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Measuring Success Rates  
of Nonsurgical Treatment in Veterans 

With Chronic Low Back Pain and 
Posttraumatic Stress Disorder:  

A Pilot Study
Agnes Wallbom, MD; David Benton, DO; Tara Victor, PhD; Alberto Miranda, MD;  

Anne Nastasi, MD; Shirley Chi, MD; and Chi-Hong Tseng, PhD

This retrospective medical record review empirically measured the  
efficacy of “Back School”—a nonsurgical treatment for chronic  

low back pain—in 4 different groups of veterans. 

Caused by exposure to trauma, 
posttraumatic stress disorder 
(PTSD) is a condition char-
acterized by debilitating fear 

and anxiety. Of all the mental disor-
ders that were diagnosed in 73,157 
veterans following their service in 
Operation Enduring Freedom and/
or Operation Iraqi Freedom (OEF/
OIF), PTSD was the most common 
at 46%.1 PTSD frequently occurs with 
other conditions, including chronic 
pain2-4; in fact, existing evidence 
suggests that individuals who have 
chronic pain may be particularly vul-
nerable to developing PTSD.5  

Veterans in recent years are display-
ing alarmingly high rates of comorbid 
pain conditions and PTSD.6,7 Possi-

bly due to the stigma associated with 
receiving psychiatric care, many of 
these OEF/OIF veterans are present-
ing in pain clinics rather than mental 
health settings.8 Indeed, the prevalence 
of pain is high in OEF/OIF veterans9; 

musculoskeletal pain, specifically back 
pain, is cited most often.10  

The experience of pain differs 
when PTSD is a comorbid condition 
in the general population2,5,11; this 
observation is particularly true in the 
OEF/OIF veteran population.6 Clini-
cal observation shows that individu-
als with PTSD often are challenged 
by psychologic barriers to pain treat-
ment, and the literature suggests that 
pain-related fear and avoidance be-
havior may contribute to the devel-
opment and maintenance of chronic 
pain.11-13 More specifically, research 
suggests that a fear of movement/
(re)injury, or kinesiophobia, predicts 
pain-related avoidance behavior (poor 
treatment compliance) and subse-
quent disability (poor outcome) in 
patients who have chronic pain.14,15

Alternatively, it has been sug-
gested that it is not the fear of pain, 

but, rather, the beliefs and cogni-
tions about performing certain move-
ments, that motivates avoidance 
behavior.16 Patients with PTSD and 
chronic low back pain (CLBP) clini-
cally appear to believe that pain is a 
signal of serious damage to the body, 
making them vulnerable to the ef-
fects of catastrophizing—“an exag-
gerated negative orientation toward 
actual or anticipated pain experi-
ences”17—which is a major aspect 
of fear-avoidance models of chronic 
pain.18,19 PTSD is an anxiety disorder 
characterized by hypervigilance, re-
experiencing, and avoidance.20 These 
characteristics likely increase the pa-
tient’s susceptibility to such fears or 
cognitions about performing certain 
movements and, subsequently, hin-
der treatment. This probably is most 
true in patients whose pain is the re-
sult of trauma.   

“Back School”—a program com-
posed of patient education and lum-
bar stabilization exercises—is well 
established as the standard non-
surgical intervention for back pain. 
However, no studies have examined 
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whether this intervention is effective 
in veterans who have CLBP and con-
comitant PTSD. This is particularly 
concerning in the OEF/OIF veteran 
population, given their differences 
in demographics and etiology.10 For 
example, the OEF/OIF veterans are 
younger, have a higher number of fe-
males, and have been more exposed 
to blast injuries than veterans of previ-
ous eras. Clinical observation suggests 
the need for change in how chronic 
pain is treated to meet the unique 
needs of this population, and there 
is a clear “need for empirical data re-
garding trauma-related pain care.6”

Our pilot study sought to em-
pirically measure the effectiveness 
of Back School in terms of compli-
ance and perceived/self-reported dis-
ability in 4 groups of veterans with 
CLBP. We were particularly interested 
in evaluating its efficacy in OEF/OIF 
veterans who also had a clinically 
confirmed diagnosis of PTSD.  

