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Abstract The general population has a pessimistic view

of low back pain (LBP), and evidence-based information

has been used to positively influence LBP beliefs in pre-

viously reported mass media studies. However, there is a

lack of randomized trials investigating whether LBP beliefs

can be modified in primary prevention settings. This cluster

randomized clinical trial investigated the effect of an evi-

dence-based psychosocial educational program (PSEP) on

LBP beliefs for soldiers completing military training.

A military setting was selected for this clinical trial,

because LBP is a common cause of soldier disability.

Companies of soldiers (n = 3,792) were recruited, and

cluster randomized to receive a PSEP or no education

(control group, CG). The PSEP consisted of an interactive

seminar, and soldiers were issued the Back Book for ref-

erence material. The primary outcome measure was the

back beliefs questionnaire (BBQ), which assesses inevita-

ble consequences of and ability to cope with LBP. The

BBQ was administered before randomization and 12 weeks

later. A linear mixed model was fitted for the BBQ at the

12-week follow-up, and a generalized linear mixed model

was fitted for the dichotomous outcomes on BBQ change

of greater than two points. Sensitivity analyses were per-

formed to account for drop out. BBQ scores (potential

range: 9–45) improved significantly from baseline of

25.6 ± 5.7 (mean ± SD) to 26.9 ± 6.2 for those receiving

the PSEP, while there was a significant decline from

26.1 ± 5.7 to 25.6 ± 6.0 for those in the CG. The adjusted

mean BBQ score at follow-up for those receiving the PSEP

was 1.49 points higher than those in the CG (P \ 0.0001).

The adjusted odds ratio of BBQ improvement of greater

than two points for those receiving the PSEP was 1.51

(95% CI = 1.22–1.86) times that of those in the CG. BBQ

improvement was also mildly associated with race and

college education. Sensitivity analyses suggested minimal

influence of drop out. In conclusion, soldiers that received

the PSEP had an improvement in their beliefs related to the

inevitable consequences of and ability to cope with LBP.

This is the first randomized trial to show positive influence

on LBP beliefs in a primary prevention setting, and these

findings have potentially important public health implica-

tions for prevention of LBP.
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Introduction

Low back pain (LBP) is a common chronic musculoskel-

etal disorder [19, 32] that causes significant disability [2,

31, 33, 40]. Specifically, LBP has been associated with the

inability to obtain or maintain employment [31] and lost

productivity while still employed [33]. Cost-effective

interventions for LBP are a research priority given its

adverse impact on society [10]. Providing evidence-based

education is one example of a cost-effective intervention

for LBP.

Educational approaches based solely on anatomical

explanations of LBP are known to be inadequate given the

contemporary understanding of a biopsychosocial concep-

tualization of LBP [17, 26, 37]. Currently, it is recom-

mended that patient education for LBP de-emphasizes the

anatomical cause of the pain, encourages the patient to

focus on resuming activity, teaches the patient to view LBP

as a common condition, and reinforces the importance of

maintaining positive attitude and coping styles [36, 38].

This change in education approach has had a positive

influence on management of existing LBP. For example,

advice to stay active and resume normal activities was

more effective than usual medical care for LBP in separate

randomized trials [14, 15, 18]. Psychosocial education that

encourages positive coping was associated with decreased

work absence in a quasi-experimental study [34]. The Back

Book [27] is a pamphlet that delivers standard, evidenced-

based information consistent with a biopsychosocial

model, and has been used in randomized clinical trials

demonstrating reduced disability and fear-avoidance

beliefs in general practice [8] and physical therapy settings

[12]. A quasi-experimental study also indicated that gen-

eral practice patients given the Back Book reported higher

patient satisfaction ratings and lower rates of persistent

LBP [10].

Although these secondary prevention findings are

important, less evidence is available to inform decision-

making regarding whether psychosocial education can be

effective in primary prevention of LBP. In an effective

primary prevention model, evidence-based information

would alter unwarranted beliefs about the consequences

and management of LBP, as well as reduce the fear and

threat of experiencing LBP. Understanding whether

favorably altering beliefs about LBP before LBP develops

has become a critical research priority given the huge cost

burden of LBP on society [3, 20] and the pessimistic views

held by the general population about the consequences of

LBP [13].

