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Purpose: Pain medications are widely prescribed to treat chronic back pain (CBP). However,
the effect of using pain medications on individuals with CBP has received very little attention.
Objective: The aim of this study was to determine the patterns of pharmacological treatment
in the population with CBP and assess its impact on quality of life, health care utilization and
associated costs in USA.

Patients and methods: Retrospective, cross-sectional data obtained from the Medical Expen-
diture Panel Survey (MEPS), from 2011 to 2015, were utilized for this study. Pharmacological
treatment for CBP was categorized into three mutually exclusive categories: 1) opioids only, 2)
nonsteroidal anti-inflammatory drugs (NSAIDs) only, 3) opioids and NSAIDs (combination).
The effect of the use of these treatments was also evaluated.

Results: A total of 5,203 individuals with CBP were identified. Of these, 2,568 (49.4%) utilized
opioids only, 1,448 (27.8%) utilized NSAIDs only and 1,187 (22.8%) utilized both pain medi-
cations. Lower health-related quality-of-life scores on both the Short Form Health Survey-12
version 2 (SF-12v2) components (mental component summary score: 44.42 vs 46.67, P<0.001;
physical component summary score: 35.34 vs 40.11, P<0.001) were observed for the opioid-only
group compared to the NSAID-only group. In addition, individuals utilizing opioids only had
greater utilization of inpatient services, office-based services, outpatient services and emergency
room visits along with higher related health care costs.

Conclusion: Future researchers need to investigate the long-term risks and benefits of opioids, and
policy makers should evaluate the prescribing guidelines to aim for a more patient-centered care.
Keywords: opioids, NSAIDs, quality of life, health care resource utilization, cost

Introduction

Chronic back pain (CBP) is a very common health problem with a strong societal
impact in USA. Approximately 16 million Americans experience at least one episode
of CBP.! According to the Centers for Disease Control and Prevention (CDC), it is the
second leading cause of disability among adults in USA.2 CBP also poses an economic
burden to the society due to the loss of productivity (indirect cost) including increased
risk of temporary work loss such as sick leave also known as absenteeism and/or
reduced productivity while being present at work also known as presenteeism.? This
loss of productivity increases the treatment cost of CBP with the annual cost ranging
from $12.2 to $90.6 billion in USA.#

submit your manuscript
Dove

http:

Journal of Pain Research 2019:12 557-569 557
© 2019 Desai et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.

YA php and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work
you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).


http://www.dovepress.com/permissions.php
www.dovepress.com
www.dovepress.com
http://dx.doi.org/

Desai et al

Dove

The pharmacological treatment for CBP includes the use
of nonsteroidal anti-inflammatory drugs (NSAIDs), acetamin-
ophen, muscle relaxants as well as a short course of opioid
pain medications.>® Many clinical trials have been conducted
to determine the effectiveness of these pain medications.” ! In
the 2017 Strategies for Prescribing Analgesics Comparative
Effectiveness (SPACE) trial,’ researchers randomly assigned
patients seeking pain treatment to receive either opioids or
NSAIDs such as acetaminophen or ibuprofen for 1 year at vet-
erans affairs (VA) primary care clinics. This trial demonstrated
that NSAIDs are equally effective as opioids to reduce pain.
Another clinical trial compared efficacy and tolerability of two
different combinations of opioids and NSAIDs (combination
of hydrocodone and ibuprofen vs combination of oxycodone
and acetaminophen), reporting that both the combinations
are equally effective.!! However, two separate double-blind,
double-dummy studies indicated that patients taking celecoxib
(opioid) had a better response to pain compared to patients
taking tramadol (NSAID) (study 1: 63% vs 50%, P<0.001;
study 2: 64% vs 55%, P<0.008, respectively).'?

The current evidence about the effectiveness of opioids
and NSAIDs on CBP management is conflicting. Further-
more, both opioids and NSAIDs are associated with side
effects which may further complicate the treatment.'* These
side effects negatively affect patients’ quality of life and
increase health resource utilization and costs associated with
the illness.!*'* However, the association of the use of opioids
and NSAIDs separately or in combination on the health-
related quality of life (HRQoL) is not well understood. Data
regarding the effect of these pharmacological treatments on
health care utilization and cost in terms of inpatient visits,
office-based visits, outpatient visits and emergency room
(ER) visits are also scarce. Therefore, the purpose of this
study was to fill these knowledge gaps by determining the
association of three pharmacological treatments for CBP: 1)
opioids only, 2) NSAIDs only and 3) combination of opioids
and NSAIDs on HRQoL, health care utilization as well as
health care costs.

