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Abstract

Purpose—Little is known about gender differences in the treatment of pain after motor vehicle
collisions (MVCs) in the emergency department (ED). We aimed to describe gender differences in
pain experiences and treatment, specifically the use of opioids and benzodiazepines after ED
discharge, for MVC-related pain.

Methods—This was a secondary analysis of previously collected data from the CRASH studies.
We included patients who were seen and discharged from the Emergency Department (ED) after a
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MVC and who were enrolled in one of two multicenter longitudinal prospective cohort studies
(one Black/Non-Hispanic and one White/Non-Hispanic). First, we compared the experience of
pain as defined by self-reported moderate to severe axial pain, widespread pain, number of somatic
symptoms, pain catastrophizing, and peritraumatic distress between women and men using
bivariate analyses. We then determined if there were gender differences in the receipt of
prescription medications for post-MVC pain symptoms (opioids and benzodiazepines) using
mutlivariate logistic regression adjusting for demographics, pain, and collision characteristics.

Findings—In total, 1878 patients were included: 61.4% were women. More women reported
severe symptoms on the pain catastrophizing scale (36.8% vs. 31.0%, p=0.032) and peritraumatic
distress following the MVC (59.7% vs. 42.5%, p<0.001), and women reported more somatic
symptoms than men (median 3.9, IQR 3.7-4.0 vs. 3.3, IQR 3.1-3.5, p<0.001). Unadjusted, similar
proportions of women and men were given opioids (29.2% vs. 29.7%, p=0.84). After adjusting for
covariates, women and men remained equally likely to receive a prescription for opioids (RR 0.83,
95%CI 0.58-1.19). Women, however, were less likely than men to receive a benzodiazepine at
discharge (RR 0.53, 95%CI 0.32-0.88).

Implications—In a large, multicenter study of ED patients treated for MV C, there were gender
differences in the acute psychological response to MVC with women reporting more
psychological and somatic symptoms. Women and men were equally likely to receive opioid
prescriptions at discharge. Future research should investigate potential gender-specific
interventions to reduce both post-traumatic distress and the risk of developing negative long-term
outcomes like chronic pain.

Keywords
gender; pain; opioids; gender differences

INTRODUCTION

Injuries related to motor vehicle collisions (MVCs) account for over 4 million emergency
department (ED) visits every year.! Post-traumatic musculoskeletal pain resulting from

MV Cs has potential negative outcomes including persistent pain (pain that lasts beyond the
expected normal recovery time)? and even chronic widespread pain, a condition associated
with decreased physical independence as well as a lower quality of life.?

Based on literature supporting gender differences in a range of painful conditions such as
headache, chronic pain syndromes, and musculoskeletal pain,® gender differences in post-
traumatic pain may also exist.%: 7 Differences in pain between women and men across
conditions are extensive and include differences in the severity and intensity of reported
pain, pain sensitivity, prevalence of chronic pain, pain-associated distress and anxiety, and
pain-induced hyperalgesia. > 8- 8-10 |n addition, previous data have shown gender
differences in both the receipt of analgesic treatment in the emergency department and in the
response to treatment that is given (e.g., opioids). > 11-1314. 15 potentjal gender differences
in pain perception, experience, treatment, and outcomes after MV Cs could have important
implications on the development of chronic pain and related outcomes following a traumatic
event.
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Post-traumatic pain is often treated with opioids after ED discharge,16 and musculoskeletal
pain (including that resulting from trauma) treated in the ED or primary care setting is often
treated with opioids and/or benzodiazepines.1’: 18 Some data also suggest that there are
increased rates of benzodiazepine use among patients in the months following a MVC.19
Given the large number of opioids being prescribed in the U.S.20 and the high prevalence of
substance use disorders related to prescription opioid and benzodiazepines, 2 it is especially
important to understand whether there are gender differences in the treatment response,
outcomes of post-traumatic pain including persistent or chronic pain, or in effects of opioid
and/or benzodiazepine use among those treated for pain from MVCs. Though not specific to
post-traumatic pain, data do show that prescriptions for benzodiazepines, which have the
potential for abuse and long-term withdrawal, are approximately twice as common in
women than men across all clinical indications.?!

Before we can adequately explore gender differences in the long-term outcomes of post-
traumatic pain and the response of post-traumatic pain to opioids and other classes of
medications, we must first better characterize gender differences in acute post-traumatic pain
and its treatment.