Several population-based studies have investigated the

primary prevention effects of psychosocial information on

LBP delivered by media campaigns [6, 7, 39, 43]. Col-

lectively these studies demonstrated a positive shift in LBP

beliefs [6, 7, 39, 43], with persistent effects noted 3 years

later by Buchbinder et al. [5]. Although these results are

encouraging, these population-based studies utilized quasi

experimental [7, 43] and ‘‘pragmatic observational’’ [39]

methodologies; no randomized trials have been reported to

date. Therefore, the purpose of this paper is to report the

effect of an evidence-based PSEP on LBP beliefs for sol-

diers completing military training and participating in an

ongoing cluster randomized clinical trial. This particular

setting was selected for this study, because disability from

LBP is commonly experienced in the military [16, 29] and

favorable shifts in LBP beliefs before LBP is experienced

could potentially alter this trend.

Materials and methods

Overview

The institutional review boards at the Brooke Army Med-

ical Center (Fort Sam Houston, TX, USA) and the Uni-

versity of Florida (Gainesville, FL, USA) granted approval

for this project. Consecutive soldiers entering the combat

medic advanced individual training (AIT) at Fort Sam

Houston, TX were considered for participation in this

study. This study reported a planned analysis of a proximal

outcome of the prevention of low back pain in the military

(POLM) clinical trial (NCT00373009) [11] which has been

registered at http://clinicaltrials.gov.

The goals of this study were to twofold. First, we wanted

to determine the efficacy of an implemented PSEP for

improving LBP beliefs. Second, we wanted to investigate

the potential of responder subgroups to the PSEP. Our

a priori hypothesis was that soldiers receiving the educa-

tion program would have an improvement in LBP beliefs,

in comparison to those that not receiving the education

program. We also investigated whether demographic or

psychological factors were predictive of improvement in

LBP beliefs to identify responder subgroups.

Subjects

Research staff at Fort Sam Houston, Texas introduced the

study to individual companies of soldiers. Soldiers were

screened for eligibility, and informed consent was

obtained, as appropriate. For 12 consecutive months sol-

diers were screened for eligibility according to the fol-

lowing inclusion/exclusion criteria.

Inclusion criteria

• age 18 (or emancipated minor that is 17-year-old) to

35-year-old,
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• participating in combat medic military occupational

specialty (MOS) training,

• English speaking and reading.

Exclusion criteria

• prior history of LBP (operationally defined as LBP that

limited work or physical activity, lasted longer than

48 h, and caused the subject to seek healthcare) or

previous medical history for any surgery for LBP,

• currently seeking medical care for LBP,

• history of degenerative joint disease, arthritis, spine

trauma or vertebral fractures, and/or spondylolisthesis,

• currently unable to participate in physical fitness

training due to injury in foot, ankle, knee, hip, neck,

shoulder, elbow, wrist, or hand injury,

• history of fracture (stress or traumatic) in proximal

femur and/or pelvis,

• currently pregnant,

• previous failure of AIT.

Randomization

Military training environments requires living in close

quarters with other members of the unit making individual

randomization an unfeasible option for this trial due to

concerns related to disruption of normal training schedule

and treatment contamination. Therefore, a cluster ran-

domization strategy was utilized for assigning companies

to receive or not receive the PSEP. This meant that for a

given company, every soldier who consented to the study

received the same study condition. Cluster randomization

is viable methodological choice that has been effectively

used in other large samples of primary prevention [23, 24,

42]. The randomization schedule was prepared by com-

puter and was determined before recruitment began. The

randomization schedule was balanced to ensure equal

allocation to each condition after 18 companies were

recruited.

Intervention

Companies of soldiers were randomized to receive or not

receive the PSEP. It was not possible to mask soldiers in

this study, because of the nature of the educational pro-

gram. The interventions are described below.

Psychosocial educational program (PSEP)

The PSEP involved an educational session within the first

14 days of entering AIT. The session consisted of an

interactive seminar designed by the POLM investigative

team and was implemented by study personnel. The overall

goal of the 45-min session was to emphasize current sci-

entific evidence on LBP. The seminar covered topics

related to the favorable natural history of LBP, lack of

definitive anatomical causes of LBP, the importance of

returning to normal activity, and decreasing fear-avoidance

beliefs and pain catastrophizing when experiencing LBP.

