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Objective: Disparities in the assessment and treatment of chronic pain among racial/ethnic may lead to self-
treatment for undertreated pain. This study examines whether pain intensity among US racial/ethnic groups’
influences rates of psychotherapeutic prescription drug misuse.

Methods: Data included civilian, non-institutionalized adults (age 18-99 years) residing in the United States (n =
34,653) from Waves 1 and 2 of the National Epidemiological Survey on Alcoholism and Related Conditions
(NESARC; 2004-2005). The primary outcome variable was prescription drug misuse/PDM (i.e., use without a
prescription or other than as prescribed) including tranquilizers, sedatives, stimulants, or opioids. Predictor
variables included self-reported race/ethnicity (American Indian, Black, Hispanic, or White) and pain intensity.
Data were analyzed in 2019.

Results: Overall, White and Hispanic participants’ pain intensity had a significantly curvilinear relationship with
frequency of prescription medication (p < 0.01). PDM rose with pain intensity until pain levels reached “severe,”
then PDM rates fell, not significantly differing from the “no pain” levels (3*(1) = 0.65, p = 0.42). PDM rates for
Black participants remained lowest of all other racial/ethnic groups and plateaued with increasing pain intensity.
Conclusions: Our results indicate that undertreated chronic pain may drive rates of PDM among varying racial/
ethnic groups. Providing equitable assessment and treatment of pain intensity remains critical. Additional
research is needed to examine provider decision-making and unconscious bias, as well as patient health beliefs
surrounding perceived need for prescription pain medications.

1. Introduction currently report at least one lifetime incident of misusing prescription

medication (Peteet, 2019). The nonmedical, nonprescribed use or abuse

High frequency of prescription medication misuse creates an
increased burden on healthcare, criminal justice and employment sys-
tems in the United States (US). Overdoses further stress the present
public health system and remain a leading cause of death (Centers for
Disease Control and Prevention, 2017, 2018). For instance, more than
47,000 people died from opioid overdoses in 2017, with prescription
opioids accounting for more than 35% of those deaths (Scholl, Seth,
Kariisa, Wilson, & Baldwin, 2018). In addition, one in five Americans
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of prescription medications is often described as prescription drug misuse
(PDM) (Substance Abuse and Mental Health Services Administration,
2002). The most commonly misused prescription medications include
psychotherapeutics (i.e., opioids, sedatives, tranquilizers, and stimu-
lants), especially those used to treat pain (Gauntlett-Gilbert, Gavriloff, &
Brook, 2016; Manchikanti, Fellows, & Ailinani, 2010). Contrary to
common presumptions, patients may misuse psychotherapeutics for
reasons other than to obtain a high. A significant proportion of patients
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who misuse prescription medication also report chronic non-cancer pain
(CNCP) (Edlund et al., 2010; Wachholtz, Ziedonis, Gonzalez, Wachholtz,
& Ziedonis, 2011) and reportedly resort to PDM for pain relief (Levi--
Minzi, Surratt, Kurtz, & Buttram, 2013; Manchikanti et al., 2010; Merlo,
Singhakant, Cummings, & Cottler, 2013). Thus, PDM rates may directly
correlate to rates of undertreated CNCP (Edlund et al., 2010; Levi-Minzi
et al., 2013; Manchikanti et al., 2010; Merlo et al., 2013; Wachholtz
etal., 2011) suggesting that both patient and provider factors contribute
to the PDM phenomenon. In order to prevent PDM, factors related to the
provider and patient should be considered in pain care (Johnson-Jen-
nings, Walters, & Little, 2017). Current clinical pain assessment guide-
lines encourage providers to suspect and screen for potential PDM
among patients (American Society of Anesthesiologists Task Force on
Chronic Pain Management, 2010; Kemp, Clark, Sherman, & Dahl-Smith,
2013). Yet, concern about PDM may interfere with effective CNCP
treatment and introduce related inequities.