METHODS  

Participants
We obtained approval from the local 
Institutional Review Board and the 
U.S. Army Medical Research and Ma-
teriel Command Headquarters Office 
of Research Protections, Human Re-
search Protections Office. We retro-
spectively reviewed medical records 
of patients treated in an outpatient 
physical medicine and rehabilitation 
clinic from January 2006 through 
July 2007 to empirically examine the 
differential treatment outcomes of 4 
groups of military veterans referred 
for Back School. 

Patients were included in the study 
if they were a veteran receiving care 
in the VHA, were enrolled in Back 
School during the time period under 
study (January 2006 through July 
2007), received a diagnosis of CLBP 
lasting 3 months or longer, and re-

ceived documentation by a physiatrist 
that the spine was cleared for active 
therapies in Back School. It also was 
noted whether the included patient 
had a diagnosis of PTSD that was veri-
fied by a mental health provider.

Patients were excluded if they were 
currently enrolled in Back School. Pa-
tient data must have been collected 
retrospectively and, therefore, patients 
were excluded if they underwent Back 
School beyond 2007. Patients also 
were excluded if they had a diagnosis 
of acute low back pain (less than 3 
months duration). 

Intervention
Back School is composed of 2 parts. 
Back School I is an educational com-

ponent that introduces basic back 
anatomy and related musculature, 
correct body mechanics and pos-
tures, and simple back stretching and 
strengthening exercises. The class 
consists of a single 2-hour group 
session. Back School II, “Lumbar 
Stabilization Workshops,” contains 
fewer patients. It is an intermediate 
program consisting of lumbar stabili-
zation exercises that are designed to 
train the abdominal muscles to con-
trol the position of the pelvis. Patients 
must have the flexibility to perform 
exercises and learn to bend from the 
hips instead of the lumbar spine. The 
exercises in this part of the program 
progress from easiest to more difficult 
postures (supine to prone to hands-
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and-knees to standing) and, finally, 
integrate functional activities of daily 
living. Only patients who are found 
physically capable of progressing to a 
more advanced exercise program are 
allowed to advance to Back School 
II. Patients must be able to perform 
exercises in a prone or hands-and-
knees position, be motivated to learn, 
and be committed to eight 1-hour 
sessions over a 1-month period. As 
part of the clinical component, pa-
tients are routinely asked to complete 
a standard clinical Back School ques-
tionnaire before and after both Back 
School sessions.  

Measures
Patient improvements were scored 
using 2 instruments. The visual nu-
meric scale (VNS)—a standardized, 
reproducible scale that has been well 
documented in clinical research stud-
ies—consists of the numbers 0 to 10 
written on paper for each patient to 
circle, with 0 indicating “no pain” 
and 10 indicating “worst pain.”21 The 
Back School questionnaires queried 
patients about self-perceived disabil-

ity (for example, sitting, walking) and 
also were used in our assessment. 
Paired t tests were performed. Out-
come measurements also included 
compliance (attendance). Summary 
statistics, including mean, SD, and fre-
quency distribution, were generated 
for the baseline demographic informa-
tion to characterize the study’s partici-
pants. ANOVA was used to compare 
continuous variables between groups, 
and chi-square test or Fisher’s exact 
test was used to compare categori-
cal variables. All tests were 2-sided, 
and P < .05 was considered statisti-
cally significant. If there was a statis-
tically significant difference between 
the groups, subsequent analyses (that 
is, 2 sample t tests to compare con-
tinuous variables, and chi-square test 
or Fisher’s exact test to compare cat-
egorical variables) were performed to 
compare various pairwise groups or 
group combinations.

RESULTS
Data from an initial 321 subjects were 
gathered from the Back School log, 
dated January 2006 through July 

2007. Three medical records con-
tained no other information than a 
sign-in and were ineligible for inclu-
sion. Subsequently, 318 records were 
divided into 4 groups based on the 
diagnosis of PTSD and OEF/OIF vet-
eran status: Group 1 had non-OEF/
OIF veterans without PTSD, Group 
2 had non-OEF/OIF veterans with 
PTSD, Group 3 had OEF/OIF veter-
ans without PTSD, and Group 4 had 
OEF/OIF veterans with PTSD. 