After the seminar, soldiers were involved in a question and

answer session and issued The Back Book [27]. The Back

Book was used as the educational supplement, because of

our prior experience with it in a physical therapy clinical

trial [12] and its prior association with positive shifts in

patient LBP beliefs [8, 10].

Control group (CG)

The CG received no formal instruction on LBP. An anat-

omy-based education program was not appropriate for a

comparison, because prior studies have demonstrated no

favorable change in LBP beliefs [8, 12, 34]. Furthermore,

use of a CG (as opposed to an alternate form of education)

is consistent with the methodology from the previously

reported population-based studies [6, 7, 39, 43].

Measurement

Study-related measures were collected by research per-

sonnel unaware of randomization assignment before AIT

and 12 weeks later, when AIT was completed. All mea-

sures were scored in a masked manner by computer

algorithm.

Primary outcome measure

The back beliefs questionnaire (BBQ) was the primary

outcome variable for this study. The BBQ is a previously

validated self-report questionnaire used to quantify beliefs

about the likely consequences of having LBP [35]. The

BBQ has 14 items with response options ranging from 1

(agree) to 5 (disagree), and only the nine inevitability items

are included for scoring (potential range: 9–45). Higher

BBQ scores are indicative of better LBP beliefs and indi-

cate the potential of a better ability to cope with LBP [6, 7].

In addition to having sound psychometric properties, the

BBQ has been used as an outcome measure in other studies

investigating educational and mass media interventions [5–

7, 34]. Use in this trial is appropriate for our hypotheses

and will also allow for cross-study comparisons.

Other measures

Commonly implemented and previously validated self-

report questionnaires were used to compare baseline
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attributes for the intervention groups and to determine

baseline influence on LBP belief outcomes. The medical

outcomes survey 12-item short-form health survey (SF-12)

was used as a self-report of health status for physical and

mental function. The physical and mental component

summary scales (PCS and MCS) were reported individu-

ally in this study because they are valid estimates of

physical and mental health [41]. The state-trait anxiety

questionnaire (STAI) [30] and Beck depression inventory

(BDI) [9, 28, 44] were used to measure negative affect

from generalized anxiety and generalized depression,

respectively. Nine items from the fear of pain questionnaire

(FPQ-III) were used to measure fear about specific situa-

tions that normally produce pain [1, 21, 25].

Sample size estimation

In a previous study from Buchbinder et al. [5.], it was

estimated that a sample size of 550 provided 80% power to

detect a shift in BBQ of 0.5 (at 0.05 significance). Our

primary sample size estimation was based on determining

the effect of education and exercise programs on the

occurrence and severity of LBP episodes [11]. Such a

sample size (16 companies, approximately 3,200 soldiers)

provided adequate statistical power for the planned proxi-

mal outcome analysis of LBP beliefs, as well as the con-

sideration of responder subgroups from various

demographic and psychological factors.

Data analysis

Demographic and baseline levels of variables were com-

pared between the two randomly assigned groups using t

test for comparison of means and chi-square tests for

comparison of proportions. It was determined a priori that

variables significantly different between the two groups

would be considered in the final analyses, in addition to

previously specified covariates of sex, age, and race.

First, we analyzed the 12-week follow-up completers

only, as a liberal estimate of treatment effect. A linear

mixed model was fitted for the BBQ at the 12-week follow-

up in continuous scale, and a generalized linear mixed

model was fitted for the dichotomous outcomes on BBQ

change of more than two points. Two points was selected

as a criterion of meaningful change in the BBQ, because it

corresponded with previously reported thresholds in the

literature such as 2-year population changes in BBQ scores

that were associated with improvements in worker’s com-

pensation claims [7]. There was no sample-specific cut-off

scores available for this part of the analysis, as the BBQ

has not been previously studied in military samples.

A sensitivity analysis regarding missing data was con-

ducted with the following 3-step process: (1) the dropout

rates were compared across the education programs to

assess systematic differences; (2) demographic and base-

line levels of variables were examined for their relationship

to dropout. Those variables related to dropout status were

used to impute missing values for use in the intention to

treat analysis of all soldiers; (3) comparison of the

completers versus imputation analyses would provide an

additional estimate of the effect of dropouts on hypothesis

tests. All statistical analyses were performed using the SAS

software, version 9 (SAS Institute Inc, 1996).