1.1. Inequities in prescription drug misuse

Healthcare disparities have been found for CNCP and may influence
existing PDM rates. The Institute of Medicine (IoM) Unequal Treatment
committee defines healthcare disparities as “racial or ethnic differences in
the quality of healthcare that are not due to access-related factors or
clinical needs, preferences, and appropriateness of intervention”
(Smedley, Stith, & Nelson, 2003). Racial disparities have been found in
pain medication prescriptions for racial/ethnic minority patients as
compared to Whites (Chibnall and Tait, 1989; Cintron & Morrison,
2006; Ezenwa, Ameringer, Ward, & Serlin, 2006; Green et al., 2003;
Phinney & Ong, 2007; Tait & Chibnall, 2014). These disparities likely
relate to the subjective components of pain, which can defy objective
medical assessment and are prone to provider and patient social and
psychological factors (Bates & Rankin-Hill, 1994). Therefore, provider
unconscious stereotypes/biases likely contribute to racial/ethnic dis-
parities in the assessment and treatment of chronic pain and should be
considered (Tait & Chibnall, 2014). Because race is defined as a histor-
ical, sociopolitical construct between groups that is often identified via
physical appearance and ethnicity, race can serve as a proxy for an in-
dividual’s cultural, national, and political affiliations (Ezenwa et al.,
2006; Phinney & Ong, 2007). Further, racial/ethnic disparities exist
regarding access to effective pain treatment, with significant disparities
in treating severe levels of pain (Cintron & Morrison, 2006). Hence,
undertreated racial/ethnic minority patients in severe pain may be more
likely to resort to PDM, as compared to Whites. However, research has
yet to determine if those with CNCP vary in their PDM based on pain
intensity, individual risk factors and racial/ethnic group status.

Racial/ethnic group status has further been found to correlate with
increased individual risk factors for pain (Ezenwa et al., 2006). There-
fore, Andersen’s Health Behavior Model (Andersen, Harada, Chiu, &
Makinodan, 1995) serves as the theoretical foundation for our study as it
provides a framework to consider predisposing individual factors (e.g.,
age, sex, education, occupation, ethnicity), enabling (e.g., income,
health insurance status, reliable source of timely healthcare, trans-
portation, etc.) and need-based factors for healthcare (e.g., person’s
perceived need for pain treatment as well as professional assessment of a
person’s need for pain treatment) affecting the use of health services.
The purpose of this study is to examine if PDM rates vary by racia-
1/ethnic group as opposed to other predisposing or enabling factors and
whether reported pain intensity could influence PDM rates.

2. Methods

This study was conducted using data from the National Epidemio-
logic Survey on Alcohol and Related Conditions (NESARC) in order to
measure alcohol, tobacco, medicine, and illicit drug use, and allow
epidemiological measurement of associations with respondent family
histories, socio-economic and demographic characteristics, and physical

SSM - Population Health 11 (2020) 100563

wellbeing and mental health. Waves 1 and 2 of the program surveyed
respondents twice, in 2001-2002 and 2004-2005, so that changes in
substance usage and the associated factors could be observed over time.
The US Department of Health and Human Services (DHHS) and the
National Institute on Alcohol Abuse and Alcoholism (NIAAA) sponsored
the collection of this data (Hasin & Grant, 2015).

2.1. Participants

Participants included civilian, non-institutionalized adults (age
18-98 years) residing in the US (n = 34,500) from NESARC Wave 2
(2004-2005, following the Wave 1 interviews in 2001-2002). The
sampling design oversampled younger adults and Blacks and Hispanics.
These data were collected using a face-to-face, computer-assisted
interviewing technique, with observations shortened and appropriate
estimates weighted for the US adult non-institutionalized civilian pop-
ulation.!* Data were analyzed in 2019. The five subsample-groups
analyzed are self-reported mutually exclusive groups: White (n =
20,000), American Indian/Alaska Natives (AI/AN, n = 700), Black (n =
6400), Asian/Pacific Islanders (A/PI, n = 1000), and Hispanics (n =
6400). All people who reported Hispanic were counted as such,
regardless of their race; all other groups are non-Hispanic.

2.2. Main outcome

Two outcomes were measured. First, psychotherapeutic PDM
defined by NESARC as using most commonly misused pain related
prescription drug (i.e., tranquilizers, sedatives, stimulants and opi-
oids)z"‘ since last interview (PDMSLI) without a prescription, in greater
amounts, more often, or longer than prescribed, or for reasons other than a
doctor said you should use them. Opioids alone did not have enough sta-
tistical power for individual analysis, and statistical differences when
combined with tranquilizers, sedatives, and stimulants were minor, so
they were combined. Second, PDM frequency (PDMF) was coded as five
categories in decreasing order: (4) daily (or nearly-daily) use; (3) weekly
use (1-4 times a week); (2) monthly use (1-3 times a month); (1) infrequent
use (1-11 times a year); and (0) non-use. The variable was coded at the
highest individual response for any of the eight items.'