Patient demographics
The mean age overall at participa-
tion in Back School was 55.86 years 
(SD, 13.88) with a significant differ-
ence between non-OEF/OIF veterans 
(Groups 1 and 2) and OEF/OIF vet-
erans (Groups 3 and 4) (P < .001). 
Whereas males were the overall major-
ity (96%), significantly more females 
(20%) comprised the OEF/OIF popu-
lation (Groups 3 and 4) (P < .001). Of 
the 94% (299/318) that disclosed their 
race, most of the veterans were black 
(46%) or white (46%). There was no 
difference among groups in regard to 
race or marital status. Of the 96% that 

Table 1. Sample demographics in 4 groups of veterans 

 
Characteristic

Overall 
(n = 318)

Group 1a

(n = 213)
Group 2b

(n = 59)
Group 3c

(n = 33)
Group 4d

(n = 13)
Test of 

significance

Age, mean 
(SD), y

 
55.86 (13.88)

 
59.44 (12.30)

 
58.99 (7.30)

 
33.62 (7.48)

 
39.35 (8.37)

 
P < .0001

Sex, No. (%) 
   Male
   Female

 
304 (96)
14 (4)

 
209 (98)
  4 (2)

 
58 (98)
1 (2)

 
25 (76)
  8 (24)

 
12 (92)

1 (8)
P < .0001

Race, No. (%)
   Black
   White

 
138 (46)
138 (46)

 
  95 (47)
100 (49)

 
31 (57)
19 (35)

 
  7 (23)
14 (47)

 
5 (42)
5 (42)

N/S

Marital status, 
No. (%) 
   Single
   Divorced
   Married

 
 

116 (37)
  95 (30)
  77 (24)

 
 

81 (38)
66 (31)
46 (22)

 
 

23 (39)
  9 (15)
19 (32)

 
 

  7 (21)
15 (45)
10 (30)

 
 

5 (38)
5 (38)
2 (15)

 
N/S

N/S = not significant.
aGroup 1 = Non-Operation Enduring Freedom/Operation Iraqi Freedom (OEF/OIF) veterans without posttraumatic stress disorder (PTSD).
bGroup 2 = Non-OEF/OIF veterans with PTSD.
cGroup 3 = OEF/OIF veterans without PTSD.
dGroup 4 = OEF/OIF veterans with PTSD.
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disclosed their marital status, the top 3 
responses are included in Table 1. The 
majority of veterans who had PTSD 
served in the U.S. Army (65.28%;  
P = .003). Combat exposure was sig-
nificantly increased in OEF/OIF vet-
erans (Groups 3 and 4; 34.78%) vs 
non-OEF/OIF veterans (Groups 1 and 
2; 14.7%) (P = .002) (Figure 1). 

Pain/disability 
There was no significant difference 
among veterans in their preinterven-
tion self-perceived pain assessment, 
with an overall mean VNS rating of 
4.9, indicating a moderate level of 
pain. Most of the veterans (310/318, 
97.48%) completed Back School I 
without a difference in attendance 
among groups. However, a signifi-
cant improvement in VNS score  
(P = .0024) was found in those vet-
erans without a diagnosis of PTSD 
(Groups 1 and 3) (Figure 2).   

There was no difference among 
any of the groups in the self-reported 
ability to sit or walk following Back 
School I. Of those who continued on 
to Back School II (119/318; 37.5%), 
113 had available data for review. 
There was a difference in attendance 
among groups, with 101 of 113 vet-
erans (89.39%) completing Back 
School II. Interestingly, there was 
only a 50% completion rate in OEF/
OIF veterans with PTSD (Group 4;  
P = .049) (Figure 3).  

At baseline, the average pre-Back 
School II VNS score showed no 
difference among groups, and there 
was no significant difference in the 
change in self-perceived pain score 
following Back School II. However, 
there was a significant difference in 
self-reported function. The OEF/OIF 
veterans, regardless of PTSD status 
(Groups 3 and 4), demonstrated a 
smaller change in improvement with 
self-reported sitting postintervention  
(P = .042). Veterans with PTSD 

Figure 1. Reported combat exposure. OEF/OIF = Operation Enduring Freedom/Operation 
Iraqi Freedom.
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Figure 2. VNS values before and after completing Back School I. PTSD = posttraumatic 
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(Groups 2 and 4) also showed a 
smaller change in improvement in 
self-reported ability to walk (P = .033) 
(Figures 4 and 5).