We aimed to describe gender differences in pain and in the prescription of opioids and
benzodiazepines following a MV C. First, we described gender differences in pain
experiences among patients presenting to the ED with isolated musculoskeletal pain after a
MVC. Next, we compared crude rates of opioid and benzodiazepine prescriptions after
MVC between women and men. Finally, we evaluated whether patient gender was
associated with differential prescribing, specifically receipt of an opioid or benzodiazepine
at discharge, after adjusting for pain, demographics, and collision characteristics.

PATIENTS AND METHODS

Study Population/Setting

The CRASH project is a prospective, multicenter, observational cohort study funded by the
NIH to study predictors of acute and chronic musculoskeletal pain following minor MV Cs.
22 This is a secondary analysis of previously collected data from two cohorts of the CRASH
study, one of white/non-Hispanic patients (the European American (EA) cohort) and one of
Black/non-Hispanic patients (the African-American (AA) cohort), both previously enrolled
in one of two longitudinal prospective studies of patients seen and discharged from the ED
after a MV/C. Details of the original study methods have been previously published. 2 22 23
In brief, participants were screened and enrolled by trained research assistants. Screening
occurred during day and evening hours based on availability of research assistants and
occurred for approximately 12 to 16 hours each day at each site.22 23 Data were collected by
trained research assistants during the ED visit using patient interview; additional data were
collected from the medical record following the completion of the ED visit.

For the EA cohort, patients 18 to 65 years old presenting to one of 8 participating EDs
across 4 states (Florida, Massachusetts, Michigan, and New York) within 24 hours of a
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MV C from February 2009 to October 2011 were eligible for enrollment. For the AA cohort,
patients 18 to 65 years old presenting to one of 13 participating EDs across 7 states
(Alabama, Florida, Michigan, Pennsylvania, Washington, D.C., Massachusetts, New Jersey)
within 24 hours of a MVC from 2012 to 2016 were eligible for enroliment. In both cohorts,
patients were excluded if they were admitted to the hospital, had fractures with the exception
of phalanx fractures, had four or more lacerations requiring sutures or one laceration greater
than 20 centimeters long, or had intracranial or spinal injuries. If patients were not alert and
oriented, were pregnant, were inmates, or were not fluent in English, they were also
excluded. Finally, patients were excluded if they were currently taking at least 20 mg of
oxycodone or an equivalent dose of another opioid. The study was IRB approved at each site
and informed consent was obtained from all enrolled patients. The research was conducted
in accordance with the Code of Ethics of the World Medical Association (Declaration of
Helsinki).

The initial EA cohort study was powered to assess genetic predictors of acute and chronic
musculoskeletal pain following a MVC with a planned enroliment of 936 participants;22
enrollment for the subsequent AA cohort study was powered based on the EA cohort.23

Outcomes/Definitions

Our first outcome was pain experience by gender. Data on several measures of pain
experience were collected: pain intensity (numerical pain scores), presence of widespread
pain (axial pain p/us pain in an upper and lower segment p/us pain on the left- and right-
side), presence of moderate to severe axial pain (pain in the neck, back or shoulders rated as
4 or greater on a 10 point numerical rating scale), number of somatic symptoms (of 10
common post-traumatic symptoms, number of symptoms whose severity was rated equal to
or greater than 1 on a 10-point numerical rating scale), score on the pain catastrophizing
scale?4 25 (a 13- item scale that assesses fear, anxiety, and helplessness in response to pain),
peritraumatic distress (score of 23 or greater on the Peritraumatic Distress Inventory26: 27),
and attitude regarding likelihood of recovery (measured by an item on the Life Orientation
Test-Revised survey?® asking participants how sure they are that they will fully recover from
the accident). Survey instruments for pain catastrophizing,24 peritraumatic distress,2’ and
attitude regarding likelihood of recovery?® have each been previously validated.”
Widespread pain, moderate to severe axial pain, number of somatic symptoms, score on the
Pain Catastrophizing Scale, peritraumatic distress, and likelihood of recovery were measured
during the initial ED visit following the MVC.