2.3. Primary predictors: Individual need factor

White operated as the reference group in order to estimate racial/
ethnic pain care disparities (Anderson, Green, & Payne, 2009; Green
et al., 2003; Jimenez, Garroutte, Kundu, Morales, & Buchwald, 2011).
Pain level intensity was measured by the question: during the past 4 weeks,
how often did pain interfere with normal work including both work outside
the home and housework? Please answer on a five-point scale (1 = not at all;
5 = extremely) to constitute an individual need factor (i.e., a person’s
perceived need for health services). In Andersen’s health behavior
model (Andersen & Davidson, 2001) individual predisposing factors
include race/ethnicity, age, sex, and education. Enabling factors included
family income and health insurance coverage. We retained the values
assigned and allocated by NIAAA to replace missing values (see NESARC
Source and Accuracy Statements) (Grant & Kaplan, 2005; Grant, Moore,
Shepard, & Kaplan, 2003). The descriptive characteristics for all five
racial/ethnic groups are reported in Table 1.

2.4. Data analysis

Two outcomes, binary PDMSLI and the PDMF, were estimated
separately. PDM in the Wave 2 NESARC survey (measured over the
period since the previous interview) was examined using three multi-
variate logistic and ordered logistic regression models. Table 2 reports
adjusted odds ratios (AOR) for each regressor in the model and reports
likelihoods of PDMSLI or PDMF as percentages by reported pain level
and racial/ethnic group. Model 1 (Table 2) estimates how the likelihood
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Table 1

Descriptive characteristics, among respondents to Wave 2 of the National
Epidemiology Study on Alcohol and Related Conditions (NESARC), by racial/
ethnic group.

White Black America Asian/ Hispanic
Indian/ Pacific
Alaskan Islander
Native

Observations 20000 6400 700 1000 6400
)

Means/ Mean (s. Mean (s. Mean (s. Mean (s. Mean (s.
Proportions” e.) e.) e.) e.) e.)

Prescription Drug Misuse (PDM)

PDM Since Last 5.35 3.35 4.41 2.99 4.04
Interview (0.09) (0.13) (0.66) (0.18) (0.06)
(PDMSLI

PDM Frequency 1.80 1.87 N/A N/A 1.81
level among (0.05) (0.11) (0.09)
users (PDMF |
PSMSLI = 1)°

Reported Pain
Pain level 1 63.2 60.7 52.5 67.9 69.0
“None” (0.18) (0.349) (1.35) (0.40) (0.29)
Pain level 2 19.5 19.8 23.8 19.6 16.8
“Low” (0.18) (0.28) (1.01) (0.37) (0.19)
Pain level 3 8.2 7.9 8.6 (0.90) 6.6 (0.39) 7.0
“Mid” (0.11) (0.16) (0.14)
Pain level 4 6.2 7.9 8.2 (1.01) 4.2(0.15) 5.0
“High” (0.10) (0.16) (0.11)
Pain level 5 2.9 3.8 6.9 (1.07) 1.7(0.41) 22
“Extreme” (0.08) (0.11) (0.13)

Structural Risk Factors
Family $63,000 $40,500 $46,000 $70,000 $44,500
Income” (229) (269) (1150) (627) (226)
No health 14.1 21.4 23.4 22.1 36.1
insurance (0.17) (0.31) (1.10) (0.36) (0.42)
Medicare 20.3 16.4 17.5 11.4 9.6

0.14) (0.24) (1.38) (0.50) (0.20)
Medicaid 3.9 12.2 9.1 (0.86) 5.5(0.20) 9.9

(0.10) (0.27) 0.14)
Military/VA 3.6 4.6 6.1 (0.73) 1.7(0.29) 1.9
insurance (0.13) (0.21) (0.08)
Private 75.5 57.3 58.4 67.6 49.4
insurance (0.20) (0.37) (1.52) (0.41) (0.38)