Results

Refer to Fig. 1 for a flow chart describing the number of

patients considered for this trial, eventually enrolled into

the trial, and completed follow-up assessment, as per

CONSORT guidelines [22]. Descriptive statistics for the

sample (n = 3,792) are summarized in Table 1. There

were small post randomization differences noted for the

PSEP and CG, such that soldiers assigned to PSEP had

worse BBQ scores, were older, more likely to have college

level or more education, and more likely to have enlisted in

the army for 1–3 years (P \ 0.01). These variables were

included as covariates in the subsequent analyses.

The BBQ score improved significantly (P \ 0.0001)

from baseline of 25.6 ± 5.7 (mean ± SD) to 26.9 ± 6.2 at

the 12-week follow-up for those receiving the PSEP, while

there was a significant decline (P \ 0.0001) from

26.1 ± 5.7 to 25.6 ± 6.0 for those in the CG (Fig. 2). The

effect sizes of BBQ change were 0.18 and -0.10, for the

PSEP and CG groups, respectively. These differences

favoring the PSEP for BBQ scores were statistically sig-

nificant at the 12-week follow-up (P \ 0.0001). Table 2

presents the results of linear mixed modeling of the BBQ at

the 12-week follow-up and the results of generalized linear

mixed models for the dichotomous outcomes of BBQ

improvement (greater than two points). The adjusted mean

improvement for those receiving the PSEP was 1.49 points

higher than those in the 4CG (P \ 0.0001). The adjusted

odds ratio of BBQ improvement for those receiving the

PSEP was 1.51 (95% CI = 1.22–1.86) compared to those

in the CG.

BBQ score at intake, older age, female, race other than

white, college education or higher are significantly asso-

ciated with higher BBQ score at the follow-up. When

psychological factors were investigated, only fear of pain

and depression were statistically associated with BBQ

follow-up score. These psychological associations were

small in magnitude, as every unit increase in FPQ and BDI

was associated with a 0.04 and 0.10 point lower follow-up

BBQ score, respectively. The analyses investigating sub-

group responder characteristics indicated potential
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demographic influences on BBQ scores (Table 2). BBQ

improvement for soldiers of race other than white had an

odds ratio of 0.82 (95% CI: 0.69–0.98). College education

or higher was also related to BBQ improvement, with an

odds ratio of 1.23 (95% CI: 1.05–1.44). In contrast, none of

the psychological variables were associated with BBQ

improvement of greater than two.

There were no major changes in results when the sen-

sitivity analyses were performed, suggesting minimal

influence of study drop out. The CG had a higher drop out

rate than the PSEP group (25.7 vs. 19.8%). The drop outs

from the two groups had the same intake characteristics,

except that proportion of soldiers of race other than white

in the CG was higher than that of the PSEP group. There

were significant differences (P \ 0.05) from the soldiers,

who completed the follow-up (n = 2,940) at 12 weeks

compared to those soldiers that dropped out (n = 852) in

baseline BBQ, PCS, MCS, BDI, STAI, race, education

level, and time enlisted in army. These variables were used

to predict the BBQ at follow-up for those dropped out

using a linear mixed model fitted based on complete data.

Sensitivity analyses were then performed by running two

separate models. The first model was an intention to treat

analysis with all soldiers (n = 3,792) using the imputed

outcome for those not completing follow-up. The second

model was an analysis of the imputed outcome for only

those soldiers (n = 852) not completing follow-up. In the

intention to treat analysis, the adjusted mean BBQ scores at

follow-up for those receiving the PSEP was 1.44 points

higher than those in the CG (P \ 0.0001), with an odds

Assessed for eligibility (n= 6,700) 
Excluded (n= 2,908) 

Reason
Refused to participate (n = 1,372)  
Age (n = 409) 
Previous LBP (n = 823)     
Current treatment LBP (n = 92)  
Other pain disorder or injury (n = 135)  
Other: (n=77) 
   