Patients and methods

Study design and data source

We conducted a retrospective, cross-sectional analysis using
2011-2015 Medical Expenditure Panel Survey (MEPS) data.
The MEPS was first conducted in 1996 and is now being car-
ried out annually for civilian non-institutionalized Americans
by Agency for Healthcare Research and Quality (AHRQ)."”
The database consists of three major components from
which health care data are drawn: 1) the MEPS Household

Component (MEPS-HC) which provides information about
the respondent’s demographics, socioeconomic characteris-
tics, health status and access to care; 2) the MEPS Medical
Provider Component (MEPS-MPC) which collects informa-
tion regarding dates of visits, diagnoses leading to the visits
and the utilization, payment and source of payment for the
medical services and 3) The MEPS Insurance Component
(MEPS-IC), in which the information regarding the type
of insurance plans offered to their employees is collected
from employers. In addition, information on premiums paid,
any contributions made by employer or worker, eligibility
requirements and benefit of the plan is also collected.'” The
study was deemed exempt by the institutional review board
of the University of Florida (IRB201801445) as MEPS is a
deidentified and publicly available database that is intended
for research purposes. Details regarding the data and a
description of its survey design are provided elsewhere.!”

Study population

The study population consisted of individuals aged 18
years and older diagnosed with CBP. These individuals
were identified using the ICD, Ninth Revision, Clinical
Modification (ICD-9-CM) codes: 720, 721, 722, 723, 724,
737, 805, 806, 839, 846 and 847. The ICD-9-CM codes
for identifying individuals with CBP have been validated
in previous studies.'!"” In 2011-2015, there were 111,668
non-institutionalized civilian adults in MEPS data. Among
these, 15,638 respondents with CBP were identified. Patients
were excluded if opioids or NSAIDs were not used. The
other exclusion criteria were as follows: aged <18 years,
had missing values for physical component summary (PCS)
and mental component summary (MCS) scores which are
components of the Short Form Health Survey-12 version 2
(SF-12v2®) and had duplicate records (complete inclusion
and exclusion criteria are shown in Figure S1).

Variables of interest

Dependent variable

HRQoL

MEPS collects survey respondent’s HRQoL information from
the embedded SF-12v2. The SF-12v2 is a measure of HRQoL
derived from the SF-36, which is a reliable and valid tool for
measuring quality of life in clinical and general population in
USA as well as in other countries.” The SF-12v2 measures
eight domains of health including physical functioning,
role physical, bodily pain, general health, vitality (energy/
fatigue), social functioning, role emotional and mental health
(psychological distress and psychological well-being).?° The
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12 items consisting of the eight quality-of-life domains are
calculated into two summary measures: PCS score and MCS
score. The PCS score focuses on physical components such
as general health, mobility, amount accomplished during
physical activities, ability to climb stairs and work limita-
tions resulting from physical problems or pain, whereas the
MCS score focuses on mental components such as feelings
of depression and anxiety, social activity, carelessness and
impact of feelings on amount accomplished.?’ The PCS and
MCS scores range from 0 to 100 with higher scores represent-
ing better HRQoL. For the present study, we used the PCS
and MCS scores to represent the physical and mental health
components of HRQoL, respectively.

Health care utilization and associated costs

Health care resource utilization and associated costs were
measured in terms of inpatient visits, outpatient visits,
office-based visits and ER visits. In MEPS, health care
cost information (payments in dollars) is collected for all
persons for each medical event they experience in the year,
including the amount from each payment source. In addition,
expenditures in MEPS compose of direct payments for care
provided during the year, including out-of-pocket payments
and payments by private insurance, Medicaid, Medicare
and other sources.!” We also measured the total health care
expenditure (inpatient cost 4+ outpatient cost + office-based
cost + ER cost) of each individual per calendar year. All
expenditures in this study were adjusted to 2017 US dollars
using consumer price indices for medical care.?!

Independent variable and other covariates

The study cohort was grouped into three mutually exclusive
groups based on the use of medication: 1) opioids only, 2)
NSAIDs only and 3) combination of opioids and NSAIDs.
Prescription fills for pain medications were identified using
the Multum Lexicon® (a proprietary prescription drug
database) codes “60” and “191” for opioids and “61” for
NSAIDs. Other independent variables included demographic
characteristics such as sex (male, female), race (whites,
African Americans and others), age (grouped into 18-39,
40-64, 65 years and older), marital status (married, previ-
ously married and never married), education (0—12 years,
>12 years), poverty status (poor or near poor, middle income
and high income), census region (northeast, midwest, south,
west), health insurance (private, public and uninsured) and
clinical characteristic such as the Charlson Comorbidity
Index (CCI).