Individual Risk Factors

Female 51.9 56.6 54.3 50.9 49.1
(0.21) (0.34) (1.30) (0.39) (0.35)
Male 48.1 43.4 45.7 49.1 50.9
(0.21) (0.34) (1.30) (0.39) (0.35)
Age 18-25 13.0 17.8 11.9 18.5 22.2
(0.19) (0.42) (0.90) (0.48) (0.25)
Age 26-35 16.4 20.4 17.6 24.2 28.0
(0.13) (0.30) (0.82) (0.42) (0.26)
Age 36-50 30.9 32.8 34.9 29.8 29.8
(0.24) (0.30) (1.349) (0.39) (0.27)
Age 51-64 20.8 17.5 22.2 17.8 12.6
(0.18) (0.18) (1.17) (0.34) (0.19)
Age 65 and 18.9 11.5 13.3 9.7(0.45) 7.5
over (0.13) (0.19) (1.02) (0.12)
High school 10.1 17.5 19.2 12.0 34.7
dropout (0.16) (0.28) (1.43) (0.51) (0.35)
HS diploma/ 60.3 64.3 63.2 39.9 51.5
GED (0.21) (0.39) (1.51) (0.43) (0.33)
College 29.6 18.1 17.6 48.1 13.8
education (0.19) (0.24) (1.30) (0.70) (0.14)

Notes: N = 34,500. Sample counts are rounded according to the U.S. Census
Bureau Disclosure Review Board Disclosure Avoidance Guidelines. All variables
and groups (sex, age, education, health insurance, pain level) of variables
showed significant differences in means and proportions between ethnicity/
races using Rao-Scott adjusted chi-squared tests of equality at p < 0.001. Income
disparities were tested with the F-test for joint significance in a regression of
family income on four race/ethnicity indicators. The analyses corrected for
observation weighting and survey design effects. “N/A” means that the estimate
would be based on fewer than 15 observations, and cannot be disclosed.

¢ The variable is a (0/1) indicator where true represents endorsement of two
items on the list of traumatic childhood experiences recorded in the NESARC
survey instrument.
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# The indicator variables used in our analysis are coded as “1” for true and “0”
for false. For ease of reading, these are presented as proportions (0-100 percent)
of trues rather than means (between 0.0 and 1.0). The standard errors reported
are for the mean or proportion.

b The regression analyses used In(family income) to adjust for the skewed
distribution of incomes. In cases where family income was zero or negative, we
set In(family income) to 0.

4 This is the mean PDM frequency level among people with PDMSLI = 1. The
level is 1 for occassional users, 2 for monthly users, 3 for weekly users, and 4 for
daily users.— The results in this table have been cleared by the Census Bureau’s
Disclosure Review Board release authorization number CBDRB-FY19-124.

of PDMSLI changes with respect to pain levels (with pain level 1 “not at
all” or “none” as reference) and racial/ethnic groups (with White as
reference) while also estimating the effects of the predisposing, and
enabling variables described above.

For the subsample groups with enough observations to make valid
estimates possible (White, Black, and Hispanic), Model 2 (Table 2) also
estimates differential slope terms for each increase in reported pain level
for Black and Hispanics relative to Whites in addition to the estimates for
the univariate differences within each of those two variables across the
sample. The control variables are the same as in Models 1 and 3. The
total effects of the two, univariate differences and their joint differential
slope were analyzed. This included combining the effects of the four
reported pain level estimates [relative to “none”], the Black and His-
panic [constant] difference estimates, and the two estimated sets of in-
teractions between [Black*Reported pain level] and
[Hispanic*Reported pain level]) to examine the marginal effects. The
addition of the differential slopes allows the White, Black, and Hispanic
groups to have fully independent curvilinear relationships between re-
ported pain and PDMSLI rates (Fig. 1).

Model 3 (Table 2) is similar in that it uses the same group of re-
gressors, but estimates a multivariate ordered logistic regression upon
the five ascending levels of PDMF. The univariate differences estimated
in the model do not measure how reported pain level differences in PDM
may differ between racial/ethnic groups. The ordered logistic model,
however, also does not estimate separate parameters for each level of the
dependent (PDMF) variables, but instead estimates four cut points of the
fitted respondent coefficient so the respondent can be assigned to one of
the five predicted PDMF categories.

Subsample group sizes were regrettably too small to permit accurate
estimation of differential slopes of PDMSLI for AI/ANs or A/PIs, or
PDMF for any subpopulation. The AORs in Model 1 and expected per-
centage rates were calculated as the best estimates of differences in
PDMSLI for AI/ANs and A/PIs, and the AOR estimates (Table 2) and
expected frequencies were calculated as the best estimates of PDMF
differences. Estimation was performed using Stata (version 15.1), and
the results were verified through statistical review at the U.S. Census
Bureau.