Additional analyses were per-
formed to evaluate whether any sig-
nificant differences existed between 
the group who completed Back 
School I and II vs the group who 
only completed Back School I. Base-
line comparisons were made between 
those who completed Back School I 
and II (n = 119) and those who com-
pleted only Back School I (n = 199), 
with an attrition rate of 63.5%. There 
were no significant differences in de-
mographics, including age (P = .50), 
sex (P = .88), marital status (P = .07), 
or service types (P = .13). In addition, 
baseline clinical presentation of pain 
(VNS, P = .51) and functional scores 
(sitting, P = .53; walking, P = .71) 
were not statistically significant. 

DISCUSSION
Our study confirms that educa-
tion received about one’s condition 
in Back School I, by itself, improves 
self-perceived severity of pain in vet-
erans who have CLBP but do not 
have PTSD. Whereas, veterans with 
PTSD had similar levels of perceived 
pain at baseline, this did not improve 
with education alone. As expected, 
education alone did not change self-
perceived function across all groups.

OEF/OIF veterans with PTSD 
(Group 4) had a higher rate of non-
compliance than the other groups. In 
those who did participate, there were 
gains in perceived functional im-
provement in non-OEF/OIF veterans 
(Groups 1 and 2) in regard to sitting. 

Additionally, participation and 
compliance with the lumbar stabiliza-
tion exercise program (Back School 
II) demonstrated gains in perceived 
functional improvement in those 
without PTSD (Groups 1 and 3) with 
respect to walking.

Figure 3. Back School II completion rates.
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Figure 4. Self-reported disability (sitting) before and after completing Back School II. A 
negative delta indicates improved function. OEF/OIF = Operation Enduring Freedom/
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What is striking about the groups 
overall, however, is that only 37% of 
Back School I participants went on to 
Back School II. There is an additional 
“silent majority” (63%) of those 
who have not been surveyed, which 
makes the self-reported functional 
gains from Back School II difficult to 
generalize. Whereas, the additional 
analyses demonstrated a baseline 
clinical similarity between groups, it 
may be expected that those who did 
not complete Back School II (that is, 
those lost to attrition) may have had 
similar results. 

Study benefits
Our study’s results have the poten-
tial to enhance existing knowledge 
of what contributes to poor treat-
ment outcome in OEF/OIF veterans 
who have CLBP. Three main areas to 
address in order to remove barriers 
to treatment include (1) increasing 
compliance; (2) treating the negative 
effects of PTSD and its components 
(for example, anxiety, fear, kinesio-

phobia, catastrophizing), which may 
be interfering with function; and (3) 
acknowledging and addressing the 
effects of recent trauma in returning 
OEF/OIF veterans. 

The clinically and statistically sig-
nificant self-reported functional gains 
from Back School II, as found in our 
study, reinforce the need for a more 
nuanced approach to treating CLBP 
in individuals recently exposed to 
trauma—especially those who have 
CLBP and concomitant PTSD.

Study limitations
Our study had potential weaknesses 
due to its retrospective design. Con-
versely, our study’s design allowed 
for a historical perspective of those 
who already have been treated with 
a standardized intervention for CLBP. 
Nonetheless, our small sample size 
increased the potential for a Type II 
error, namely compliance, to occur. 
Furthermore, only those patients 
with a clinically confirmed diagno-
sis of PTSD were classified as hav-

ing PTSD in our study. As a result, 
the symptoms associated with PTSD 
may have been underrecognized in 
recently returning OEF/OIF veter-
ans. In addition, participants in Back 
School II may not be representative 
of all patients with CLBP. However, 
as the number of returning veter-
ans increases because of ongoing 
military conflict, so does the poten-
tial for a future cohort clinical study 
that can address larger sample sizes 
for comparison. Of further benefit is 
the opportunity to increase retention 
rates in those progressing from Back 
School I to Back School II, thus mak-
ing a future study population more 
generalizable.  

