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Abstract

Objective. This study examined potential risk factors associated with healthcare utilization among patients with spine
(i.e., neck and back) pain. Methods. A two-stage sampling approach examined spine pain episodes of care among
veterans with a yearly outpatient visit for six consecutive years. Descriptive and bivariate statistics, followed by lo-
gistic regression analyses, examined baseline characteristics of veterans with new episodes of care who either con-
tinued or discontinued spine pain care. A multivariable logistic regression model examined correlates associated
with seeking continued spine pain care. Results. Among 331,908 veterans without spine pain episodes of care during
the 2-year baseline observation period, 16.5% (n¼ 54,852) had a new episode of care during the following 2-year ob-
servation period. Of those 54,852 veterans, 37,025 had an outpatient visit data during the final 2-year follow-up pe-
riod, with 53.7% (n¼ 19,865) evidencing continued spine pain care. Those with continued care were more likely to be
overweight or obese, non-smokers, Army veterans, have higher education, and had higher rates of diagnoses of all
medical and mental health conditions examined at baseline. Among several important findings, women had 13%
lower odds of continued care during the final 2-year observation period, OR 0.87 (0.81, 0.95). Conclusions. A number
of important demographics and clinical correlates were associated with increased likelihood of seeking new and
continued episodes of care for spine pain; however, further examination of risk factors associated with healthcare
utilization for spine pain is indicated.
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Introduction

The high prevalence and cost of spine pain (i.e., neck

and/or back pain) with respect to healthcare and disabil-

ity has contributed to growing interest in examining

patients who access care for spine pain conditions with

the hope of optimizing treatment approaches and limit-

ing avoidable care [1–4]. Similar to the general US popu-

lation, musculoskeletal (MSK) conditions, including back

and neck pain, are common among military veterans [5].

In fact, these conditions account for the majority of
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painful diagnoses among veterans, particularly women

[5–9]. Examining healthcare utilization for spine pain

over time in a large, integrated healthcare system such as

the Veteran Health Administration (VHA) may yield im-

portant information about individual differences and risk

factors for seeking new episodes of spine pain care, and,

importantly, for new episodes of care that transition to

continued care. This may help identify those who are at-

risk of developing persistent spine pain in order to miti-

gate its impact on individual functioning (e.g., disability)

and the healthcare system (e.g., guideline-concordant use

of resources, costs) [10–12].

While a number of studies have drawn attention to

over-utilization of care and costs of spine pain care (par-

ticularly low back pain) [13–16], few studies have exam-

ined longitudinal patterns of healthcare utilization for

spine pain. Identification of predictors of the transition

from acute to chronic back pain may inform efforts to

address actionable factors to improve care and patient-

centered outcomes. For example, a study of more than

5,000 patients presenting to primary care clinic visits

with acute low back pain (LBP) demonstrated that those

who had transitioned to chronic LBP (32%) at a 6-month

follow-up survey were more likely to have severe or very

severe disability, depression, anxiety, obesity, and to be

current smokers [17]. This study did not associate these

factors with healthcare use.

Other studies focused on predictors of persistent pain

and have documented that those reporting greater pain in-

tensity, greater disability, lower education, and presence

of co-occurring chronic disease and mental health condi-

tions are associated with poor prognosis and development

of persistent pain [18–21]. In a longitudinal study using

electronic health record (EHR) data, veterans (N¼ 5,242)

with persistent pain (versus no pain) were more likely to

be female, Black, Army service members, have mood dis-

orders (e.g., depression), post-traumatic stress disorder,

and overweight/obesity, among other factors [18]. This

study followed patients for 5 consecutive years of VHA

healthcare. However, veterans’ healthcare utilization for

their painful condition(s) was not examined.

Examination of healthcare utilization among patients

with spine conditions has often focused on examining

quantity and type of care (e.g., surgical intervention, pri-

mary care visits) [14, 22, 23] or characteristics of patients

receiving non-guideline concordant care [11, 24]. A recent

meta-analysis and systematic review of 20 studies of

healthcare utilization for LBP noted a lack of evidence to

determine socio-demographic and clinical correlates asso-

ciated with healthcare utilization among patients with

LBP. This study did not find a link between healthcare uti-

lization and commonly described correlates of LBP, such

as depression. Only 4 of 13 studies included in the meta-

analysis observed women as higher utilizers of healthcare

for LBP; the remaining studies did not describe a gender

association which suggests some uncertainly about the

role of gender in healthcare utilization for LBP. Higher

pain intensity and disability were described as the most

common factors associated with higher utilization of care

for LBP [23]. The studies in this meta-analysis generally

described healthcare utilization among patients with LBP

but did not describe healthcare utilization patterns longi-

tudinally from acute to chronic LBP.

To date, no study has longitudinally examined health-

care utilization following a new episode of care for spine

pain or risk factors for seeking continued spine pain care.

To address this gap, the current study had two objectives,

including: (1) among veterans with no identified spine pain

diagnoses or associated episodes of care during a two year

observation period in which VHA care was received, which

veterans subsequently seek a new episode of care for spine

pain (i.e., “new episode of care”); and (2) what are the cor-

relates of those veterans who exhibit evidence of continued

episodes of care for spine pain (i.e., “continued care”) com-

pared to those veterans who demonstrate resolution of care

or “discontinued care”? Demographic variables and clinical

correlates for the current study were chosen based on pub-

lished data discussing predictors of acute and persistent

spine pain described above.

