled incorporation of a long study period to examine temporal trends.

Limitations of this study are typical of other observational studies of administrative datasets.
Neither assessment of disease activity nor reasons why medications might have been
prescribed were available for review. First appearance of a billing code for RA does not
necessarily correspond to actual clinical diagnosis and may vary based on patient and
prescriber characteristics. Prescriptions in this dataset represent those that were actually
filled: they are not a precise representation of physician prescribing patterns and is not a
guarantee that the medication was actually taken. The time between the clinician writing a
prescription and the actual fill date by the patient may have extended the overall delay
measured in this study. The majority of subjects in the study were dependents, spouses, and
retirees — as opposed to service members - and much of the care was in the civilian setting.
Even so, it is possible that our findings may not be generalizable to other populations,
particularly patients older than 65 since many older patients do not remain on TRICARE
past this age. Finally, residual confounding from unmeasured variables is always possible,
but rich sociodemographic, temporal, and clinical covariates were available. We used AHFS
classification to capture intervening prescriptions. In this dataset, this strategy did not allow
for accurate capturing of glucocorticoid use. Future analysis focused on use of
glucocorticoids will be important to produce a more complete picture of pharmacological
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factors contributing to delays. Further study using clinical records would address some of
these weaknesses.

4. CONCLUSION

In conclusion, this study of a universally insured population of TRICARE beneficiaries
found that delays in commencement of treatment for RA persist, and that use of opioids and
NSAIDs was associated with significantly greater delays in receiving DMARD therapy.
These results provide rationale for further research on factors affecting prescribing patterns
in early RA. While alleviating pain is important for RA patients, doing so may result in
delayed commencement of more definitive DMARD therapy. These findings should be
considered as the MHS develops/updates clinical practice guidelines to standardize and
promote appropriate and timely treatment for RA patients.
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Table 1

Baseline characteristics of TRICARE Prime patients with incident rheumatoid arthritis receiving DMARDSs (n

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

= 16,680)

N (%)
Age (Mean 47.16 (s.d. 13.5))
18-24 1,184 (7.1)
25-34 2,049 (12.3)
35-44 3,268 (19.6)
45-64 9,428 (56.5)
65+ 751 (4.5)
Sex
Female 12,949 (77.6)
Sponsor/Dependent Status
Sponsor 3,928 (23.5)
Spouse 7,402 (44.4)
Other family members 432 (2.6)
Missing 4,918 (29.5)
Rank (of patient or patient’s sponsor)
Enlisted, Senior 11,893 (71.3)
Enlisted, Junior 1,334 (8.0)
Officer, Senior 1,194 (7.2)
Officer, Junior 1,936 (11.6)
Missing 323 (1.9)
Care Setting
Direct (military) 3,437 (20.6)
Purchased (civilian) 13,243 (79.4)
Tricare US Region
North 3,224 (19.3)
South 5,022 (30.1)
West 3,483 (20.9)
Missing 4,951 (29.7)
Fiscal Year of Index Date
2007 2,807 (16.8)
2008 2,784 (16.7)
2009 2,809 (16.8)
2010 2,738 (16.4)
2011 2,798 (16.8)
2012 2,744 (16.5)
Charlson Comorbidity Index
0 14,484 (86.8)
1 1,636 (9.8)
>2 560 (3.4)
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N (%)
Clinic Visits
0 7,447 (44.7)
1 1,244 (7.5)
2-5 2,371 (14.2)
6+  5618(33.7)
Opioid Use After Index Date
Yes 5,916 (35.5)
NSAID Use After Index Date
Yes  7,031(42.2)
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Time until DMARD and delays in DMARD receipt by care setting and intervening opioids/NSAIDs.

Table 2

Category
Care Setting
Direct
Purchased
Intervening Opioids
Yes
No
Intervening NSAIDs
Yes
No

Count

3,437
13,243

5916
10,764

7031
9,649

Semin Arthritis Rheum. Author manuscript; available in PMC 2020 April 01.