Allocated to PSEP (n=1,727)  
Received PSEP (n=1,425) 
Did not receive PSEP (n= 302) 
Reasons: Sick call, company 
obligations, out of ranks 

Allocation 

Analysis 

Follow-Up 

Randomized 
(n = 3,792) 

Allocated to CG (n=2,065)  

12-week follow-up (n =1,318)  
Lost to follow-up (n = 409) 
Reasons:  Changed companies, 
changed military specialty, or failed 
AIT  

12-week follow-up (n = 1,622)  
Lost to follow-up (n = 443) 
Reasons:  Changed companies, 
changed military specialty, or failed 
AIT  

ITT analysis (n = 1,727)  
Completer analysis (n = 1,318) 
Excluded (n = 0)  
Reasons: All Soldiers included in 
sensitivity analyses  

ITT analysis (n = 2065)  
Completer analysis (n = 1,622)  
Excluded (n = 0) 
Reasons: All Soldiers included in 
sensitivity analyses  

Fig. 1 Summary of recruitment, enrollment, follow-up, and analysis for psychosocial education trial. LBP low back pain, PSEP psychosocial

education program, CG control group, AIT advanced individual training, ITT intention to treat analysis
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ratio for BBQ improvement of 1.75 (95% CI: 1.44–2.13).

In the imputation outcome analysis the adjusted mean BBQ

scores for those receiving the PSEP was 1.31 points higher

than those in the CG (P \ 0.0001), with an odds ratio for

BBQ improvement of 2.10 (95% CI: 1.52–2.92).

Discussion

The general population has a pessimistic view on the

consequences of LBP, and it has been hypothesized that

such beliefs contribute to the development of disability

from LBP [13]. Information that positively alters beliefs

about LBP to better reflect current evidence has potential

treatment implications in a variety of settings [7, 8, 10, 12,

39, 43]. Consecutive companies of soldiers were recruited

for the current study, excluding those with a previous

history of LBP or with a current musculoskeletal pain

condition. Our findings suggested that for this cohort, the

PSEP resulted in a small improvement in LBP beliefs and

potential ability to cope with LBP. Our study included a

CG that suggests the natural history of LBP beliefs is to

slightly worsen in this particular environment. Although

only a small effect size was associated with BBQ

improvement, the current study adds to the existing liter-

ature as it is the first randomized trial to demonstrate

positive influence on LBP beliefs in a primary prevention

setting.

Table 1 Sociodemographic and psychological characteristics of the military sample

Factors Intake (n = 3,792) Missed 12-week follow-up (n = 852)

Total CG (n = 2,065) PSEP (n = 1,727) Total CG (n = 443) PSEP (n = 409)

BBQ total [mean (SD)] 25.9 (5.7) 26.1 (5.7) 25.6 (5.7)* 25.4 (5.6) 25.7 (5.5) 25.2 (5.7)

PCS total [mean (SD)] 53.5 (5.1) 53.5 (5.2) 53.4 (5.1) 52.8 (5.6) 52.9 (5.4) 52.6 (5.8)

MCS total [mean (SD)] 49.1 (8.6) 49.2 (8.6) 49.0 (8.7) 47.7 (9.8) 48.3 (9.5) 47.0 (10.1)

FPQ total [mean (SD)] 18.1 (5.8) 17.9 (5.9) 18.3 (5.7) 18.1 (6.1) 17.7 (6.3) 18.5 (5.9)

BDI total [mean (SD)] 6.4 (6.6) 6.4 (6.7) 6.3 (6.5) 7.9 (8.0) 7.8 (8.0) 7.9 (8.0)

STAI total [mean (SD)] 36.0 (9.2) 35.9 (9.3) 36.0 (9.0) 37.7 (9.8) 37.6 (10.0) 37.8 (9.7)

Age [mean (SD)] 22.0 (4.4) 21.6 (4.2) 22.4 (4.6)* 21.9 (4.4) 21.6 (4.1) 22.2 (4.7)

Race [n (%)]

Other 1,049 (27.7) 581 (28.1) 468 (27.1) 288 (33.8) 173 (39.1) 115 (28.1)*

White or Caucasian 2,743 (72.3) 1,484 (71.9) 1,259 (72.9) 564 (66.2) 270 (61.0) 294 (71.9)