Methods

Study Population
The study was performed using data from the Women

Veterans Cohort Study (WVCS) [6, 7]. The WVCS is

comprised of post-9/11 era veterans and includes a higher

proportion of women than prior eras, thus allowing for

examination of gender as a sub-focus of the current

study. The cohort contains electronic health record

(EHR) data from 2001 to 2015 for all veterans enrolled

in VHA healthcare following service in the post-9/11 era.

The study was approved by the VA Connecticut

Healthcare System Human Studies Subcommittee (i.e.,

Institutional Review Board).

Data Sources
Clinical data for the current study were derived from the

EHR data in the VHA’s National Corporate Data

Warehouse that provides a record of healthcare encoun-

ters and coded diagnostic (International Classification of

Diseases–Ninth Revision; ICD-9) data associated with

VHA inpatient and outpatient visits. Demographic data

were extracted from the Defense Manpower Data

Center—Contingency Tracking System Deployment File.

Study Sample
We developed a two-stage sampling process (see

Figure 1). First, among veterans enrolled in VHA care

during FY2001 to FY2015 (N¼ 949,347), we set up a

virtual wash-out period (i.e., the first 2 years after VHA

enrollment). The study duration (i.e., FY2001-FY2015)

was chosen because ICD-9 codes were replaced with

ICD-10 codes on October 1, 2015, and the ICD-10 codes
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for musculoskeletal conditions were significantly altered

in this update. Veterans with missing data regarding a

primary care visit (N¼ 155,324) or with � 1 episodes of

spine pain care (N¼ 349,609), determined by ICD-9 di-

agnoses consistent with neck or back pain over this 2-

year period, were excluded because the presence of one

or more spine pain codes would indicate existing spine

pain and these veterans would not be eligible for the

washout period. An initial primary care visit during the

washout period was used to allow for calculation of ini-

tial visit and last outpatient visit. Next, those without

episodes of care associated with spine pain in Years 1–2

(N¼ 444,414) were followed for two subsequent years

(Years 3–4) to identify new episodes of care for spine

pain. After excluding veterans with missing data

(N¼ 112,209), a cohort of 54,852 veterans who had � 1

new episodes of spine pain care during that 2-year period

was assembled. Of these 54,852 new episodes of care for

spine pain cases, 17,357 (31.9%) did not episodes of care

associated with a spine pain diagnosis over subsequent

2 years (Year 5–6) and were excluded. The remaining

37,025 (68.1%) were followed up over Years 5–6 to de-

termine continued (N¼ 19,865) versus discontinued

(N¼ 17,160) care associated with spine pain.

PCV=primary care visit 
SP EC = Episode of care associated with spine pain 

No Spine Pain EC  
N=444,414 (46.8%) 

No SP EC during 
Years 3-4 

N=277,056 
(83.5%) 

New SP EC Cases
N=54,852 

Incidence (16.5%)

Missing data (N=155,324) 
or  1 SP EC (N=349,609) 

over Years 1-2 

Years 3-4 
 New SP EC 

Finding

Year1-2 
 (Washout Period) 

Excluded

112,209 veterans 
missing SP EC data 
over Years 3-4, and 

297 veterans missing 
demographic variables 

Years 5-6 
 Follow-up 

Period for SP EC

T2: Hypothesis testing 
for Aims 1-3 

Discontinued EC 
N=17,160  
(46.3%) 

Continued EC  
N=19,865 
(53.7%) 

T1: Study cohort for SP 
EC follow-up 

T0: At-risk population 
for detecting New 
(incident) SP EC 

 1 SP EC No SP EC

Base Cohort 
N0=331,908 

(74.7%)

Excluded

Excluded

Total Population 
949,347 veterans with  

 1 PCV  
10/1/2001 -9/30/2015 

Missing SP EC 
data over Years 5-

6, N=17,827 

Excluded

SP EC Cases clinical 
visit data Years 5-6
N=37,025 (67.5%)

Figure 1. Study sampling process. PCV ¼ primary care visit; SP EC ¼ episode of care associated with spine pain.
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Demographic Variables
Age (at initial primary care visit), gender, race/ethnicity

(i.e., Black, Hispanic, Other/unknown, White), education

(high school diploma or the equivalent, greater than high

school), and military branch (Army, Navy, Marines, Air

Force, Coast Guard) were examined.

Health Risk Factors
Body Mass Index. Given the high comorbidity of over-

weight/obesity with painful conditions and high preva-

lence in veterans [25, 26], body mass index (BMI) was

calculated for each patient. BMI was extracted at the ini-

tial primary care clinic visit following enrollment in VHA

care during Year 1 or, if unavailable, calculated using the

first height and weight recorded in the EHR.

Classifications of BMI (kg/m2) were categorized: under/

normal weight (BMI < 25), overweight (BMI 25–29.9),

obesity (BMI 30þ) [27]. Tobacco Use. Smoking status is

frequently correlated with pain [28, 29]. Smoking status

is available in the EHR when veterans are screened for

tobacco and is defined in the current study as “no,”

“current,” “past,” and “unknown.” Smoking status was

determined by the most frequent response in the EHR

over all data through 09/30/2015.

Pain Variables

Spine Pain Diagnoses

We included diagnostic code groupings for back pain,

low back pain, and neck pain [30, 31]. ICD-9 codes ex-

amined in this study are listed in Supplementary Data.