Mean days until
DMARD (SD)

125.2 (173.0)
125.3 (176.0)

212.8 (207.4)
77.3 (132.3)

189.4 (199.3)
78.6 (138.0)

p-value

.98

<.01

<.01

% with Delay
>90 days

36.0
353

49.1
255

63.6
19.9
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Table 3

Odds ratio for delay in DMARD receipt >90 days after initial RA presentation.

Unadjusted Odds Ratio ~ Multivariable Odds Ratio
Care setting 95% Confidence Interval  95% Confidence Interval

Direct (military)
Purchased (civilian)
Sex
Female
Male
Age
18-24
25-34
35-44
45 - 64
65+

Rank (of patient or sponsor)
Enlisted, Senior

Enlisted, Junior

Officer, Senior
Officer, Junior
Missing
Tricare US Region

North
South
West
Missing

Fiscal Year of index date

2007
2008

2009
2010

2011
2012

Charlson Comorbidity Index

Visits prior to 15t RA billing code
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1.0 Ref
0.97 (0.897-1.049)

1.0 Ref

0.817(0.748-0.874)

1.0 Ref
1.11 (0.960-1.291)
0.97 (0.843-1.112)
0.93 (0.820-1.054)

0.73*(0.595-0.882)

1.0 Ref

1.26(1.122-1.414)
0.88 (0.777-1.001)
0.96 (0.867-1.061)
1.38 (1.104-1.736)

1.0 Ref

1.237(1.210-1.350)
1.11 (1.003-1.231)

1.36 (1.240-1.495)

1.0 Ref

1.29™(1.161-1.438)
0.91 (0.813-1.011)

0.81%(0.728-0.908)
0.77(0.692-0.863)

0.79 ¥(0.705-0.880)

1.0 Ref
1.01 (0.908-1.124)
0.91 (0.763-1.091)

1.0 Ref
0.97 (0.856-1.098)

0.89 *(0.810-0.984)

1.0 Ref
0.92 (0.836-1.018)

1.0 Ref

0.89 ¥ (0.819-0.975)

1.0 Ref
1.03 (0.869-1.220)
0.94 (0.799-1.114)
0.95 (0.811-1.108)
0.80 (0.632-1.022)

1.0 Ref
1.06 (0.915-1.230)

1.13 (0.983-1.307)
1.07 (0.953-1.195)

1.56 ¥ (1.197-2.047)

1.0 Ref

1.12 ¥ (1.004-1.240)
1.11 (0.990-1.244)

1.317(1.171-1.463)

1.0 Ref

1.28(1.132-1.438)
0.90 (0.799-1.019)

0.84*(0.739-0.947)
0.78(0.689-0.883)

0.78(0.691-0.890)

1.0 Ref
1.00 (0.880-1.127)
1.10 (0.886-1.338)

1.0 Ref
0.88 (0.760-1.008)
0.90 (0.800-1.005)
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Unadjusted Odds Ratio ~ Multivariable Odds Ratio
Care setting 95% Confidence Interval  95% Confidence Interval
6+ 0.85(0.793-0.917) 0.77 ¥ (0.700-0.841)
NSAID use after 15t RA billing code
No 1.0 Ref 1.0 Ref
Yes 4.02 (3.760-4.300) 3.32%(3.092-3.570)

Opioid use after 15t RA billing code
No 1.0 Ref 1.0 Ref

Yes 4.747 (4.422-5.072) 4.07*(3.781-4.374)

*
p<0.05

Semin Arthritis Rheum. Author manuscript; available in PMC 2020 April 01.

Page 18



	Abstract
	1. METHODS
	1.1 Sample population and data source
	1.2 Primary outcome: days to initial DMARD receipt
	1.3 Secondary outcome: delay in initial DMARD receipt (>90 days)
	1.4 Covariates
	1.5 Statistical Analysis

	2. RESULTS
	2.1 Days to initial DMARD receipt
	2.2 Delays in DMARD receipt
	2.3 Predictors of delay in initial DMARD receipt

	3. DISCUSSION
	4. CONCLUSION
	References
	Figure 1
	Figure 2
	Figure 3
	Table 1
	Table 2
	Table 3