Gender [n (%)]

Female 1,103 (29.1) 625 (30.3) 478 (27.7) 252 (29.6) 144 (32.5) 108 (26.4)

Male 2,689 (70.9) 1,440 (69.7) 1,249 (72.3) 600 (70.4) 299 (67.5) 301 (73.6)

Education [n (%)]

College or more 2,028 (53.5) 1,073 (52.0) 955 (55.3) 391 (45.9) 195 (44.0) 196 (47.9)

High school or less 1,764 (46.5) 992 (48.0) 772 (44.7) 461 (54.1) 248(56.0) 213 (52.1)

Income [n (%)]

$35,000 or more 665 (17.6) 322 (15.6) 343 (19.9)* 143 (16.8) 63 (14.3) 80 (19.7)

Less than $35,000 3,118 (82.4) 1,738 (84.4) 1,380 (80.1) 706 (83.2) 379 (85.8) 327 (80.3)

Time in army [n (%)]

1–3 years 322 (8.5) 153 (7.4) 169 (9.8)* 54 (6.3) 25 (5.6) 29 (7.1)

\1 year 3,199 (84.4) 1,794 (87.0) 1,405 (81.4) 733 (86.0) 386 (87.1) 347 (84.8)

[3 years 269 (7.1) 116 (5.6) 153 (8.9) 65 (7.6) 32 (7.2) 33 (8.1)

BBQ back beliefs questionnaire, PSEP psychosocial education program, FPQ-III fear of pain questionnaire, BDI Beck depression inventory,

STAI state trait anxiety index, PCS physical component summary, MCS mental component summary

* P \ 0.01 in t tests for comparison of means and chi-square tests for comparison of proportions between the two randomly assigned groups

25

26

27

28

29

30

12-WeekBaseline
Assessment Period 

B
B

Q
 S

co
re

 

CG PSEP

Fig. 2 Psychosocial education results in improvement in low back

pain beliefs. BBQ back beliefs questionnaire, CG control group, PSEP
psychosocial education program. Statistically significant differences

were present at the 12-week assessment (P \ 0.0001)
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These results are consistent with earlier findings on

improving LBP beliefs from population-based studies that

used quasi-experimental or observational designs in Aus-

tralia [5–7], Scotland [39], and Norway [43]. Although the

evidence-based educational messages regarding LBP were

likely similar across all studies, the current study incor-

porated one time, group instruction as compared to

information delivered by radio, television, or print adver-

tisements. The current study had the shortest follow-up

time (12 weeks), while previously reported studies had

follow-up times up to 3 years. Despite these methodolog-

ical differences, there appears to be converging evidence

that LBP beliefs can be effectively altered with evidence-

based information delivered by a variety of mediums.

The relevance of the observed improvement in LBP

beliefs is an important consideration when interpreting the

results of this trial; yet definitive clinically important

thresholds for BBQ change have not been reported. We

utilized a BBQ change criterion based on the initial

Buchbinder et al. [6, 7] studies that reported that a 2-year

mean BBQ change of 1.9 was associated with decreased

rates of compensation claims [7]. In contrast, we reported a

smaller mean improvement of 1.5 in BBQ scores at

12 weeks. This smaller magnitude of change and earlier

outcome assessment indicate a smaller potential for

affecting future reports of disability and pain [7]. One

reason for a smaller effect size in the current trial could be

that the previously reported study [7] utilized quasi-

experimental methodology, which has the potential to

overestimate treatment effects [4]. Other equally plausible

reasons for the smaller effect size observed in our study

include the previously mentioned differences in study

populations, and the mass media campaign by Buchbinder

et al. [7] was more effective than a single session PSEP.

Another part of our analysis was to determine if

demographic predictors of success existed, suggesting the

potential for responder subgroups to exist. These analyses

indicated that soldiers of race other than white were less

likely to report a BBQ improvement (OR = 0.82), while

those with college education or higher were more likely to

report a BBQ improvement (OR = 1.23). These results

suggest the potential of cultural or socioeconomic influ-

ences on the alteration of LBP beliefs. We are hesitant to

speculate further on these influences, because these find-

ings are preliminary and their theoretical implications are

beyond the scope of the current manuscript. The only other

available report is from Buchbinder et al. [5], who have

reported similar levels of BBQ improvement across most

demographic factors, with only upper white-collar workers

having larger BBQ changes. Additional research is neces-

sary to replicate these findings and determine if race or

education status can be used to identify LBP belief

responder subgroups.