3. Results
3.1. Descriptive characteristics: Individual predisposing factors

The descriptive statistics for each of the subsample groups (Table 1)
were evaluated as differing for all reported characteristics using Rao-
Scott chi-squared tests of independence at the a = 0.001 level. Of
those differences among the risk factors, we wish to note a higher pro-
portion of Black respondents were female (t = 5.8; p < 0.001); Hispanics
had the largest proportions of age 18-25 (t = 10.1; p < 0.001) and age
26-35 (t = 12.0; p < 0.001) persons, and also the highest proportion of
high school dropouts (t = 9.3; p < 0.001); A/PIs (t = 11.5; p < 0.001),
followed by Whites (t = 24.6 among non-A/PIs; p < 0.001), had the
highest proportion of college education.
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Table 2
Multivariate logistic regression results from NESARC estimating psychothera-
peutic misuse (0/1) since the last year’s interview, (N = 34,500) and estimating
frequency of psychotherapeutic misuse since the last year’s interview, (N =
34,500).

Individual Risk

Model 1: Adjusted Model 2: Adjusted Model 3:

Factors 0Odds Ratios (AOR) Odds Ratios (AOR)  Prescription
for Prescription Drug ~ for PDMSLI with Drug Misuse
Misuse Since Last Control for Frequency
Interview (PDMSLI), structural risk (PDMF)
(95% Conf. Interval) factors(95% Conf.
Interval)
Reported Pain and Race/Ethnicity
Pain level 2 1.98*** (1.82, 2.16) 1.91%** (1.73, 2.03*** (1.81,
(“little bit™) 2.10) 2.27)
Pain level 3 2.04*** (1.88, 2.23) 1.86%** (1.68, 2.74*** (2.40,
(“moderate™) 2.05) 3.12)
Pain level 4 2.75%%* (2.40, 3.15) 2.68*** (2.29, 3.59%** (2,96,
(“quite a bit/ 3.14) 4.36)
severe”)
Pain level 5 1.39 ** (1.14, 1.70) 1.11 (0.86, 1.43) 1.54*** (1.20,
(“extreme”) 1.98)
Black 0.48*** (0.43, 0.53) 0.37*** (0.33, 0.45*** (0.39,
0.42) 0.51)
Al 0.64 ** (0.46, 0.89) 0.65 ** (0.47, 0.48 ** (0.31,
0.90) 0.75)
A/PI 0.50%** (0.44, 0.57) 0.50%** (0.44, 0.44*** (0.36,
0.57) 0.52)
Hispanic 0.58*** (0.55, 0.61) 0.52%** (0.48, 0.53*** (0.49,
0.55) 0.57)

Interactions of Reported Pain and Race/Ethnicity
Black and Pain 1.58%** (1.35,

level 2 1.84)

Black and Pain 2.09%** (1.62,
level 3 2.69)

Black and Pain 0.81 (0.52, 1.25)
level 4

Black and Pain 3.78%** (2.55,
level 5 5.59)

Hispanic and
Pain level 2
Hispanic and

1.04 (0.91, 1.18)

1.45%** (1.22,

Pain level 3 1.74)
Hispanic and 1.69%** (1.42,
Pain level 4 2.02)
Hispanic and 2.32%%* (1.64,
Pain level 5 3.27)
Individual Controls
Female 0.75*** (0.70, 0.80) 0.75%** (0.70, 0.66*** (0.60,
0.79) 0.73)
Age 18-25 4.40%** (3.93, 4.92) 4.41%** (3.95, 5.15%** (4.43,
4.92) 5.99)
Age 26-35 2.53*** (2.31, 2.79) 2.53%** (2.31, 3.29*%** (2.89,
2.78) 3.75)
Age 36-50 1.97*** (1.76, 2.20) 1.96%** (1.76, 2.41*** (2.08,
2.19) 2.79)
Age 65-99 0.71 ** (0.57, 0.88) 0.72 ** (0.58, 0.64*** (0.52,
0.89) 0.79)
No diploma 0.87 * (0.77, 0.97) 0.86 ** (0.77, 0.93 (0.76, 1.13)
0.97)
College degree 0.95 (0.89, 1.01) 0.94 (0.88, 1.00) 0.80*** (0.73,
0.87)
Income 0.82*** (0.79, 0.85) 0.82*** (0.80, 0.83*** (0.80,
0.85) 0.86)
Structural/Insurance Controls
Medicare 0.82 * (0.70, 0.97) 0.82 * (0.69, 0.96) 0.80 * (0.66,
0.98)
Medicaid 1.02 (0.87,1.19) 1.02 (0.87,1.19) 0.93 (0.76, 1.15)
Military/VA 1.29 ** (1.08, 1.54) 1.28 ** (1.07, 0.81 (0.61, 1.07)
insurance 1.53)
Private 0.90 ** (0.83, 0.97) 0.90 ** (0.83, 0.79*** (0.70,
insurance 0.97) 0.90)