Our next outcome measure, treatment of pain, was operationalized using data on
prescriptions for opioid or benzodiazepines medications given to the participant at time of
discharge from the ED. Medications categorized as opioid agonists included oxycodone,
hydrocodone, or combination medications including oxycodone or hydrocodone. These two
medications comprise > 95% of all opioid prescriptions in our database, and lesser
prescribed opioids were excluded from this analysis (e.g., tramadol, codeine,
hydromorphone). Medications categorized as benzodiazepines included diazepam,
lorazepam, alprazolam, and clonazepam.
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Statistical analyses

First, baseline descriptive data on demographics (age, race, marital status, body mass index
(BMI), smoking status, highest level of education completed, annual income, employment
status) and collision characteristics (extent of vehicle damage during MVC, driver vs.
passenger, speed of collision, and seat belt use) were reported by gender. Unless otherwise
specified, all analyses were conducted in the combined EA and AA cohorts.

Next, to compare pain experience by gender, we used bivariate analyses to compare each
measure of pain experience. Report of widespread pain, moderate to severe axial pain, pain
catastrophizing score, attitude toward likelihood of recovery, and peritraumatic distress were
compared between women and men using chi-square tests. Number of somatic symptoms
were compared by gender using students’ t-tests. In additional analyses, we stratified the
entire sample by cohort (EA and AA) and then reported outcomes by gender. Within each
race cohort, women and men were compared with regard to pain experiences (widespread
pain, moderate to severe axial pain, number of somatic symptoms, severe symptoms on the
pain catastrophizing scale, peritraumatic distress, and attitude towards likelihood of
recovery).

To analyze receipt of opioids or benzodiazepines at time of ED discharge, we first conducted
unadjusted analyses comparing the proportion of women versus men who received
prescriptions for: 1) opioids and 2) benzodiazepines at the time of discharge from the ED
using chi-square tests. These gender-based comparisons were compared in the overall
sample and then in the sample stratified by cohort (EA and AA).

To assess whether confounders affected the treatment of pain in women vs. men, we
performed multivariate logistic regression, using receipt of an opioid prescription as the
outcome and gender as the primary predictor variable. Based on scientific plausibility of
factors associated with opioid use for pain after MVC, the model was adjusted a priori for
age, race (Black/non-Hispanic or white/non-Hispanic), highest level of education completed
(less than high school, some college, completion of college or graduate school), income
(divided into $20,000 increments), employment status (unemployed, student, part-time, full-
time, disabled), body mass index (BMI), cigarette use (yes/no), baseline depression
(measured on Center for Epidemiologic Depression (CES-D) scale), partner status (married,
serious relationship and cohabitating, serious relationship and not cohabitating, no serious
relationship), extent of damage to vehicle (none/minor, moderate, severe), seatbelt use (yes/
no), speed of MVC, passenger vs. driver, moderate to severe axial pain, number of somatic
symptoms, and peritraumatic distress. Variables were operationalized as above; speed of
MV C was treated as a continuous variable. A similar multivariate logistic regression was
then performed with receipt of benzodiazepines as the outcome, adjusting for the same
factors. Race-by-gender interaction terms were tested in each model and kept based on
significance determined in likelihood ratio testing. For all logistic regression models,
adjusted odds ratios (OR) with 95% CI were reported. In all analyses, p-values < 0.05 were
considered statistically significant. All statistical analyses were performed using Stata
software v.14.0 (Stata Corporation, College Station, TX.)
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In total, 1878 patients were included; 61.4% (n=1153) were women, 49.5% (n=930) were
black, and overall median age was 32 (IQR 24-46). Table 1 describes demographic
characteristics and collision characteristics by gender. Women and men were similar in
terms of age and race yet differed with regard to factors including completed education,
income, partner status, and cigarette use. In terms of collision characteristics, more women
than men reported seatbelt use (91.8% vs. 84.0%), but women and men were similar with
respect to the extent of vehicle damage and whether they were the driver or passenger.

Table 2 shows pain experiences in women compared with men. Overall, women and men
were similar with respect to report of widespread pain, moderate to severe axial pain, and
attitudes regarding likelihood of recovery. In contrast, women reported more somatic
symptoms (3.9 vs. 3.3, p<0.001), and more women than men reported peritraumatic distress
(59.7% vs. 42.5%, p,0.001) and “severe” symptoms on the pain catastrophizing scale (55.2%
v. 27.5%, p=0.011).

Following stratification by race cohort (EA and AA) (Table 3), pain experience differed
between women and men in the EA cohort but not in the AA cohort. Compared to EA men,
EA women had more widespread pain, more moderate to severe axial pain, more somatic
symptoms, more severe pain on the pain catastrophizing scale, and more peritraumatic
distress. In the AA cohort, compared to men, women had more peritraumatic distress; all
other pain experiences were similar by gender.