Pain Intensity Ratings

At VHA healthcare visits, veterans are routinely screened

for the presence and intensity of pain using the pain in-

tensity numeric rating scale (NRS). The pain intensity

NRS asks about “current pain on a 0 (no pain) to 10

(worst pain imaginable) scale,” and the rating is recorded

in the EHR [32, 33]. This variable is based on pain inten-

sity NRS available at any visit in the EHR over the 2-year

washout period (i.e., years 1–2). If a veteran had more

than one pain intensity rating during each year, only the

highest was retained. Presence of moderate to severe pain

over each 2-year period (i.e., washout years 1–2; the new

episode of care for spine pain identification years 3–4)

was defined as having at least one pain intensity NRS rat-

ing � 4. For the current study, data on pain intensity

NRS ratings were collected within each 2-year study pe-

riod based on the highest scores across all valid scores

from each veteran. For analyses, we categorized pain in-

tensity NRS ratings 4–10 as “moderate to severe pain”

[34, 35] and 0–3 as “mild” pain intensity. To minimize

potential impact of missing data on effect estimates in the

multivariable analyses, we designated a “missing/unable

to rate” category for veterans who were missing pain in-

tensity NRS rating(s) or one pain intensity NRS rated

“99” (i.e., unable to respond) in the EHR.

Prescription Opioids and Benzodiazepines

We examined outpatient prescriptions for opioids and

benzodiazepines issued by a VHA pharmacy. Medication

use was defined as having one or more dispensing records

for an opioid or benzodiazepine prescription (any dose or

duration) during years 1–2 (as a risk factor for seeking

new episodes of care in years 3–4) and Years 3–4 (as a

risk factor for seeking continued versus discontinued epi-

sodes of care in years 5–6). Opioid oral and transdermal

medications examined in this study include:

Buprenorphine patch, Codeine, Fentanyl, Hydrocodone,

Hydromorphone, Methadone, Morphine, Oxycodone,

Oxymorphone, Pentazocine, Propoxyphene, Tapentadol,

and Tramadol (partial opioid agonist) [36]. Oral benzo-

diazepine and non-benzodiazepine hypnotic medications

included: Alprazolam, Chlordiazepoxide, Clonazepam,

Clorazepate, Diazepam, Estazolam, Flurazepam,

Lorazepam, Oxazepam, Temazepam, Triazolam, and

Zaleplon (non-benzodiazepine hypnotic).

Medical and Mental Health Conditions
We counted ICD-9 codes for medical and mental health

conditions that were coded at least twice for an outpa-

tient visit or once for an inpatient visit any time from

FY2002 through FY2015, a method that has been vali-

dated in VHA samples [5, 18]. For the current study, all

variables found to be predictive of “persistent pain” in a

previous study using a similar sample were included, in

addition to other high impact conditions comorbid with

chronic pain and prevalent in veteran populations [18].

We examined the following medical diagnoses: trau-

matic brain injury (TBI), coronary artery disease (CAD),

chronic obstructive pulmonary disease (COPD), and type

2 diabetes. Other common painful musculoskeletal

(MSK) diagnoses frequently seen among patients with

spine pain [5, 18] were included as correlates, specifi-

cally, osteoarthritis (OA), joint disorders, and fibromyal-

gia. We included back pain, low back pain, neck pain,

and spondylosis diagnoses as correlates to determine

whether one of these conditions, more specifically, might

predict a new episode or continued episodes of care for

spine pain. We examined the following mental health

conditions: depressive disorders (i.e., major depressive

disorder, depressive disorder NOS, dysthymia), anxiety

disorders (i.e., anxiety disorder NOS, panic disorder,

generalized anxiety disorder, agoraphobia with and with-

out panic, other anxiety states), bipolar disorders (bipo-

lar I disorder, bipolar II disorder), post-traumatic stress

disorder (PTSD), alcohol use disorders, and substance

use disorders.

Statistical Analysis
Demographic and clinical characteristics were summa-

rized as means (6 standard deviations [SD]) or frequen-

cies (%), among the overall sample of new episodes of

care for spine pain and according to the two patterns of

4 Higgins et al.
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healthcare utilization (i.e., a new episode of care for spine

pain versus no new episode of care). Next, to identify in-

dependent predictors (or risk factors) of continued versus

discontinued care for spine pain (Aim 2), we followed

those new episodes of care for 2 subsequent years to de-

tect those who had � 1 episode of care for spine pain

over years 5–6 (continued care) versus those who did not

have an episode of care for spine pain (discontinued

care). We examined the relationships between each base-

line characteristic of those with new episodes of care and

continued care relative to those with discontinued care

using a logistic regression model. We first evaluated the

bivariate relationship between each predictor and contin-

ued episodes of care for spine pain individually, relative

to discontinued care. Next, to determine the independent

contribution of each correlate on presence of continued

care, we fit a multivariable logistic regression model ac-

counting for (i.e., simultaneously adjusting for all varia-

bles) correlates such as demographics, health risk factors,

and medical and mental health conditions. Because initial

pain intensity and analgesic treatment may affect the

course and outcomes of healthcare utilization among

patients with spine pain, the final model further

accounted for opioid and benzodiazepine use and pain

intensity NRS ratings � 4 during years 3–4, each as a bi-

nary indicator. Adjusted odds ratio (OR) and their 95%

confidence intervals (CI) were used to quantify the

strength of the association, with use of robust sandwich

variance estimators for standard errors. Model fit was

assessed using residual plots and Hosmer and Lemeshow

goodness-of-fit test. We also examined and detected no

substantial multicollinearity among adjusted correlates in

the final adjusted model using variance inflation factor.

SAS version 9.4 software (SAS Institute Inc. 2011;

Cary, NC, USA) was used in all analyses. P values < .05

were interpreted to be statistically significant.