Notes: Multivariate logistic regressions control for age group (ages 18-25,
26-35, 36-50, 51-64, 65+), sex (0 = Male /1 = Female), race (0/1 indicators for
White, Black, Asian/Pacific Islander, American Indian/Alaskan Native [AI/AN],
and Hispanic), educational attainment (indicators for no diploma, high school
diploma with no college degree, college graduate), childhood trauma (0 = No /1
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= Yes), and insurance coverage (indicators for Private insurance, Medicare,
Medicaid, Military/VA, none reported). The regressions also control for (logged)
family income, entering zero or negative income families as having a logged
value of 0.

Sample sizes only allowed interaction calculations for Blacks and Hispanics and
their pain levels.

Regressions use as a referent (baseline) risk a white male with pain level 1 (“no
pain”), aged 51-64, a high school diploma, no childhood trauma, and no re-
ported insurance coverage. Odds ratios hold all other variables constant relative
to the referent, changing the labeled variable by one unit.

Adjusted Odds Ratios are presented.

Notes: Both regression models had Wald F-tests with p < 0.001, and Model 2
likelihood ratio test against the nested Model 1 (8 d.f.) had p < 0.001.

The results in this table have been cleared by the Census Bureau’s Disclosure
Review Board release authorization number CBDRB-FY19-124.

*** _ significant at 0.001 level.

** - significant at 0.01 level.

* - significant at 0.05 level.

3.2. Individual enabling factors

Individual enabling factors included family income and type of
health insurance. Average family income ranged from $40,500 (s.e. =
$269) for Black to $70,000 (s.e. = $627) for A/PI respondents. Private
insurance was common among all racial/ethnic groups, but was most
frequent among Whites (75.5%; s.e. = 0.20%). The lack of any health
insurance was highest among Hispanics, and lowest among Whites. The
highest rates for public insurance included Medicare for Whites 20.3%;
s.e. = 0.14%, Medicaid for Black respondents 12.2%; s.e. = 0.27%, and
VA insurance for AI/ANs 6.1%; s.e. = 0.73%.

3.3. Individual need factor

Reported pain levels were used to constitute an individual need
factor (i.e., a person’s perceived need for health services). AI/ANs re-
ported the lowest level 1 pain (“none” or “no pain whatsoever”) at 52.5%
(s.e. = 1.35%). For the middle reported pain levels 2, 3, and 4, AI/ANs
reported the highest point estimates for PDMSLI rates and reported pain
level 5 “extreme”, at a substantially higher rate (6.9%,t = 2 0.79, p =
0.005) than the other groups.

3.4. PDMSLI: Controlling for Andersen’s predisposing factors

Table 2 reports the results of two multivariate logistic regression
models estimating the likelihood of PDMSLI as a function of race/
ethnicity. The AORs for each group are estimated while controlling for
the effects of Andersen (Andersen et al., 1995) predisposing individual
and enabling factors measured with information on sex, age, education,
income, and health insurance status (Models 1 and 2).

The relationship between reported pain and PDMSLI is complex and
bears additional scrutiny. In, Model 1, the AORs for pain levels for White
describe a curvilinear relationship as rate of misuse increased as re-
ported pain increased. This relationship peaks at the quite a bit level, and
misuse then drops at the level of extreme pain, which is significantly
lower than that for the a little bit group (x%(1) = 12.4, p = 0.0004). The
pattern for White respondents in Model 2 was similar, except that misuse
among patients experiencing extreme pain declined until misuse was not
significantly different from misuse among patients reporting no pain
whatsoever (xz(l) =0.65, p = 0.42). While A/PI and AI/AN low response
rates did not permit calculations of interactions, Hispanic respondents’
interaction terms showed that PDMSLI increased significantly at each of
the four increasing levels of reported pain (p < 0.001) until misuse
dropped significantly for the extreme pain group (Xz(l) = 267, 13.4,
52.6, 17.6).