Statistical analyses

In the univariate analysis, we examined the difference in
individuals’ demographic, socioeconomic and clinical char-
acteristics by the receipt of pain medication using chi-square
tests. Multinomial logistic regression models were estimated
to determine the association between the receipt of the type
of pharmacological treatment for CBP and individuals’ demo-
graphic, socioeconomic and clinical factors. In addition, we
also performed multicollinearity assessment using variance
inflation factor (VIF), tolerance value (TOL) and goodness-
of-fit test to estimate and rule out any interactive effects of
independent variables (multicollinearity) on the treatment of
CBP. ANOVA test was used to compare the PCS and MCS
scores between the three groups. Multiple linear regression was
conducted to further examine the differences in these measures
across demographic, socioeconomic and clinical factors. Nega-
tive binomial regression was used to determine differences in
health care utilization, including inpatient hospitalizations,
outpatient visits, office-based visits and ER visit. Selection
of negative binomial regression model was made by model
fit, which was determined by the Pearson’s chi-square tests.
We also compared the performance of the Poisson regression
and negative binomial regression models and used negative
binomial regression in this study as overdispersion was found
to be an issue. Finally, health care costs among the three groups
were estimated using generalized linear regression models with
gamma distribution and log link. The complex survey design of
MEPS was incorporated by using sample weights for stratum,
cluster and individual people to produce national estimates. All
probability values were considered significant at alpha level
of 0.05. All statistical analyses were performed using SAS
software (version 9.4; SAS Institute Inc., Cary, NC, USA).

Results
Characteristics of individuals with CBP

After applying the study’s inclusion and exclusion criteria, a
total of 5,203 individuals (weighted sample: 11,249,113) were
included in our final sample. The majority of study cohort
were female (57.4%), individuals between the age of 40 and
64 years (50.9%), white (82.8%), married (55%), had educa-
tion >12 years (86%), had a public health insurance coverage
(64.5%) and did not have any comorbidities (55.1%; Table S1).

Treatment stratified by characteristics of
CBP individuals

Table 1 represents individuals’ demographic, socioeconomic
and clinical characteristics stratified by the use of pain
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Table | Type of pharmacological treatment among individuals with CBP stratified by demographic, socioeconomic and clinical

characteristics, MEPS 2011-2015 (N=5,203)

Characteristics Opioids only NSAIDs only Opioids and NSAIDs P-value
n=2,568 n=1,448 (combination) n=1,187
Unweighted n Unweighted n Unweighted n
(Weighted %) (Weighted %) (Weighted %)
Year
2011 404 (54.6) 226 (26.0) 165 (19.4) 0.23
2012 492 (55.2) 262 (24.5) 202 (20.3)
2013 451 (50.0) 270 (24.7) 231 (25.3)
2014 527 (54.3) 286 (25.4) 233 (20.3)
2015 694 (50.7) 404 (25.3) 356 (24.0)
Sex
Males 1102 (56.6) 530 (23.4) 408 (20.0) 0.00*
Females 1466 (49.7) 918 (26.6) 779 (23.7)
Age
18-39 years 584 (46.6) 447 (29.1) 348 (24.3) <0.0001*
40-64 years 1301 (50.5) 735 (25.9) 642 (23.6)
65 years and above 683 (62.8) 266 (20.1) 197 (17.1)
Race
White 1906 (54.4) 989 (23.9) 812 (21.7) <0.0001*
African American 490 (46.1) 327 (30.4) 271 (23.5)
Other 172 (41.9) 132 (32.8) 104 (25.3)
Marital Status
Married 1248 (53.0) 719 (24.9) 567 (22.1) 0.032
Previously Married 838 (55.0) 380 (22.9) 361 (22.1)
Never Married 482 (47.9) 349 (29.8) 259 (22.3)
Region
Northeast 380 (51.3) 290 (33.2) 145 (15.5) <0.0001
Midwest 617 (54.0) 270 (22.1) 280 (23.9)
South 925 (50.8) 504 (24.1) 457 (25.1)
West 646 (55.0) 384 (24.6) 305 (20.4)
Poverty Status
Poor 1191 (52.1) 649 (22.4) 630 (25.5) 0.00*
Middle Income 681 (51.9) 418 (27.2) 289 (20.9)
High Income 696 (53.8) 381 (26.5) 268 (19.7)
Education
0-12 years 503 (53.4) 315 (24.6) 248 (22.0) 0.92
> 12 years 2065 (52.5) 1133 (25.3) 939 (22.2)
Health Insurance
Public 1414 (52.6) 830 (26.6) 610 (20.8) 0.00*
Private 928 (53.3) 452 (21.0) 474 (25.7)
Uninsured 226 (50.3) 166 (28.7) 103 (21.0)
Comorbidity(CCI)®
0 1322 (49.9) 926 (28.9) 645 (21.2) <0.00012
1-2 791 (53.4) 392 (22.6) 383 (24.0)
2-4 347 (60.8) 105 (16.7) 125 (22.5)
>4 108 (63.9) 25 (15.1) 34 (21.0)

Notes: *Significant at P<0.05. *Comorbidities were estimated using the CCl.