With respect to treatment of pain at ED discharge, in unadjusted analyses, similar
proportions of women and men received a prescription for opioids (29.2% vs. 29.7%,
p=0.84) (Table 2). Similar numbers of women and men also received benzodiazepines (9.3%
vs. 11.6%, p=0.11) at time of discharge. Table 2 also shows that similar numbers of women
VS. men were given opioids or benzodiazepines during their ED stay. In the sample stratified
by cohort (EA and AA), there were no gender differences in the receipt of either opioid or
benzodiazepine prescriptions in either cohort (Table 3). There was, however, a difference in
receipt of opioids during the ED stay in the AA cohort but not the EA cohort (Table 3) in
unadjusted analyses.

Table S1 displays the results of our multivariate analysis of receipt of an opioid prescription
at discharge. After adjusting for demographic factors, collision characteristics, pain
(moderate to severe axial pain), somatic symptoms, peritraumatic distress, and depression,
women and men were equally likely to receive a prescription for opioids at the time of
discharge (RR 0.83, 95%CI 0.58-1.19). Increasing age (RR 1.01, 95%CI 1.00-1.02) and
moderate to severe axial pain (RR 1.95, 95%CI 1.40-2.75) increased the likelihood of
receiving an opioid prescription, while black race (RR 0.19, 95%CI 0.07-0.50) and seatbelt
use (RR 0.59, 95%CI 0.39-0.92) decreased the likelihood of receiving an opioid
prescription. Table S2 shows the results of our multivariate analysis of receipt of a
benzodiazepine prescription at discharge. After adjustment, women were less likely than
men to receive benzodiazepines at discharge (RR 0.53, 95%CI 0.32-0.88). Other significant
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predictors included BMI, partner status, and moderate to severe axial pain. Race-by-gender
interaction terms were not significant in either of these logistic regression models.

DISCUSSION

In our analysis of patients with minor injuries seen in the ED after a MVC, pain experiences
differed between women and men, specifically with respect to their acute psychological
responses. More women reported psychological distress, depression, somatic symptoms, and
pain catastrophizing compared with men. Though there were no differences in pain severity
between women and men in the overall sample, white/Non-Hispanic women had more
severe pain compared with white/Non-Hispanic men; no such gender difference existed in
the Black/Non-Hispanic cohort; this suggests that there may in fact be differences in pain
severity after MVVC by gender, but that it differs by race. Despite gender differences in the
experience of pain and the acute psychological response, women and men were equally
likely to receive opioid pain medications at discharge after adjusting for pain, pain-related
distress, various demographic factors, social determinants, and collision characteristics. It is
possible that there were unmeasured differences between the EA and AA cohort and that the
association between gender and receipt of pain medications at discharge differs across racial
strata, though our preliminary analyses do not largely support this. Finally, women, however,
were /ess likely to receive a prescription for benzodiazepines, a somewhat surprising finding
given previous literature that women are more likely to be prescribed anxiolytics in both
outpatient and ED settings.21: 29

Our finding that women were more likely to report psychological sequelae after a MVC is
consistent with prior data showing that women and men differ with respect to their acute
psychological responses to pain.% 10 Acute psychological responses to pain have the
potential to cause more severe acute pain and may lead to an increased risk of persistent
and/or chronic pain,3% 31 which is known to be more common in women than men.32 33 |t is
critical for physicians to recognize and address such acute psychological responses during
the ED visit by treating pain, providing reassurance, and factoring in psychosocial issues
that may affect a patient’s ability to cope with pain and distress following a MVC.
Furthermore, some data have indicated that gender may affect the response to pharmacologic
and non-pharmacologic interventions for pain,34 35 but this needs to be investigated further,
especially with respect to reduction of post-traumatic distress and pain catastrophizing. Our
findings, while showing no significant gender difference in use of prescription opioids upon
ED discharge after MV C, suggest the need for future research investigating both reasons for
more pain-related psychological distress in women as well as possible gender-specific
interventions to prevent the development of psychological distress following MVCs. Future
research should also evaluate long-term outcomes in women vs. men after MVC and how
initial treatment in the ED may impact those outcomes and perhaps differentially with
respect to men and women.