Other nonsurgical interventions 
for back pain include patient educa-
tion sheets, home exercise programs, 
topical modalities (heat/ice), topi-
cal creams, oral medications (non-
steroidal anti-inflammatory drugs 
[NSAIDs]), chiropractic manipula-
tion, and interventional spinal proce-
dures. These were not controlled for 
in our retrospective analysis. How-
ever, Back School I is a single 2-hour 
session. Results, including compli-
ance, in this single session should 
not be affected significantly by these 
additional interventions. Results of 
Back School II, however, may have 
been affected as it takes place over a 
4-week period. Significant pain relief 
from manipulation, topical or oral 
analgesics (including opioid medica-
tion), and interventional spinal pro-
cedures may significantly improve 
compliance with an exercise program. 
On the other hand, significant pain 
relief may increase attrition from an 
exercise program by removing a mo-
tivating factor for seeking treatment. 
One of the challenges of a retrospec-
tive analysis is the inability to control 
for these factors. Other interventions, 
including opioids and NSAIDs, may 
be controlled in future studies, or at 

Figure 5. Self-reported disability (walking) before and after completing Back School II. A 
positive delta indicates improved function. PTSD = posttraumatic stress disorder.
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least noted as possible confounding 
factors. Future study design also may 
include randomization into groups in 
order to equally distribute potential 
effects among groups.

Future directions
Future research should include a pro-
spective study with complementary 
clinical interventions that can poten-
tially address barriers to treatment. 
Our study’s results suggest that com-
pliance issues might be approached 
by addressing the symptoms of PTSD 
and recent trauma, and by having 1 
or more standardized clinical inter-
ventions available to veterans with 
CLBP and PTSD. 

Effective wellness interventions 
that promote healing and focus on 
the integration of mind and body after 
combat exposure, in addition to in-
terventions aimed at decreasing the 
overall levels of disability in OEF/
OIF veterans with CLBP and PTSD, 
must be developed. A prospective 
trial would be advantageous to have 
standardized outcome measures and 
to explore complementary options. 
Future studies also should incorpo-
rate a validated research instrument to 
evaluate function, such as the Roland-
Morris scale or Oswestry Disability 
Index.

Overall, information gathered 
from our pilot study potentially will 
enhance awareness of the need for 
an innovative, multidisciplinary ap-
proach to treating CLBP in veterans 
who have PTSD, which, eventually, 
can be empirically tested through 
clinical trial research.  

CONCLUSION
Education alone, such as that pro-
vided in Back School I, may have a 
positive impact on perceived pain in 
patients who have CLBP. However, 
a concomitant diagnosis of PTSD 
may have a negative influence on 

self-reported function, outcomes of 
pain, and compliance with prescribed 
therapeutic exercise for CLBP. This is 
especially true for OEF/OIF veterans 
recently returning from deployment, 
who deserve the best possible care. l 

Acknowledgments
This material is the result of work sup-
ported by DOD CDMRP W81XWH- 
08-2-0033. The authors also thank 
Mark Eisner, RKT, and Chanda Simon, 
MHA, RKT, for their support of the Back 
School program.

Author disclosures
The authors report no actual or poten-
tial conflicts of interest with regard to 
this article.

Disclaimer
The opinions expressed herein are those 
of the authors and do not necessarily 
reflect those of Federal Practitioner, 
Quadrant HealthCom Inc., the U.S. 
Government, or any of its agencies. 
This article may discuss unlabeled or 
investigational use of certain drugs. 
Please review complete prescribing in-
formation for specific drugs or drug 
combinations—including indications, 
contraindications, warnings, and ad-
verse effects—before administering 
pharmacologic therapy to patients.

REFERENCES
1.  Veterans Health Administration Office of Public 

Health and Environmental Hazards. Analysis of VA 
health care utilization among U.S. Southwest Asian 
war veterans: Operation Iraqi Freedom/Operation 
Enduring Freedom. http://www.health.mil/dhb 
/meetings/2006-12/Day1-Brown-OIFOEF-Veteran-
VA-Health-Care-Utilization-Update-Dec2006.pdf. 
Published November 2006. Accessed April 15, 2011.

2.  Asmundson GJG, Coons MJ, Taylor S, Katz J. 
PTSD and the experience of pain: Research and 
clinical implications of shared vulnerability and 
mutual maintenance models. Can J Psychiatry. 
2002;47(10):930-937.

3.  Asmundson GJG, Hadjistavropolous HD. Address-
ing shared vulnerability for comorbid PTSD and 
chronic pain: A cognitive-behavioral perspective. 
Cognitive Behavioural Pract. 2006;13:8-16.