Abbreviations: CBP, chronic back pain; CCl, Charlson Comorbidity Index; MEPS, Medical Expenditure Panel Survey.

medications. Of these individuals with CBP, 2,568 (49.4%)
received opioids only, 1,448 (27.8%) received NSAIDs only
and 1,187 (22.8%) received both pain medications. The
majority of the individuals who used opioids alone were

males (56.6%), 65 years and older (62.8%), white (54.4%),
previously married (55%), lived in the Western region of USA
(55%), had higher income (53.8%), had private insurance
(53.3%) and had greater than four comorbidities (63.9%).
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Likelihood of receiving treatment for
CBP

The RR ratios (RRRs) and 95% CIs for the likelihood
of receiving NSAIDs only and a combination of opioids
and NSAIDs with opioids only as the reference group are
presented in Table 2. Females were more likely to receive

NSAIDs only (RRR: 1.31; 95% CI: 1.09-1.57) and a
combination of opioids and NSAIDs (RRR: 1.35; 95%
CI: 1.12-1.64) compared to males. The likelihood of using
NSAIDs only was greater for African Americans (RRR:
1.44; 95% CI: 1.15-1.82) and other races (RRR: 1.77; 95%
CI: 1.27-2.48) compared to whites. Similarly, the likelihood

Table 2 Factors associated with the likelihood of receiving NSAIDs only and combination of opioids and NSAIDs among individuals

with CBP, MEPS 2011-2015 (N=5,203)

Characteristics NSAIDs only Opioids and NSAIDs (combination)
RRR* 95% ClI RRR® 95% ClI

Year

2011 | |

2012 0.94 0.70 1.26 1.04 0.76 1.42

2013 1.09 0.83 |.44 1.45¢ 1.06 2.00

2014 1.00 0.75 1.34 1.05 0.78 1.40

2015 I.10 0.82 |.47 1.34 0.99 1.82

Sex

Male

Female I.31¢ 1.09 1.57 1.35 I.119 1.638

Age

18-39 years | [

40-64 years 0.94 0.74 1.20 0.89 0.67 1.17

265 0.70¢ 0.51 0.96 0.48 0.34 0.68

Race

White [ |

African American |.45¢ 1.15 1.82 1.10 0.88 1.36

Others 1.78¢ 1.27 2.48 1.44 0.99 2.06

Marital status

Married | [

Previously married 0.94 0.75 1.18 0.86 0.70 1.05

Never married I.15 091 1.45 0.89 0.67 1.17

Region

Northeast | [

Midwest 0.66° 0.50 0.85 1.54¢ 1.18 1.99

South 0.74 0.58 0.94 1.72¢ 1.32 2.22

West 0.69¢ 0.53 0.90 1.27 0.97 1.67

Poverty status

Poor | [

Middle income 1.23 0.98 1.56 0.89 0.71 1.12

High income I.15 0.86 1.54 0.86 0.66 1.11

Education

0-12 years | [

>12 years 0.94 0.740 I.19 I.15 0.90 1.46

Health insurance

Public | [

Private 0.88 0.70 1.09 1.29¢ 1.03 1.61

Uninsured 1.04 0.76 |.43 0.85 0.63 1.14

Comorbidity (CCI)?

0 | [

1-2 0.83 0.68 1.01 1.14 0.92 1.41

34 0.57¢ 0.41 0.79 1.00 0.73 1.37

>4 0.51¢ 0.29 0.89 0.94 0.57 1.56

Notes: *RRR for receiving NSAIDs only compared to opioids only. ®RRR for receiving a combination of opioids and NSAIDs compared to opioids only. <Significant at P<0.05.

dComorbidities were estimated using the CCl.

Abbreviations: CBP, chronic back pain; CCl, Charlson Comorbidity Index; MEPS, Medical Expenditure Panel Survey; RRR, RR ratio.
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of using a combination of opioids and NSAIDs was greater
for African Americans (RRR: 1.10; 95% CI: 0.88-1.36) and
other races (RRR: 1.44; 95% CI: 0.99-2.06), but the results
were not statistically significant. CBP individuals aged 65
years and older were 30% less likely to utilize NSAIDs only
(RRR:0.70; 95% CI: 0.51-0.96) and 52% less likely to utilize
a combination of opioids and NSAIDs (RRR:0.48; 95% CI:
0.34-0.68) compared to younger individuals (18-39 years).
However, other factors such as marital status, health insur-
ance, education, poverty status and comorbidity were not
statistically significant.