Results

The base cohort (N¼ 331,908) was 87% male, 63.2%

White, 17.7% Black, 11.2% Hispanic, and had a mean

age of 32.2 years (SD¼ 9.6). Table 1 describes the char-

acteristics of the overall sample at baseline and compares

the subsamples of those with no episodes of care associ-

ated with spine pain (N¼ 277,056) and a new episode of

care (N¼ 54,852, 16.5%) during the first 2-year follow-

up period (i.e., years 3–4). Those with a new episode of

care for spine pain were more likely to be female, Black,

or Hispanic, have less than or equal to a high school edu-

cation, and to be in the Army, all P< .0001. They were

more likely to be overweight and obese, to have higher

rates of all medical and mental health conditions and

were more likely to report moderate to severe pain inten-

sity at baseline, presumably for conditions other than

spine pain (all P< .0001).

Among the 54,852 veterans with new episodes of

spine pain care in the first 2-year follow-up period (i.e.,

years 3–4), 37,025 had outpatient visit data over a subse-

quent 2-year follow-up period (i.e., years 5–6). We exam-

ined correlates of continued care for spine pain in

comparison with those with discontinued care for spine

pain (i.e., no additional episodes of care for spine pain),

presented in Table 2. Veterans who had served in the

Army (as opposed to other military service branches)

were more likely to progress to continued care, all

P< .0001, as were those with greater than high school

education. Those with continued episodes of care were

more likely to have a BMI consistent with overweight or

obesity in comparison to those under/normal weight

(P< .0001). Those with continued care were less likely to

be current smokers and were more likely to report never

smoking or past smoking. Those with continued care for

spine pain had higher rates of diagnoses of all medical

and mental health conditions, were more likely to be pre-

scribed an opioid or benzodiazepine medication in years

3–4 and were more likely to have a moderate to severe

pain intensity rating during this 2-year period (all

P< .0001).

Table 3 presents a multivariable logistic regression

model in which correlates predicting seeking continued

care versus discontinuing care for spine pain diagnoses

were examined. Results of this model, in which covari-

ates including demographics, medical and mental health

diagnoses, opioid and benzodiazepine prescriptions, and

pain intensity NRS � 4 in years 3–4, were controlled, in-

dicate that, over the 2-year follow-up period, women had

13% lower odds of receiving continued care for spine

pain (vs discontinuing care) than men, OR 0.87 (0.81,

0.95), P< .001. Participants were more likely to be Black

OR 1.11 (1.04, 1.19), P< .003, have a diagnosis of all

MSK conditions of interest (i.e., LBP, back pain, neck

pain, fibromyalgia, spondylosis, osteoarthritis) except

joint disorders, have diagnoses of PTSD, depression, and

were more likely to be prescribed benzodiazepines and

opioids. Participants receiving continued care for spine

pain were less likely to be current smokers, OR 0.92

(0.87, 0.97), P< .004 or to have alcohol use disorders,

OR 0.92 (0.86, 0.98), P< .009.

Discussion

The current study used longitudinal EHR data to exam-

ine healthcare utilization for spine pain longitudinally

among a large sample of veterans with no evidence of

such care during a 2-year baseline period, followed by ev-

idence of new episodes of care for spine pain during two,

2-year follow-up periods. This study estimated a 16.5%

rate of a new episode of care for spine pain among

331,908 veterans, with 53.7% of those with a new epi-

sode of care (N¼ 54,852) seeking continued care for

spine pain over the course of four years.

Taking into account the variables for which we can

determine there is “unbiased” predictive value, veterans

with a new episode of spine pain care who sought

Healthcare Utilization for Spine Pain 5
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Table 1. Characteristics of veterans who did not have a new episode of care associated with spine pain at baseline (i.e., end of 2-
year washout period), overall, and those who had a new episode of care during subsequent 2-year follow-up period

Characteristics by Domain
Overall No EC New Episode of Care†

P Value‡‡N¼331,908 N¼277,056 N¼54,852

Demographics

Age (year), mean6SD 32.2 6 9.6 32.3 6 9.6 32.2 6 9.4 .263

Female 43,004 (13.0) 35,172 (12.7) 7832 (14.2) <.001

Race: White 209,913 (63.2) 175,903 (63.5) 34,010 (62.0) <.001

Black 58,774 (17.7) 48,352 (17.5) 10,422 (19.0)

Hispanic 37,095 (11.2) 30,481 (11.0) 6614 (12.1)

Other/Unknown 26,126 (7.8) 22,320 (8.1) 3806 (6.9)

Education: � High School 264,600 (79.7) 219,867 (79.4) 44,733 (81.6) <.001

>High School 67,308 (20.3) 57,189 (20.6) 10,119 (18.5)

Service branch: Army 190,968 (57.5) 157,590 (56.9) 33,378 (60.9) <.001

Navy 49,977 (15.1) 42,615 (15.4) 7362 (13.4)

Air Force 42,668 (12.9) 36,470 (13.2) 6198 (11.3)

Marines 47,840 (14.4) 39,983 (14.4) 7857 (14.3)

Coast Guard 455 (0.1) 398 (0.1) 57 (0.1)

Health Risk Factors

Body mass index (BMI), mean6SD 28.7 6 4.9 28.7 6 4.9 28.8 6 4.9 <.001

Under/Normal weight (BMI< 25) 69,565 (21.0) 57,504 (21.0) 12,061 (22.0) <.001

Overweight (BMI 25–29) 121,727 (37.7) 99,799 (36.0) 21,928 (40.0)