4.  Asmundson GJG, Taylor S. PTSD and chronic pain: 
Cognitive-behavioral perspectives and practical im-
plications. In: Young G, Kane AW, Nicholson K, eds.
Psychological Knowledge in Court: PTSD, Pain and 

TBI. New York, NY: Springer; 2006.  
5.  Asmundson GJG, Bonin MF, Frombach IK, Norton 

GR. Evidence of a disposition toward tearfulness 
and vulnerability to posttraumatic stress in dysfunc-
tional pain patients. Behav Res Ther. 2000;38(8):801-
812.

6.  Clark ME, Bair MJ, Buckenmaier CC III, Gironda 
RJ, Walker RL. Pain and combat injuries in soldiers 
returning from Operations Enduring Freedom and 
Iraqi Freedom: Implications for research and prac-
tice. J Rehabil Res Dev. 2007;44(2):179-194.

7.  Seal KH, Bertenthal D, Miner CR, Sen S, Marmar 
C. Bringing the war back home: Mental health 
disorders among 103,788 US veterans returning 
from Iraq and Afghanistan seen at Department of 
Veterans Affairs facilities. Arch Intern Med. 2007; 
167(5):476-482.

8.  DeCarvalho LT, Whealin JM. What pain special-
ists need to know about posttraumatic stress dis-
order in Operation Iraqi Freedom and Operation 
Enduring Freedom Returnees. J Musculoskelet Pain. 
2006;14:37-45.

9.  Gironda RJ, Clark ME, Massengale JP, Walker RL. 
Pain among veterans of Operations Enduring Free-
dom and Iraqi Freedom. Pain Med. 2006;7(4):339-
343.

10.  Cohen SP, Griffith S, Larkin TM, Villena F, Larkin 
R. Presentation, diagnoses, mechanisms of injury, 
and treatment of soldiers injured in Operation Iraqi 
Freedom: An epidemiological study conducted 
at two military pain management centers. Anesth 
Analg. 2005;101(4):1098-1103.

11.  Sharp TJ, Harvey AG. Chronic pain and postrau-
matic stress disorder: mutual maintenance? Clin 
Psychol Rev. 2001;21(6):857-877.

12.  Fritz JM, George SZ. Identifying psychosocial vari-
ables in patients with acute work-related low back 
pain: The importance of fear-avoidance beliefs. Phys 
Ther. 2002;82(10):973-983.

13.  Vlaeyen JW, de Jong J, Geilen M, Heuts PH, van 
Breukelen G. The treatment of fear of movement/
(re)injury in chronic low back pain: Further evi-
dence on the effectiveness of exposure in vivo. Clin J 
Pain. 2002;18(4):251-261.

14.  Reneman MF, Jorritsma W, Dijkstra SJ, Dijkstra PU. 
Relationship between kinesiophobia and perfor-
mance in a functional capacity evaluation. J Occup 
Rehabil. 2003;13(4):277-285.

15.  Vlaeyen JW, Kole-Snijders AM, Boeren RG, van Eek 
H. Fear of movement/(re)injury in chronic low back 
pain and its relation to behavioral performance. 
Pain. 1995;62(3):363-372.

16.  Kronshage U, Kroener-Herwig B, Pfingsten M. Kine-
siophobia in chronic low back pain patients. Does 
the startle paradigm support the hypothesis? Int J 
Behav Med. 2001;8(4):304-318.

17.  Gatchel RJ, Peng YB, Peters ML, Fuchs PN, Turk 
DC. The biopsychosocial approach to chronic pain: 
Scientific advances and future directions. Psychol 
Bull. 2007;133(4):581-624.

18.  Asmundson GJG, Norton PJ, Vlaeyen JWS. Fear-
avoidance models of chronic pain: An overview. In: 
Asmundson GJG, Vlaeyen JWS, Crombez G, eds. 
Understanding and Treating Fear of Pain. Oxford, 
England: Oxford University Press; 2004.  

19.  Vlaeyen JW, Linton SJ. Fear-avoidance and its conse-
quences in chronic musculoskeletal pain: A state of 
the art. Pain. 2000;85(3):317-332.

20.  American Psychiatric Association. Diagnostic and 
Statistical Manual of Mental Disorders. 4th ed. Text 
Revision (DSM-IV-TR). Washington, DC: American 
Psychiatric Association; 2000.

21.  Ritter PL, González VM, Laurent DD, Lorig KR. 
Measurement of pain using the visual numeric scale. 
J Rheumatol. 2006;33(3):574-580.