Comparison of HRQoL among different

treatment groups
CBP individuals utilizing NSAIDs only had higher mean
PCS score compared to individuals utilizing opioids only and

100
90
80
70
60
50
40 35.34
30
20
10

PCS score

Opioids only

a combination of opioids and NSAIDs (40.11 vs 35.34 vs
34.76, respectively, P<0.001). Similarly, individuals utilizing
NSAIDs only also had a higher mean MCS score compared
to the opioids-only group and combination group (46.67 vs
44.42 vs 44.37, respectively, P<0.001; Figure 1). In the mul-
tiple linear regression models (Table 3), aging was found to
be associated with lower physical health (—6.39), but higher
mental health scores (3.92). Individuals with middle and high
income had statistically significant increased PCS and MCS
scores compared to individuals with poor income. Individu-
als with private insurance had lower PCS and MCS scores
compared to individuals having public insurance (—4.29 and
—2.45, respectively). Moreover, increase in the number of
comorbidities was associated with reduced PCS and MCS
scores for the CBP population. All these differences were
statistically significant (P<0.0001).

P<0.0001
40.11
34.76
NSAIDs only Opioids and NSAIDs

Pharmacological treatment

100
90
80
70
60
50 44.42
40
30
20
10

MCS score

Opioids only

P<0.0001
46.67 44.37
NSAIDs only Opioids and NSAIDs

Pharmacological treatment

Figure | Comparison of HRQoL using SF-12v2 (PCS score and MCS score) between treatment groups: opioids only, NSAIDs only and combination of opioids and NSAIDs

adjusted for all covariates.

Abbreviations: HRQolL, health-related quality of life; MCS, mental component summary; PCS, physical component summary; SF-12v2, Short Form Health Survey-12 version 2.
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Table 3 Multiple linear regression model for the comparison of PCS and MCS scores in individuals with CBP (N=5,203)

Characteristics PCS MCS

Estimate 95% CI P-value Estimate 95% ClI P-value
Year
2011 0 (reference)
2012 —0.19 —-1.34 0.95 0.74 —0.17 -1.36 1.01 0.77
2013 —0.01 -1.16 1.14 0.98 0.00 -1.18 I.19 0.99
2014 0.86 —0.26 1.99 0.13 0.33 —0.83 1.50 0.58
2015 -0.48 —1.54 0.58 0.38 0.16 -0.94 1.25 0.77
Group
Opioids only 0 (reference) 0 (reference)
NSAIDs only 4.74 3.94 5.54 <0.00012 2.26 1.44 3.08 <0.0001*
Opioids and NSAIDs —0.60 —1.44 0.25 0.1664 —0.04 -0.92 0.83 0.92
Sex
Male 0 (reference) 0 (reference)
Female —0.07 —0.77 0.63 0.85 —0.92 —1.64 —-0.20 0.012
Age
18-39 years 0 (reference) 0 (reference)
40-64 years —6.05 —6.91 -5.18 <0.0001* -0.74 —-1.64 0.15 0.10
265 —6.39 -7.50 -5.28 <0.00012 3.92 2.78 5.07 <0.0001*
Marital status
Married 0 (reference) 0 (reference)
Previously married 0.78 —-0.03 1.60 0.06 —2.34 -3.20 -1.49 <0.00012
Never married 2.35 1.41 3.29 <0.0001? -1.06 —2.02 -0.09 0.03®
Region
Northeast 0 (reference) 0 (reference)
Midwest —0.87 -1.97 0.23 0.12 —0.85 -1.99 0.28 0.14
South —-1.38 —2.40 —0.36 0.00* -1.03 —2.08 0.02 0.05
West —0.35 —1.42 0.72 0.52 -1.39 -2.49 —-0.28 0.01*
Poverty status
Poor 0 (reference) 0 (reference)
Middle income 2.63 1.75 3.52 <0.0001* 230 1.38 322 <0.0001*
High income 5.00 4.02 5.97 <0.0001* 4.26 3.25 5.28 <0.0001°
Education
0-12 years 0 (reference) 0 (reference)
>12 years 0.47 —0.41 1.35 0.30 1.24 0.33 2.15 0.012
Health insurance
Public 0 (reference) 0 (reference)
Private —4.29 =5.15 -343 <0.0001° -2.45 -3.35 —-1.55 <0.0001*
Uninsured -1.30 —-2.55 —0.06 0.04* —1.43 -2.71 —0.14 0.032
Comorbidity (CCI)®
0 0 (reference) 0 (reference)
1-2 —4.78 -5.56 -3.99 <0.0001* -1.97 -2.77 -1.16 <0.0001°
34 —-7.52 -8.67 —6.37 <0.0001° -3.67 —4.85 —2.49 <0.0001°
>4 -10.69 —12.64 -8.75 <0.0001* —6.65 -8.65 —4.64 <0.0001*

Notes: *Significant at P<0.05. "Comorbidities were estimated using the CCl.