Obesity (BMI>¼30) 106,965 (32.2) 86,839 (31.3) 20,126 (36.7)

Unknown 33,651 (10.1) 32,914 (11.9) 737 (1.3)

Smoker: No 122,740 (37.0) 101,276 (36.6) 21,464 (39.1) <.001

Current 132,243 (39.8) 107,256 (38.7) 24,987 (45.6)

Past 42,775 (12.9) 34,981 (12.6) 7794 (14.2)

Unknown 34,150 (10.3) 33,545 (12.1) 607 (1.1)

Medical/Mental Health conditions†

Back pain 15,742 (4.7) 6207 (2.2) 9535 (17.4) <.001

Low back pain 45,002 (13.6) 18,671 (6.7) 26,331(48.0) <.001

Neck pain 30,540 (9.2) 12,799 (4.6) 17,741 (32.3) <.001

Fibromyalgia 4384 (1.3) 2513 (0.9) 1871 (3.4) <.0001

OA 29,349 (8.8) 21,506 (7.8) 7843 (14.3) <.0001

Joint disorders 21,403 (6.5) 16,173 (5.8) 5230 (9.5) <.001

Spondylosis 63,339 (19.2) 27,689 (10.0) 35,650 (65.0) <.001

TBI 46,929 (14.1) 33,765 (12.2) 13,164 (24.0) <.001

CAD 7446 (2.2) 5695 (2.1) 1751 (3.2) <.0001

COPD 18,174 (5.5) 13,375 (4.8) 4799 (8.8) <.001

Type 2 diabetes 18,544 (5.6) 14,630 (5.3) 3914 (7.1) <.001

PTSD 121,226 (36.5) 92,205 (33.3) 29,021 (52.9) <.001

Depression (major or mild) 124,548 (37.5) 95,356 (34.4) 29,192 (53.2) <.001

Alcohol use disorders 62,643 (18.9) 48,698 (17.6) 13,945 (25.4) <.001

Drug use disorders 27,932 (8.4) 20,822 (7.5) 7110 (13.0) <.001

Anxiety disorders 90,843 (27.4) 69,398 (25.1) 21,445 (39.1) <.001

Bipolar disorders 27,538 (8.3) 20,519 (7.4) 7019 (12.8) <.001

Benzodiazepine use‡ 35,087 (10.6) 26,732 (9.7) 8355 (15.2) <.001

Opioid use¶ 50,043 (15.1) 38,368 (13.8) 11,675 (21.3) <.001

Pain intensity NRS

< 4 146,180 (44.0) 127,568 (46.0) 18,612 (33.9) <.001

� 4 1,116,917 (35.2) 91,367 (33.0) 25,550 (46.6)

Missing or Unable to rate 68,811 (20.7) 58,121 (21.0) 10,690 (19.5)

EC ¼ episode of care; COPD ¼ chronic obstructive pulmonary disease; PTSD ¼ post-traumatic stress disorder; CAD ¼ coronary artery disease; OA ¼ osteoar-

thritis; TBI ¼ traumatic brain injury; SD ¼ standard deviation.

*Values represent mean6SD or frequency (%).
†Based on encounters of 1 inpatient or 2 outpatient ICD-9 codes for each condition any time from FY2002 through FY2015.
‡Benzodiazepine use was defined as having 1 or more dispensing records during year 1 and/or year 2.
¶Opioid use was defined as having 1 or more dispensing records for any opioid prescriptions during year 1 and/or year 2.
§Based on self-rated pain intensity numeric rating scale (NRS) over the 2-year washout period, with score ranging from 0 (no pain) to 10 (most intense pain). If

a veteran had more than one score during each year, only the HIGHEST ones were chosen.

The pain intensity categories were determined based on below hierarchy:

<4: If no pain intensity NRS scores� 4 over the 2 years.

�4: If at least 1 pain intensity NRS scores� 4 over the 2 years.

Missing or Unable to rate: If pain intensity NRS is missing or rated “99” over the 2 years.
†Defined by 1 or more spine pain diagnostic codes during study years 3–4 after washout period.
‡‡Derived from Student t-test for continuous variables and v2 test for categorical variables, except otherwise indicated.
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Table 2. Correlates of continued care seeking for spine pain over 2-year follow-up period compared with cases with discontinued care

Characteristics by Domain
New Episodes of Care** Discontinued Care Continued Care†

P Value‡‡N¼37,025 N¼17,160 N¼19,865

Demographics

Age at baseline (year), mean6SD 32.1 6 9.5 31.4 6 9.3 32.7 6 9.6 <.001

Female 5266 (14.2) 2498 (14.6) 2768 (13.9) .087

Race: White 22,670 (61.2) 10,650 (62.1) 12,020 (60.5) .001

Black 7214 (19.5) 3194 (18.6) 4020 (20.2)

Hispanic 4439 (12.0) 2064 (12.0) 2375 (12.0)

Other/unknown 2702 (7.3) 1252 (7.3) 1450 (7.3)

Education: � HS 32,078 (81.8) 14,183 (82.7) 16,905 (81.0) <.001

>HS 6747 (18.2) 2977 (17.4) 3770 (19.0)

Service branch: Army 22,926 (61.9) 10,320 (60.1) 12,606 (63.5) <.001

Navy 4855 (13.1) 2354 (13.7) 2501 (12.6)

Air Force 4024 (10.9) 1865 (10.9) 2159 (10.9)

Marines 5185 (14.0) 2604 (15.2) 2581 (13.0)

Coast Guard 35 (0.1) 17 (0.1) 18 (0.1)