Despite more distress exhibited by women compared with men after MVVCs, women in our
study were less likely to receive benzodiazepines at discharge. It is plausible that
benzodiazepines in this setting would likely be prescribed because of their muscle relaxant
properties rather than their sedative or anxiolytic actions.1® Our findings may differ from
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previous studies that show higher rates of benzodiazepine use in women across a wide range
of clinical indications2! because our sample was limited to patients being seen for post-
traumatic pain. Physicians may be less likely to use benzodiazepines for women with post-
traumatic pain and distress if they believe the symptoms are time-limited, if the post-
traumatic distress and anxiety is not recognized, or if they believe alternative interventions
would be more effective. These hypotheses would have to be tested in future research.

Our findings also conflict to some degree with prior literature indicating that women are at
risk for oligoanalgesia when being seen in the ED for pain-related conditions. For example,
one study of almost 1000 patients with non-traumatic abdominal pain in the ED reported
that even after adjusting for age, race, triage designation, and pain score, women were 13 to
25% less likely to receive opioid analgesia and had longer delays to administration of any
pain medication.® Our findings that women and men were equally likely to receive opioids
may reflect differences in treatment of pain due to other pain complaints versus post-
traumatic musculoskeletal pain or perhaps practice differences in the enrolling sites.

Finally, though not the primary objective of this paper, we found that Black patients were
less likely to receive opioid prescriptions. This is notable in light of data from a companion
project on race and post-traumatic pain using CRASH data showing that participants in the
AA cohort are over twice as likely to experience moderate to severe axial pain at 6 weeks
post MV/C and are also more likely to have more severe pain in the ED.36 Other notable
differences by gender in our study include differences in demographics and crash
characteristics. For example, women were less likely to report seatbelt use, a factor which
deceased the likelihood of opioid prescriptions at discharge. Our findings of gender
differences in seatbelt use is consistent with prior data and could point to the need for
gender-specific education efforts to promote seatbelt use.3”

There are some limitations to our study. First, it is possible that the two cohorts had
differences that affected our findings. For example, the two cohort studies (EA and AA)
were conducted during different study periods (2009-2011 and 2012-2016); it is possible
that the results would have differed if the cohorts were conducted simultaneously. In our
study, Black race was associated with lower rates of opioid prescriptions; given that opioid
prescription rates have risen in recent years It is possible that any difference by race was
underestimated. We only accounted for opioid and/or benzodiazepine prescriptions written
at the initial ED visit following the MVC, yet it is possible that some patients received
prescriptions from other physicians or in other healthcare settings after the initial ED visit.
We also did not have access to data on provider gender, which has been shown in some
studies to have even more effect than patient gender on the treatment of pain in the ED.38
Additional limitations include a potential lack of generalizability of our results to other
geographic regions (i.e., the western U.S.) and possible selection bias due to lack of
inclusion of non-English speaking patients. Finally, we did not have data on number of pain
or benzodiazepine pills prescribed, which could potentially be different between women and
men.
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CONCLUSIONS

In

our large, multicenter study of ED patients treated for minor MVC, there were gender

differences in the acute psychological response to MVC with women reporting more

PS

ychological and somatic symptoms. Women and men were equally likely to receive opioid

prescriptions at discharge in the overall sample even after adjusting for confounding factors.

Acknowledgments

Re
Ski

References
1

10

11.

12.

13.

14.

search reported in this paper was supported by the NIH National Institute of Arthritis and Musculoskeletal and
in Diseases (R01AR056328 and R0O1AR060852).

. Niska R, Bhuiya F, Xu J. National hospital ambulatory medical care survey: 2007 emergency

department summary. Natl Health Stat Report. 2010:1-31.

. McLean SA, Ulirsch JC, Slade GD, Soward AC, Swor RA, Peak DA, et al. Incidence and predictors

of neck and widespread pain after motor vehicle collision among us litigants and nonlitigants. Pain.
2014; 155:309-321. [PubMed: 24145211]

. Hu J, Bortsov AV, Ballina L, Orrey DC, Swor RA, Peak D, et al. Chronic widespread pain after

motor vehicle collision typically occurs through immediate development and nonrecovery: Results
of an emergency department-based cohort study. Pain. 2016; 157:438-444. [PubMed: 26808013]