Abbreviations: CBP, chronic back pain; CCl, Charlson Comorbidity Index; MCS, mental component summary; PCS, physical component summary.

Comparison of health care utilization

among different treatment groups

The mean differences in the health service utilization among
the three treatment groups are summarized in Table S2: CBP
individuals utilizing opioids only had significantly greater
utilization of inpatient visits (mean number of visits per
individual: 0.29 vs 0.09), outpatient visits (mean number of

visits per individual: 1.39 vs 0.80), office-based visits (mean
number of visits per individual: 14.46 vs 10.18) and ER
visits (mean number of visits per individual: 0.60 vs 0.38)
compared to NSAIDs only but lower number of outpatient
(mean number of visits per individual: 1.39 vs 1.43), office-
based (mean number of visits per individual: 14.46 vs 14.98)
and ER visits (mean number of visits per individual: 0.60 vs
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0.86) compared to the individuals utilizing a combination of
opioids and NSAIDs. All results were statistically significant
(P<0.0001).

Comparison of health care costs among

different treatment groups

After adjusting for the relevant covariates, compared to the
individuals utilizing opioids only and NSAIDs only, CBP
individuals utilizing a combination of opioids and NSAIDs
had higher mean outpatient cost ($3,087 vs $3,020 vs $2,177,
respectively), office-based visit cost ($3,083 vs $2,652 vs
$1,984) and ER cost ($2,168 vs $1,883 vs $1,607; Figure 2).
Table S3 describes the incremental effects of total health care
expenditures among the US adults diagnosed with CBP. After
controlling for all covariates, individuals utilizing NSAIDs
only had significantly lower expenditures compared to indi-
viduals utilizing opioids only (—$5,362, 95% CI: —$6,711 to
—$4,013, P<0.001). Females, being 65 years and older, white,
having higher income, publicly insured and having greater
than one comorbidities, were associated with significantly
higher total health care expenditures.

Discussion

This study characterized and compared quality of life, health
care resource utilization and costs between CBP individu-
als utilizing opioids only, NSAIDs only and combination
therapy. Like previously published claims studies, this study
also found that CBP individuals receiving opioids utilized
significantly more health care resources, incurred more costs
and had a lower quality of life than those receiving NSAIDs.
These results highlight the need for health care providers to

Opioids only

$22,431

$17,917

$12,414

$3,020.38
$2,177.57
$3,087.24

Inpatient cost Outpatient cost

NSAIDs only

evaluate the treatment goal and assess whether individuals
with CBP should continue receiving opioid therapy.

In spite of CDC’s recently published guidelines for pre-
scribing opioids recommending the use of non-opioid anal-
gesics as the first-line therapy for chronic pain in the absence
of cancer, palliative or terminal care,? this study found that
almost half of the individuals with CBP were prescribed opi-
oids as the first-line therapy, a finding which is also consistent
with a previous study.” A higher proportion of males were
utilizing opioids compared to females. These results were in
contrast to studies conducted by Bawor et al** and Manubay
et al.» It is believed that females experience greater clinical
pain, suffer from greater psychiatric and physical comorbidi-
ties and are more sensitive to pain compared to males.?*?’
In line with expectations, individuals in the age group of 65
years and older had a greater utilization of opioids compared
to younger adults (20-39 years). This finding is consistent
with other studies?®? as chronic pain is common among
older age groups. The greater use of opioids in elderly can
be justified as opioids can help older adults treat debilitating
pain that might otherwise leave them immobilized.* It is also
noteworthy that the white population had a higher utilization
of opioids compared to other races. These findings were con-
sistent with a study conducted by Chen et al.3! Higher opioid
utilization in whites could be associated with the prevalence
of mental health conditions such as depression, anxiety, Post
traumatic stress disorder or substance abuse.*? In addition,
patient, provider- or system-level factors could also have
contributed to such overwhelming disparity.

Although the ultimate goal of using pain medications
for the treatment of CBP is to ease the burden of pain and

Opioids and NSAIDs

$2,652.39
$1,984.86
$3,083.17
$1,883.07
$1,607.06
$2,168.62

Office-based cost ER cost

Health care cost (USD)

Figure 2 Comparison of mean adjusted cost between the three pharmacological treatment groups: opioids only, NSAIDs only and combination of opioids and NSAIDs

adjusted for all covariates.
Abbreviation: ER, emergency room.
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hopefully improve quality of life, studies have demonstrated
a negative association between opioid use and quality of
life.¥*3¢ A Danish epidemiological study by Eriksen et al*
evaluated the effects of the long-term (>6 months) use of
opioids in a sample of 16,684 individuals with chronic
noncancer pain. They concluded that opioids had a negative
influence on all of the items in the 36-Item Short Form Health
Survey (SF-36) which used to score HRQoL. In our study,
too, the use of opioids was associated with lower quality of
life as evidenced by lesser scores in the opioid-only group
compared to the NSAID-only group in both physical and
mental components of the SF-12v2.