For Black respondents, the pattern between PDMSLI and increasing
levels of reported pain varied from the other racial/ethnic groups
studied. Black respondents’ misuse rates do not significantly differ
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between moderate pain (level 3) and extreme pain (level 5) (x%(1) = 0.15,
p = 0.69). Fig. 1, reports the estimated AOR and 95% confidence in-
terval from Model 2 for each combination of pain level and race/
ethnicity.

3.5. PDMEF: Controlling for Andersen’s factors

Model 3 (Table 2) represents the multivariate ordinal logistic
regression estimating PDMF for each group by sex, age, education, in-
come and health insurance status. In general, the rates for PDMF fol-
lowed a curvilinear path. The sample sizes for PDMF by reported pain
level were not large enough to estimate separate curves for different
groups. Thus, the shape of the relationship described by the AORs for

pain levels 2 through 4, (relative to the reference level 1.0 for pain level
1) are the best available estimate for the entire sample. That curvilinear
shape is similar to that for PDM rates among Whites in Model 1, in that
Model 3 estimates higher PDMF as pain increases through the “quite a
bit/severe” level (“none” against “little bit” has Xz(l) =154, p < 0.001;
“little bit” against “moderate” has Xz(l) = 20.4, p < 0.001; “moderate”
against “quite a bit/severe” has x%(1) = 8.94, p = 0.004), and then drops
for those reporting “extreme” pain (“quite a bit/severe” against
“extreme” has Xz(l) = 37.9, p=<0.001). The difference with Model 1 is
that PDMF for those reporting “extreme” pain remains higher than for
those reporting “none” (xz(l) = 12.0, p=<0.001).

With two exceptions, the PDMF covariates follow the same pattern as
in Model 1 for PDMSLI. The first exception is that respondents with a
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college education have lower PDMF than those in the baseline high
school diploma group. Second, PDMF among those with military/VA
insurance is not significantly different than for the non-insured, despite
non-insured’s higher rate of PDMSLI (See Fig. 2.).

The four groups each have similar AORs for PDMF that are signifi-
cantly smaller than, and roughly one-half the AOR of the reference
group (Whites = 1.00). The only statistically significant differences in
AORs between groups (using o = 0.05) is for the Black and A/PI groups,
which both have lower AORs than the Hispanic group (Black compared
to Hispanic has y(1) = 7.34, p = 0.009. A/PI compared to Hispanic has
x%(1) = 4.28, p = 0.042).

4. Discussion

This is the first known study to examine the interactions between of
pain intensity and prescription drug misuse among American Indian/
Alaska Native, Black, White, Asian Pacific Islander and Hispanic pop-
ulations. All people who reported Hispanic are counted as such,
regardless of their race. We found that prescription drug misuse rates do
vary by racial/ethnic groups. Following the Institute of Medicine
guidelines for racial/ethnic disparities, we sought to examine if these
differences exist not as related to predisposing factors related to access
(Smedley et al., 2003). Overall, we found that pain intensity appears to
interact with prescription drug misuse/PDM rates in relationship to
predisposing and enabling factors from Andersen’s Behavioral Model of
Health Services Use (Andersen & Davidson, 2001).

Our descriptive findings are consistent with current research that
White and AI/AN, as well as other Indigenous populations, experience
the highest rates of misuse for all categories of prescription drugs (Blazer
& Wu, 2009; Edlund et al., 2010; Kelly et al., 2013; Substance Abuse and
Mental Health Services Administration, 2010). As previously supported
in the literature (Green, Ndao-Brumblay, West, & Washington, 2005;
McCabe et al., 2007), PDM rates were lower among Black and Asian/-
Pacific Islander respondents. We found that most racial groups experi-
enced a significant decline in PDM rates as pain reached severe levels.
This finding may indicate patient agency in the form of requesting
medication adjustment or use of other, complementary pain treatments.
Moreover, our findings directly contradict the stereotype that Black
patients are more likely to misuse prescription drugs as their pain levels
increase (Tait & Chibnall, 2014). In fact, Black respondents’ PDM did
not increase and plateaued at a low rate. Regardless, Black patients may
still be undertreated with pain medications due to providers’ uncon-
scious cultural biases and perceptions of misuse.