. Buskila D, Neumann L, Vaisbherg G, Alkalay D, Wolfe F. Increased rates of fibromyalgia following

cervical spine injury. A controlled study of 161 cases of traumatic injury. Arthritis Rheum. 1997;
40:446-452. [PubMed: 9082932]

. Fillingim RB, King CD, Ribeiro-Dasilva MC, Rahim-Williams B, Riley JL 3rd. Sex, gender, and

pain: A review of recent clinical and experimental findings. J Pain. 2009; 10:447-485. [PubMed:
19411059]

. Musey P1 Jr, Linnstaedt SD, Platts-Mills TF, Miner JR, Bortsov AV, Safdar B, et al. Gender

differences in acute and chronic pain in the emergency department: Results of the 2014 academic
emergency medicine consensus conference pain section. Acad Emerg Med. 2014; 21:1421-1430.
[PubMed: 25422152]

. Westergren H, Larsson J, Freeman M, Carlsson A, Joud A, Malmstrom EM. Sex-based differences

in pain distribution in a cohort of patients with persistent post-traumatic neck pain. Disabil Rehabil.
2017:1-10.

. Romero MT, Bodnar RJ. Gender differences in two forms of cold-water swim analgesia. Physiol

Behav. 1986; 37:893-897. [PubMed: 3786483]

. Leresche L. Defining gender disparities in pain management. Clin Orthop Relat Res. 2011,

469:1871-1877. [PubMed: 21210309]

. Lewis GC, Platts-Mills TF, Liberzon I, Bair E, Swor R, Peak D, et al. Incidence and predictors of
acute psychological distress and dissociation after motor vehicle collision: A cross-sectional study.
J Trauma Dissociation. 2014; 15:527-547. [PubMed: 24983475]

Bijur PE, Esses D, Birnbaum A, Chang AK, Schechter C, Gallagher EJ. Response to morphine in
male and female patients: Analgesia and adverse events. Clin J Pain. 2008; 24:192-198. [PubMed:
18287823]

Kest B, Sarton E, Dahan A. Gender differences in opioid-mediated analgesia: Animal and human
studies. Anesthesiology. 2000; 93:539-547. [PubMed: 10910505]

Fillingim RB, Gear RW. Sex differences in opioid analgesia: Clinical and experimental findings.
Eur J Pain. 2004; 8:413-425. [PubMed: 15324773]

Shabbir J, Ridgway PF, Lynch K, Law CE, Evoy D, O’Mahony JB, et al. Administration of
analgesia for acute abdominal pain sufferers in the accident and emergency setting. Eur J Emerg
Med. 2004; 11:309-312. [PubMed: 15542986]

Clin Ther. Author manuscript; available in PMC 2019 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Madsen et al.

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.
33.

34.

Page 10

Chen EH, Shofer FS, Dean AJ, Hollander JE, Baxt WG, Robey JL, et al. Gender disparity in
analgesic treatment of emergency department patients with acute abdominal pain. Acad Emerg
Med. 2008; 15:414-418. [PubMed: 18439195]

Hoppe JA, Houghland J, Yaron M, Heard K. Prescription history of emergency department patients
prescribed opioids. West J Emerg Med. 2013; 14:247-252. [PubMed: 23687544]

Kim HS, McCarthy DM, Mark Courtney D, Lank PM, Lambert BL. Benzodiazepine-opioid co-
prescribing in a national probability sample of ed encounters. Am J Emerg Med. 2017; 35:458-
464. [PubMed: 27923527]

Loveless MS, Fry AL. Pharmacologic therapies in musculoskeletal conditions. Med Clin North
Am. 2016; 100:869-890. [PubMed: 27235619]

Berecki-Gisolf J, Hassani-Mahmooei B, Collie A, McClure R. Prescription opioid and
benzodiazepine use after road traffic injury. Pain Med. 2016; 17:304-313. [PubMed: 26271354]

Health USDoHaHSOoWs. Final report: Opioid use, misue, and overdose in women. 2017.

Olfson M, King M, Schoenbaum M. Benzodiazepine use in the united states. JAMA Psychiatry.
2015; 72:136-142. [PubMed: 25517224]

Platts-Mills TF, Ballina L, Bortsov AV, Soward A, Swor RA, Jones JS, et al. Using emergency
department-based inception cohorts to determine genetic characteristics associated with long term
patient outcomes after motor vehicle collision: Methodology of the crash study. BMC Emerg Med.
2011; 11:14. [PubMed: 21943293]

Linnstaedt SD, Hu J, Liu AY, Soward AC, Bollen KA, Wang HE, et al. Methodology of aa crash: A
prospective observational study evaluating the incidence and pathogenesis of adverse post-
traumatic sequelae in african-americans experiencing motor vehicle collision. BMJ Open. 2016;
6:2012222.