Although the use of opioids to manage pain continues in
CBP individuals, their use eventually may have substantial
consequences. There is evidence that opioids are associated
with a range of side effects and potentially serious adverse
events which could lead to greater utilization of health care
resources.”’ In addition, prior studies have also demonstrated a
significant association between the use of opioids and increase
in the length of stay and 30-day readmission rates along with
increase in cost of care.'>®3 Indeed, our findings were in
accord to the literature, as the use of opioids was associated
with greater use of inpatient visits, outpatient visits, office-
based visits and ER visits. Furthermore, individuals utilizing
opioids also incurred greater cost of care in terms of inpatient
visits, outpatient visits, ER visits and office-based visits.

The current study made unique contributions to the
nascent literature on the treatment patterns among individu-
als with CBP. Findings from this study have clinical practice
and policy implications. Our findings could encourage the
health care providers to prescribe NSAIDs instead of opioids
for CBP conditions as the utilization of opioids may increase
the chances of chronic opioid use, lead to addiction and
cause permanent disability along with increase in the health
care utilization and cost of care. Moreover, this study sug-
gests the need of preference-based treatments which could
bring new perspectives to this field — a paradigm shift from
disease-specific care to a more patient-centered care for CBP
individuals.

Study limitations

Like any retrospective cross-sectional study, our research
has several limitations. First, causal inferences may not be
drawn. Second, individuals with CBP were identified using
three-digit ICD-9 codes from MEPS which may have led
to an underestimation of cases. Third, data on the use of
medications were collected by interviewers, which may be
prone to coding error and limit data accuracy. Fourth, MEPS

does not include institutionalized individuals, which limits
the generalizability of our study in this population. Fifth,
we did not include out-of-pocket payments made for health
insurance premiums in the calculation of health expenditures.
Our analysis did not account for the health care provider
characteristics as well as patient/provider preference for the
treatment of CBP. Finally, in spite of accounting for costs
associated with NSAIDs/opioids use, it is difficult to capture
the expenditure associated with other potential costs for
managing patient care in CBP.

Conclusion

Our study findings indicated that almost half of the individu-
als suffering from CBP were utilizing only opioids which
is concerning. In addition, the study suggests that although
both the opioids and NSAIDs are recommended for chronic
pain, the use of opioids was associated with greater health
care utilization and cost in terms of inpatient visits, outpatient
visits, office-based visits and ER visits. Future research is
needed to compare the long-term risks and benefits associ-
ated with pain medications in those with CBP, which could
inform the current prescription guidelines.
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Supplementary materials

MEPS-HC 2010-2015
N=111,668

Patients with CBP (ICD-9-CM codes)

N=15,638

Patients with CBP (ICD-9-CM codes)

N=5,584

Patients with CBP (ICD-9-CM codes)

N=5,456

Final study sample

N=5,203

Figure S| Flowchart detailing data extraction and sample selection.
Abbreviations: CBP, chronic back pain; ICD-9-CM, ICD, Ninth Revision, Clinical Modification; MCS, mental component summary; MEPS-HC, Medical Expenditure Panel
Survey Household Component; PCS, physical component summary.

Table S| Baseline characteristics of individuals with CBP (MEPS 2011-2015)

Medical conditions file —
patients who were not
diagnosed with CBP
were excluded

Prescription medicines file —
patients not utilizing Opioids
or NSAIDs were excluded.
All duplicate entries were
excluded.

Individuals < 18 years
excluded

Individuals with missing
values of PCS or MCS scores
excluded

Characteristics CBP

Unweighted (N=5,203) Weighted (N=11,249,113)

N (% within group) P-value N (% within group) | P-value
Year
2011 795 (15.3) <0.0001° 1,758,446 (15.6) <0.0001°
2012 956 (18.4) 1,968,553 (17.5)
2013 952 (18.3) 2,120,001 (18.9)
2014 1,046 (20.1) 2,175,406 (19.3)
2015 1,454 (27.9) 3,226,707 (28.7)
Sex
Male 2,040 (39.2) <0.0001* 4,787,440 (42.6) <0.0001*
Female 3,163 (60.8) 6,461,672 (57.4)
Age
18-39 years 1,379 (26.5) <0.0001° 2,716,928 (24.1) <0.001*
4064 years 2,678 (51.5) 5,722,438 (50.9)
265 1,146 (22.0) 2,809,747 (25.0)
Race
White 3,707 (71.3) <0.0001* 9,317,125 (82.8) <0.0001*
African American 1,088 (20.9) 1,257,541 (11.2)
Others 408 (7.8) 674,447 (6.0)