Health Risk Factors

Body mass index (BMI), mean6SD 28.7 6 4.9 28.6 6 5.0 28.9 6 4.9 <.001

Under/Normal weight (BMI< 25) 8394 (22.7) 4093 (23.9) 4301 (21.7) <.001

Overweight (BMI 25–29) 14,885 (40.2) 6816 (39.7) 8069 (40.6)

Obesity (BMI>¼30) 13,398 (36.1) 6016 (35.1) 8895 (36.8)

Unknown 348 (0.9) 235 (1.4) 113 (0.6)

Smoker: No 14,589 (39.4) 6671 (38.9) 7918 (39.9) <.001

Current 16,920 (45.7) 7901 (46.1) 9010 (45.4)

Past 5310 (14.3) 2419 (14.1) 2891 (14.6)

Unknown 206 (0.6) 160 (0.9) 46 (0.2)

Medical/Mental Health Conditions†

Back pain 7404 (20.0) 1681 (9.8) 5723 (28.8) <.001

Low back pain 20,045 (54.1) 5503 (32.1) 14,542 (73.2) <.001

Neck pain 14,009 (37.8) 4289 (25.0) 9720 (48.9) <.001

OA 6342 (17.1) 2330 (13.6) 4012 (20.2) <.001

Joint disorders 4138 (11.2) 1652 (9.6) 2486 (12.5) <.001

Spondylosis 26,274 (71.0) 8262 (48.2) 18,012 (90.7) <.001

Fibromyalgia 1586 (4.3) 394 (2.3) 1192 (6.0) <.001

TBI 9919 (26.8) 74,184 (24.4) 5735 (28.9) <.001

CAD 1464 (4.0) 592 (3.5) 872 (4.4) <.001

COPD 3874 (10.5) 1551 (9.0) 2323 (11.7) <.001

Type 2 diabetes 3115 (8.4) 1211 (7.1) 1904 (9.6) <.001

PTSD 21,051 (56.9) 8957 (52.2) 12,094 (60.9) <.001

Depression (major or mild) 29,192 (53.2) 16,292 (47.7) 14,130 (58.4) <.001

Alcohol use disorders 10,432 (28.2) 4662 (21.7) 5770 (29.1) <.001

Drug use disorders 5423 (14.7) 2305 (13.4) 3118 (15.7) <.001

Anxiety disorders 15,390 (41.6) 6570 (38.3) 8820 (44.4) <.001

Bipolar disorders 5361 (14.5) 2187 (12.7) 3174 (16.0) <.001

Benzodiazepine use‡ 8840 (23.9) 3550 (20.7) 5290 (26.6) <.001

Opioid use¶ 14,247 (38.5) 5608 (32.7) 8639 (43.5) <.001

Pain intensity NRS over 2 years§

<4 (mild) 9161 (24.7) 5001 (29.1) 4160 (20.9) <.001

�4 (moderate-severe) 27,060 (73.1) 11,698 (68.2) 15,362 (77.3)

Missing or Unable to rate 804 (2.2) 461 (2.7) 343 (1.7)

COPD ¼ chronic obstructive pulmonary disease; PTSD ¼ post-traumatic stress disorder; CAD ¼ coronary artery disease; OA ¼ osteoarthritis; TBI ¼ traumatic

brain injury; SD ¼ standard deviation.

*Values represent mean6SD or frequency (%).
†Based on encounters of 1 inpatient or 2 outpatient ICD-9 codes for each condition any time from FY2001 through FY2015.
‡Benzodiazepine use was defined as having 1 or more dispensing records during years 3–4.
¶Opioid use was defined as having 1 or more dispensing records for any opioid prescriptions during years 3–4.
§Based on self-rated pain intensity numeric rating scale (NRS) during years 3–4, with score ranging from 0 (no pain) to 10 (most intense pain). If a veteran had

more than one score during each year, only the highest ones were chosen.

The pain intensity categories were determined based on below hierarchy:

<4: If no pain intensity NRS ratings� 4 in the 2 years.

�4: If at least 1 pain intensity NRS ratings� 4 in the 2 years.

Missing or Unable to rate: If pain intensity NRS is missing or rated “99” in the 2 years.

**Included 37,025 (67.5% of the 54,852 new SP EC cases) veterans with new episodes of care who had VHA outpatient visits during the subsequent two years

(i.e., study years 5–6). The other 17,827 (32.5%) cases who did not have VHA outpatient visits during years-5–6 were excluded.
†Defined by 1 or more episodes of care associated with a spine condition diagnostic codes during the subsequent 2 years (i.e., study years 5–6) after a new epi-

sode of care at the end of year 4.
‡‡Derived from Student t-test for continuous variables and v2 test for categorical variables, except otherwise indicated.
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continued care for spine pain were more likely to be men,

Black, overweight, have other painful conditions, have

diagnoses of TBI, COPD, type 2 diabetes, mood disor-

ders, PTSD, substance use disorders, and to be prescribed

an opioid medication in years 3–4. These findings poten-

tially highlight the importance of conducting a compre-

hensive pain assessment among patients at the initial

clinical visit for spine pain and targeting actionable medi-

cal and mental health conditions and/or health factors

(e.g., overweight/obesity) that may pose elevated risk of

developing persistent spine pain.