Though we sought to focus on racial/ethnic disparities while con-
trolling for predisposing factors (e.g., socioeconomic status, education
and healthcare coverage), we did find two predisposing factors that may
influence the frequency of PDM. Our study found that people who have a
college education might misuse prescriptions drugs less than those in the
high school diploma group. Our findings support other research that
individuals with a college degrees tend misuse prescription drugs at a
lower rate than those with less education (Martins et al., 2015). Thus,
education may be a protective factor that should be explored in future
research examining racial/ethnic disparities in pain research. Secondly,
those with military/VA insurance are not significantly different than the
non-insured in PDM (See Fig. 2). Thus, veterans who have previously
been found more likely to misuse prescriptions drugs for chronic pain
(Becker et al., 2009), may have other risk factors than healthcare access
that influence their PDM. More research is needed to determine how
education and veteran status affects racial/ethnic disparities.

4.1. Provider bias

Research shows that racial/ethnic groups other than whites often
receive less effective pain treatment, despite having equivalent reported
pain levels (Anderson et al., 2009; Bonham, 2001; Ezenwa et al., 2006;
Smedley et al., 2003). The IoM suggests that providers may undertreat
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certain racial/ethnic persons and prescribe fewer medications than they
do for whites (Smedley et al., 2003), which may explain pain care dis-
parities. Providers’ implicit racial stereotypes have been found to
contribute to these pain treatment disparities (Smedley et al., 2003),
perhaps due to providers’ inaccurate assumptions that certain races (i.e.,
Black and Indigenous persons) may misuse at higher rates (Blair,
Steiner, & Havranek, 2011; Tait & Chibnall, 2014; van Ryn & Saha,
2011). Thus, provider treatment decisions may begin with disbelief to-
wards patient pain reporting, especially for ambiguous chronic pain
among Black and Indigenous patients (Miner, Biros, Trainor, Hubbard,
& Beltram, 2006; Singhal, Tien, & Hsia, 2016). This disbelief may then
drive inadequate treatment, especially given that different cultures ex-
press severe pain differently (Bates & Rankin-Hill, 1994). The resulting
treatment disparities may explain why PDM rates decreased signifi-
cantly among Whites and Hispanics, once they reached severe pain
levels, while PDM rates among Blacks plateaued. More research is
needed to determine if this is so.

4.2. Limitations

Our study has several limitations. The NESARC data did not allow for
analysis of exact misuse patterns, such as those who misused prescrip-
tion medications from their healthcare providers and pain intensity
levels across time intervals. Tranquilizers, sedatives, stimulants and
opioids, the most commonly misused prescription medications, (Man-
chikanti et al., 2010) and interactions were combined as opioids and did
not have enough statistical power for individual analysis. However,
their statistical differences when combined were minor. Additionally,
the patient’s actual healthcare provider referrals, pain assessments and
treatment decisions remain unknown. Furthermore, this study focused
on racial/ethnic disparities that exist after controlling for predisposing
factors, including healthcare access or income, among commonly mis-
used pain related psychotherapeutics (Manchikanti et al., 2010).
Though analysis of individual classes of prescriptions were not possible
with our data, future research may wish to examine specific classes in
regards to racial/ethnic disparities. Nevertheless, the study has several
strengths including the large sample size, the diversity of the sample,
and the relationship of pain intensity levels to racial/ethnic PDM’
making it the first known study of its kind.

4.3. Future research

This study focused on racial/ethnic disparities and controlled for
other factors in Andersen’s model; future research could examine these
additional factors (e.g., health insurance) more thoroughly. Further
investigation is needed to explore the causes and barriers within the
patient-provider relationship that contribute to pain treatment dispar-
ities, including identifying health interventions to prevent discrepancies
and bias. Given that Indigenous groups have among the highest mor-
tality rates due to unintentional prescription drug overdose as well as,
the highest rates of chronic pain (Jimenez et al., 2011), research is
needed to identify the relationship between chronic pain management
and PDM risks for Indigenous populations; this was not possible in the
current study due to limited data. More research is needed to identify
relationships between providers’ actual treatment and patient reactions.
For instance, initial studies suggest a higher prevalence of genetic
polymorphism of CYP2D6 may exist for some groups, causing them to be
poor metabolizers of codeines, thus lowering its therapeutic effective-
ness (Green et al., 2005). Consequently, these individuals may experi-
ence less relief from prescribed medication, frustrate their providers,
and may self-manage through increasing their dosage.

5. Conclusion

This is the first known study to explore how chronic pain may relate
to prescription drug misuse in relationship to race/ethnicity. This study
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highlights the need for future research to examine patient health beliefs
surrounding perceived need for prescription pain medications and pro-
vider medical decision-making for patients from different racial/ethnic
groups and to lower health disparities.
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