Sullivan MJ, Stanish W, Waite H, Sullivan M, Tripp DA. Catastrophizing, pain, and disability in
patients with soft-tissue injuries. Pain. 1998; 77:253-260. [PubMed: 9808350]

Sullivan MJ, Thorn B, Haythornthwaite JA, Keefe F, Martin M, Bradley LA, et al. Theoretical
perspectives on the relation between catastrophizing and pain. Clin J Pain. 2001; 17:52-64.
[PubMed: 11289089]

Nishi D, Matsuoka Y, Yonemoto N, Noguchi H, Kim Y, Kanba S. Peritraumatic distress inventory
as a predictor of post-traumatic stress disorder after a severe motor vehicle accident. Psychiatry
Clin Neurosci. 2010; 64:149-156. [PubMed: 20447011]

Bui E, Brunet A, Olliac B, Very E, Allenou C, Raynaud JP, et al. Validation of the peritraumatic
dissociative experiences questionnaire and peritraumatic distress inventory in school-aged victims
of road traffic accidents. Eur Psychiatry. 2011; 26:108-111. [PubMed: 21071181]

Glaesmer H, Rief W, Martin A, Mewes R, Brahler E, Zenger M, et al. Psychometric properties and
population-based norms of the life orientation test revised (lot-r). Br J Health Psychol. 2012;
17:432-445. [PubMed: 22106985]

Marra EM, Mazer-Amirshahi M, Brooks G, van den Anker J, May L, Pines JM. Benzodiazepine
prescribing in older adults in u.S. Ambulatory clinics and emergency departments (2001-10). J
Am Geriatr Soc. 2015; 63:2074-2081. [PubMed: 26415836]

Severeijns R, Vlaeyen JW, van den Hout MA, Weber WE. Pain catastrophizing predicts pain
intensity, disability, and psychological distress independent of the level of physical impairment.
Clin J Pain. 2001; 17:165-172. [PubMed: 11444718]

Pincus T, Burton AK, Vogel S, Field AP. A systematic review of psychological factors as predictors
of chronicity/disability in prospective cohorts of low back pain. Spine (Phila Pa 1976). 2002;
27:E109-120. [PubMed: 11880847]

Clauw DJ. Fibromyalgia: A clinical review. JAMA. 2014; 311:1547-1555. [PubMed: 24737367]
Vincent A, Lahr BD, Wolfe F, Clauw DJ, Whipple MO, Oh TH, et al. Prevalence of fibromyalgia:
A population-based study in olmsted county, minnesota, utilizing the rochester epidemiology
project. Arthritis Care Res (Hoboken). 2013; 65:786—792. [PubMed: 23203795]

Keogh E, McCracken LM, Eccleston C. Do men and women differ in their response to
interdisciplinary chronic pain management? Pain. 2005; 114:37-46. [PubMed: 15733629]

Clin Ther. Author manuscript; available in PMC 2019 February 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Madsen et al.

35.

36.

37.

38.

Page 11

Greenspan JD, Craft RM, LeResche L, Arendt-Nielsen L, Berkley KJ, Fillingim RB, et al.
Studying sex and gender differences in pain and analgesia: A consensus report. Pain. 2007;
132(Suppl 1):S26-45. [PubMed: 17964077]

Jones L, Borstov A, Fillingim R, Peak D, Kurz M, Hendry P. African americans experience a
greater burden of acute pain after motor vehicle collision than european americans. Journal of
Pain. 2016; 17:S1. http://www.jpain.org/article/S1526-5900(16)00033-X/fulltext.

Briggs NC, Lambert EW, Goldzweig IA, Levine RS, Warren RC. Driver and passenger seatbelt use
among u.S. High school students. Am J Prev Med. 2008; 35:224-229. [PubMed: 18620838]
Safdar B, Heins A, Homel P, Miner J, Neighbor M, DeSandre P, et al. Impact of physician and
patient gender on pain management in the emergency department--a multicenter study. Pain Med.
2009; 10:364-372. [PubMed: 18992042]

Clin Ther. Author manuscript; available in PMC 2019 February 01.


http://www.jpain.org/article/S1526-5900(16)00033-X/fulltext

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Madsen et al.