Few studies of healthcare utilization for spine pain

(e.g., LBP) have examined demographic and clinical char-

acteristics as correlates or predictors of healthcare utiliza-

tion for spine pain conditions [23]. Consistent with

limited published literature, we demonstrated that

women veterans and those who were Black or Hispanic,

and those who had medical and mental health condi-

tions, were overweight or obese, and current smokers are

at risk for developing new spine pain, or at least for seek-

ing care for a spine pain condition. It is also noteworthy

that higher pain intensity during the baseline period, in

the absence of episodes of care for spine pain, was predic-

tive of future episodes of spine pain care [23, 37]. This

observation raises the question about the location or

source of pain at baseline. It is possible that veterans

reported significant pain during a routine episode of care

or an episode of care for another problem, including care

for a non-spine condition. Regardless, this suggests that

pain reports during any clinical encounter may predict

future episodes of care for spine pain, a finding consistent

with the concept of chronic overlapping pain conditions

[38]. This observation reinforces the importance of con-

ducting a comprehensive pain assessment following

reports of significant pain intensity during routine screen-

ing for the presence and intensity of pain, consistent with

published guidance from VHA, the Joint Commission,

and others [3, 39, 40].

Few studies have examined race and ethnicity as a risk

factor for incident or continued healthcare utilization for

spine pain. In our study, Blacks and Hispanics were more

likely to have a new episode of spine pain care than

Whites or Others, and Blacks were more likely than other

groups to seek continued spine pain care; however, these

differences were small in magnitude.

In the current study, many of the medical and mental

health conditions examined were significantly associated

with continued healthcare utilization for spine pain (vs

discontinuing care). Specifically, the current study sug-

gests that diagnoses of PTSD, depression, and several

MSK diagnoses (i.e., back pain, LBP, neck pain, spondy-

losis, fibromyalgia, osteoarthritis) are predictive of seek-

ing continued care for spine pain. The significance of

these findings is likely due to the large sample size and

may not be clinically meaningful. However, it is impor-

tant to note that other studies did not consistently iden-

tify medical or mental health conditions as related to

Table 3. Adjusted odds ratios (OR) and 95% confidence inter-
vals (CI) of continued care versus discontinued care for spine
pain diagnoses from multivariable logistic model*

Characteristics OR (95 % CI) P Value

Female 0.87 (0.81, 0.95) <.001

Age at baseline (years) 1.00 (1.00, 1.01) <.001

Race: White 1.00 (ref) –

Black 1.11 (1.04, 1.19) .003

Hispanic 0.97 (0.89, 1.05) .410

Other/unknown 0.98 (0.89, 1.08) .633

Education: > HS (vs � HS) 1.00 (0.97, 1.03) .899

Body mass index (BMI)

Under/Normal weight (<25) 1.00 (ref) –

Overweight (25–29) 1.01 (0.95, 1.08) .720

Obesity (>¼30) 1.05 (0.98, 1.12) .190

Unknown 0.69 (0.52, 0.91) .009

Smoker: No 1.00 (ref) –

Current 0.92 (0.877, 0.97) .004

Past 1.00 (0.92, 1.07) .899

Unknown 0.45 (0.31, 0.67) <.001

Service branch: Army 1.00 (ref) –

Navy 1.06 (0.98, 1.14) .143

Air Force 1.07 (0.99, 1.17) .096

Marines 0.98 (0.90, 1.05) .530

Coast Guard 1.30 (0.62, 2.73) .484

Back pain 2.50 (2. 31, 2.69) <.001

Low back pain 4.00 (3.72, 4.29) <.001

Neck pain 3.94 (3.70, 4.19) <.001

Joint disorders 1.00 (0.92, 1.09) .037

Spondylosis 3.34 (3.09, 3.61) <.001

Fibromyalgia 1.29 (1.12, 1.49) <.001

Osteoarthritis 1.11 (1.06, 1.16) <.001

TBI 1.05 (0.99, 1.12) .108

Coronary artery diseases 0.87 (0.76, 0.99) .038

COPD 0.98 (0.90, 1.07) .664

Diabetes 0.98 (0.89, 1.08) 728

PTSD 1.10 (1.04, 1.17) .002

Depression (major or mild) 1.13 (1.07, 1.20) <.001

Alcohol use disorders 0.92 (0.86, 0.98) .009

Drug use disorders 1.02 (0.94, 1.11) .627

Anxiety disorders 1.03 (0.97, 1.09) .287

Bipolar disorders 1.03 (0.96, 1.12) .404

Benzodiazepine use‡ 1.08 (1.02, 1.15) .014

Opioid use¶ 1.12 (1.06, 1.18) <.001

Pain intensity NRS rating over 2 years§

<4 1.00 (ref) –

� 4 1.01 (0.95, 1.07) .727

Missing or Unable to rate 0.92 (0.78, 1.10) .370

COPD ¼ chronic obstructive pulmonary disease; PTSD ¼ post-traumatic

stress disorder.

*Adjusted odds ratios were estimated using a multivariable logistic regres-

sion that included all the a priori determined variables listed in the table.
†Based on encounters of 1 inpatient or 2 outpatient ICD-9 codes for each

condition any time from FY2001 through FY2015.
‡Benzodiazepine use was defined as having 1 or more dispensing records

during years 3–4.
¶Opioid use was defined as having 1 or more dispensing records for any

opioid prescriptions during years 3–4.
§Defined based on the highest pain intensity NRS rating during years 3–4.
†Defined by 1 or more clinical encounters with associated spine condition

diagnostic codes during subsequent the 2 years (i.e., follow-up years 5–6) af-

ter obtaining a new episode of care with an associated spine condition diagno-

sis during years 3–4.
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healthcare utilization for spine pain [23]. One study ex-

amined factors associated with types of healthcare uti-

lized for spine pain (e.g., surgery, laboratory-dominant

care, opioid prescriptions, specialty care visits) and noted

more comorbidities such as depression, arthritis, and dia-

betes associated with more invasive (e.g., surgery) and in-

tensive (e.g., 3þ opioid prescriptions) care sought [22].