(Continued)
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Table S| (Continued)

Characteristics

CBP

Unweighted (N=5,203)

Weighted (N=11,249,113)

N (% within group) P-value N (% within group) P-value
Marital status
Married 2,534 (48.7) <0.0001* 6,186,508 (55.0) <0.0001*
Previously married 1,579 (30.3) 3,105,396 (27.6)
Never married 1,090 (21.0) 1,957,209 (17.4)
Region
Northeast 815 (15.7) <0.0001* 1,798,103 (16.0) <0.0012
Midwest 1,167 (22.4) 2,761,900 (24.5)
South 1,886 (36.2) 4,036,862 (35.9)
West 1,335 (25.7) 2,652,248 (23.6)
Poverty status
Poor 2,470 (47.5) <0.0001° 4,080,374 (36.3) <0.0001*
Middle income 1,388 (26.7) 3,094,877 (27.5)
High income 1,345 (25.8) 4,073,862 (36.2)
Education level
0-12 years 1,066 (20.5) <0.0001* 1,578,162 (14.0) <0.0001?
>12 years 4,137 (79.5) 9,670,950 (86.0)
Health insurance status
Public 2,854 (54.9) <0.0001* 7,258,554 (64.5) <0.0001*
Private 1,854 (35.6) 3,190,728 (28.4)
Uninsured 495 (9.5) 799,830 (7.1)
Comorbidities (CCI)®
0 2,893 (55.6) <0.0001* 6,201,959 (55.1) <0.0001*
1-2 1,566 (30.1) 3,396,897 (30.2)
34 577 (11.1) 1,256,245 (11.2)
>4 167 (3.2) 394,012 (3.5)

Notes: “Significant at P<0.05. *Comorbidities were estimated using the CCl.

Abbreviations: CBP, chronic back pain; CCl, Charlson Comorbidity Index; MEPS, Medical Expenditure Panel Survey.

Table S2 Differences in health care utilization individuals utilizing opioids only, NSAIDs only and a combination of NSAIDs and opioids

Health care utilization Opioids only NSAIDs only Opioids and NSAIDs P-value
(combination)

Mean no. of visits Mean no. of visits Mean no. of visits

per individual per individual per individual
No. of inpatient visits 0.29 0.09 0.28 <0.0001*
No. of outpatient visits 1.39 0.80 1.43 <0.0001*
No. of office-based visits 14.46 10.18 14.98 <0.0001*
No. of ER visits 0.60 0.38 0.86 <0.0001*

Note: *Significant at P<0.05.

Abbreviation: ER, emergency room.

Table S3 Generalized linear models: incremental effects of total health care expenditures among US adults diagnosed with CBP

accounting for relevant covariates (adjusted to 2017 dollars)

Characteristics Incremental cost 95% CI P-value

Year

2011 0 (reference)

2012 -1,555 -3,494 383 0.11

2013 1,176 -3,119 766 0.23

2014 973 -3,306 508 0.15

2015 914 —2,003 1,579 0.82

(Continued)
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Table S3 (Continued)

Characteristics Incremental cost 95% CI P-value
Group

Opioids only 0 (reference)

NSAIDs only -5,362 6,711 —4,013 <0.0001°
Opioids and NSAIDs -210 —1,642 1,220 0.77
Sex

Male 0 (reference)

Female 1,304 124 2,484 0.032
Age

1839 years 0 (reference)

40-64 years 1,228 -239 2,696 0.10

265 2,192 320 4,064 0.02°
Race

White 0 (reference)

African American -1,576 -3,043 -109 0.032
Others —2,967 -5,091 —843 0.01°
Marital status

Married 0 (reference)

Previously married 861 —-540 2,263 0.23
Never married 1,245 -1,597 1,622 0.10
Region

Northeast 0 (reference)

Midwest —-1,034 —2,895 827 0.28
South —905 —2,632 820 0.30
West —970 —2,788 847 0.29
Poverty status

Poor 0 (reference)

Middle income 414 -1,090 1,918 0.59
High income 1,831 162 3,500 0.03°
Education

0-12 years 0 (reference)

>12 years 1,145 -339 2,630 0.13
Health insurance

Public 0 (reference)

Private —2,850 —4,325 -1,374 0.00°
Uninsured —4,449 —6,551 —2,347 <0.0001°
Comorbidity (CCI)®

0 0 (reference)

-2 3,835 2,514 5,157 <0.0001*
34 7,097 5161 9,033 <0.0001°
>4 16,753 13,473 20,033 <0.0001=

Notes: Significant at P<0.05. ®"Comorbidities were estimated using the CCl.
Abbreviations: CBP, chronic back pain; CCl, Charlson Comorbidity Index.
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