Table 1

Demographic and collision characteristics by gender

Patient Demographics
Age
Race (% black)
Income
<$20,000
$20,000 to $40,000
$40,000 to $80,000
>$80,000
Education complete
High school or less
Some college
College/post-graduate level
Partner status
Married
Serious relationship, not living together
Serious relationship, living together
No serious relationship
Employment status*
Unemployed
Student
Work part time
Work full time
Disabled
Cigarette use
Extent damage
None/minor
Moderate
Severe
Seatbelt

Passenger vs driver

Women (n=1153)

34.9 (34.2-35.7)
50.1 (578)

25.0 (243)
28.2 (274)
29.1 (283)
17.7 (172)

26.0 (299)
40.3 (463)
33.7 (387)

26.9 (310)
17.4 (200)
15.0 (173)
39.7 (457)

15.6 (148)
1.1 (10)
17.4 (165)
64.9 (617)
1.2 (11)
23.2 (267)

28.5 (317)
43.8 (487)
27.7 (308)
91.8 (1052)
78.8 (909)

Men (n=725)

36.0 (35.1 - 37.0)
48.6 (352)

21.2 (127)
20.7 (124)
31.3 (188)
26.8 (161)

41.3 (297)
39.7 (286)
19.0 (137)

36.1 (261)
14.7 (106)
12.7 (92)
35.4 (256)

14.6 (89)
05(3)
12.6 (77)
71.6 (437)
0.7 (4)
31.9 (231)

29.3 (204)
43.6 (304)
27.1(189)
84.0 (584)
76.9 (552)

Difference (95%ClI)

1.1(-0.1-23)
-1.6(-6.2-3.1)

-3.8(-8.1-0.4)
-75(-11.8--3.2)
2.2 (-2.5-6.9)
9.1(4.9-13.4)

15.2 (10.8 - 19.6)
-0.6 (-5.1-4.0)
-14.7 (-18.6 - -10.7)

9.2(49-135)

-2.7(-6.1-0.7)
-23(-55-0.9)
-43(-8.7-0.2)

-1.0 (-4.6 - 2.7)
-0.6(0.4-1.7)
-47(-83-12)
6.8(2.1-115)
-05(-1.4-0.4)
8.7 (45-12.9)

0.8 (-3.5-5.1)
-0.2 (-4.9 - 45)
-0.6 (4.8 - 3.6)
-7.8(~10.9 - -4.6)
-2.0(-5.8-1.9)
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Table 2

Experience and treatment of pain after motor vehicle collision by gender

Women Men P-value

Pain experience
Widespread Pain 242(21.7-267) 21.2(183-242) 0.139
Moderate to severe axial pain 76.0 (73.5-78.4) 72.6(69.3-75.8)  0.097
Number of somatic symptoms 39(3.7-4.0) 33(3.1-35) <0.001
Pain catastrophizing scale 0.011

None 2.0 (1.4-3.0) 3.0 (2.0-45)

Mild 9.4 (78-11.1)  11.7(9.5-14.3)

Moderate 335(30.8-36.3) 37.8(34.3-415)

Severe 55.2 (52.2-58.0) 47.5(43.8-51.2)
Ces-D depression

Yes 8.7 (7.0-10.3) 3.9 (25-5.3) <0.001

No 91.3(89.6-92.8) 96.1(945-97.3) <0.001
Peritraumatic distress (>20) 59.7 (56.8 - 62.5) 42.5(38.9-46.2) <0.001
Likelihood of recovery 89.0(87.2-90.9) 89.7(87.4-91.9) 0.678
Treatment
During ED visit
Proportion given opioids in the ED 20.6 (18.3-23.0) 17.8(15.0-20.6)  0.130
Proportion given Benzos in the ED 6.4(5.0-7.8) 6.3(4.6-8.1) 0.950
At discharge
Proportion given opioids discharge 29.2 (26.6-31.9) 29.7(26.3-33.0) 0.843
Proportion given benzodiazepines at discharge 9.3 (7.6 — 11.0) 11.6 (9.3-13.9) 0.108

Continuous data are presented as median (interquartile range (IQR). Categorical data are displayed as proportions (%) and 95% confidence
intervals unless otherwise specified. P<0.05 was considered statistically significant.
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