Results also draw attention to use of opioid therapy

for management of spine pain and/or the use of benzodia-

zepines for pain and/or other conditions encourage cau-

tion. Other research has drawn attention to harms

associated with long-term and high dose opioid therapy

and coprescribed benzodiazepines [41–43]. Clinicians are

encouraged to consider patient-centered discontinuation

of these therapies and development of integrated plans of

care that incorporate alternative pharmacological and

evidence-based nonpharmacological approaches.

Strengths of the current study include long duration of

follow-up (i.e., 6 years) and following patients (after a

wash-out period) from a new episode of care for 4 years.

Other studies of healthcare utilization for LBP, for exam-

ple, tended to follow patients for 12 months or less [22,

23]. One interesting finding in the current study is that

women had 13% lower odds than men of seeking contin-

ued care for spine pain. This observation appears to be

inconsistent with a substantial literature examining this

topic; however, some studies report mixed results with

respect to patterns of healthcare utilization by gender.

Several studies have reported that women are more likely

to seek care for LBP [37, 44], while others did not report

a significant relationship between gender and healthcare

utilization for spine pain [45–47]. It is possible that, for

women veterans in the current study, new onset spine

pain associated with a new episode of care did not re-

solve but rather the spine pain diagnosis was assigned a

new diagnostic code (e.g., the pain became subsumed un-

der another painful condition, such as fibromyalgia,

which includes the spine among other pain locations),

and therefore, it appears as if they discontinued seeking

episodes of care for spine pain, specifically. Additionally,

it is possible that military occupational hazards and phys-

iologic differences result in young women being less

likely to develop persistent spine pain requiring contin-

ued care, and more likely to develop other types of pain-

ful MSK conditions such as lower extremity and joint

disorders [9]. Given the lack of consensus among studies

examining gender in healthcare utilization for MSK con-

ditions, including spine pain, additional research is

needed using comparable methods.

This study has several limitations. The large overall

sample of veterans with spine pain seeking a new episode

of care and continued care presents a challenge in inter-

preting small effect sizes. Specifically, the large sample

likely produced some of the statistically significant differ-

ences seen among the subgroups of care seeking and

many of the differences are small. There is no established

standard for interpreting the minimal clinically

significant difference in demographics and clinical char-

acteristics for large cohort studies beyond regression

analyses [48]; however, these may still reflect important

considerations for clinical care (e.g., for clinicians,

healthcare organization leaders, policy makers) in that

they may highlight subgroups of individuals who are

more or less likely to seek additional care (beyond an ini-

tial visit) for spine pain. Such groups of veterans include

racial/ethnic minorities (i.e., Blacks), those with higher

pain intensity at the initial episode of care, those with a

BMI consistent with overweight and obesity, current or

former smokers, and those with PTSD and depression.

The current study was conservative in its definition of

“back and neck pain” as we relied on ICD-9 diagnostic

codes to identify our sample and follow patterns of

healthcare utilization. While these spine conditions are

often painful, and because patients may seek care result-

ing in a spine condition diagnosis for other reasons, like

weakness, as a presenting problem, claims about the role

of pain are perhaps speculative. We accepted this infer-

ence and label (i.e., “spine pain”) because it is likely that

episodes of care for spine conditions were precipitated

and associated with the presence of clinically significant

pain. In this study, use of EHR data limits the variables

we could examine. For example, many other studies

employed the use of surveys, which may be able to collect

more detailed information about presence of pain and

pain interference, (rather than using diagnoses as a

proxy), and ratings of disability that may be strong pre-

dictors of the presence of pain, but which were not exam-

ined in the current study as they are not associated with

ICD-9 codes. However, using VHA EHR data allowed us

to examined demographic variables and medical and

mental health conditions that other studies have not in-

cluded but that are often associated with persistent pain

and higher healthcare utilization.

Additional limitations include our stringent criteria

for determining a new episode of care for spine pain and

then definitions of continued and discontinued care seek-

ing for spine pain, including the use of the 2-year wash-

out period. Despite this, the current study examined a

period of 6 years of patient care for patients included in

the final sample (N¼ 54,852). Although our initial sam-

ple contained nearly 1,000,000 veterans, the final sample

was still large and allowed for adequate statistical power

to detect change. Furthermore, the episodes of care ex-

amined were restricted to care received in VHA facilities

and do not reflect patients who may have received spine

pain care in non-VHA facilities. Finally, our categorized

measures of pain intensity NRS ratings, and opioid and

benzodiazepine prescriptions were defined across 2 years

and may not capture the full spectrum of their effects in

original scale.

This study addressed significant literature gaps such as

longitudinally examining correlates associated with

healthcare utilization for spine pain. While other studies

have examined some of the same correlates, results have
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inconsistently supported the role of the correlates in pre-

dicting healthcare utilization, largely among samples

with LBP only. The current study yields valuable infor-

mation about risk and protective factors for seeking new

and continued episodes of care for spine pain (as well as

examining those who discontinue care for spine pain).

Results provide additional guidance for identifying those

who are at-risk of developing persistent spine pain to ad-

dress individual treatment outcomes and affect systemic

practices in healthcare (e.g., improving the use of

guideline-concordant care).

Supplementary Data

Supplementary data are available at Pain Medicine

online.
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