Previous studies have not considered psychological

factors, and our study suggests that fear of pain and

depression was predictive of BBQ follow-up scores.

Table 2 Summary of analyses results for low back pain beliefs

Effects BBQ total at follow-up (continuous) BBQ improvement (categorical)

Estimate SE P value Odds ratios 95% CI P value

Intercept 15.66 2.35 \0.0001

BBQ total at intake 0.41 0.02 <0.0001

PSEP 1.49 0.22 <0.0001 1.51 1.22 1.86 0.0001

Age 0.06 0.02 0.0090 1.01 0.99 1.03 0.1939

Gender: female 0.84 0.24 0.0004 0.90 0.76 1.07 0.2217

Race: others -0.23 0.24 0.3271 0.82 0.68 0.96 0.0128

Education: college or more 0.45 0.22 0.0401 1.23 1.05 1.44 0.0106

Income: $35,000 or more -0.13 0.28 0.6374 1.00 0.82 1.22 0.9722

Time in army: 1–3 years 0.51 0.54 0.3432 1.11 0.76 1.62 0.5814

Time in army: \1 year -0.03 0.42 0.9516 0.95 0.71 1.27 0.7344

FPQ-III total at intake -0.04 0.02 0.0205 1.00 0.99 1.02 0.5859

BDI total at intake -0.10 0.02 <0.0001 0.99 0.97 1.01 0.1905

STAI total at intake -0.01 0.02 0.7679 1.01 0.99 1.02 0.3146

PCS total at intake 0.00 0.02 0.8621 1.00 0.98 1.02 0.9922

MCS total at intake -0.02 0.02 0.1889 1.00 0.99 1.01 0.9270

Continuous outcome was calculated by raw change score and categorical outcome was defined as yes/no depending whether BBQ score increased

more than two points from time of intake to follow-up. Statistically significant predictors are indicated in bold font (P \ 0.05)

BBQ back beliefs questionnaire, PSEP psychosocial education program, FPQ-III fear of pain questionnaire, BDI Beck depression inventory,

STAI state trait anxiety index, PCS physical component summary, MCS mental component summary
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However, these associations were quite small, suggesting

these baseline psychological factors have only a minimal

influence on BBQ outcome. Contrary to our expectations,

baseline psychological factors were not associated with

BBQ change greater than two. Psychological distress has

been consistently associated with the development of

chronic LBP [17, 26], and we expected those with higher

pre-morbid levels of anxiety, depression, and fear of pain

to have a stronger association with BBQ improvement.

However, this was not the case in the current trial, as only

weak statistical associations with follow up scores existed.

A possible explanation for these unexpected findings could

be that psychological distress levels were very low in this

particular setting (Table 1), and these low levels had

minimal potential to influence LBP beliefs. Another

explanation is that the psychological factors of interest

have a strong influence on LBP beliefs but only when

individuals are actively experiencing LBP. Overall the

responder analyses suggest that for this setting the PSEP

intervention should not be considered for targeted appli-

cation to psychological subgroups. However, future studies

in different primary prevention cohorts with wider ranges

of psychological distress are necessary to further investi-

gate this issue.

The primary limitation of this study is that we did not

investigate the LBP beliefs after 12 weeks or the effect of

the PSEP on subsequent reports of pain, disability, and

health care utilization. Pain, disability, and health care

utilization are important outcomes to consider and these

will be considered as 2-year endpoints in the ongoing

POLM trial [11]. PSEP effect on LBP beliefs was an

important factor to establish before determining pain, dis-

ability, and health care utilization as distal outcomes,

because previous studies on the topic had not used ran-

domized trial methodology. Another limitation is that this

study was performed in a military setting, while the other

studies in this area were performed with general popula-

tions. Although disability from LBP is a major problem

across both of these settings, caution should be used when

attempting to generalize our results to the general popu-

lation. The use of a CG allowed us to determine the 12-

week natural history of LBP beliefs, but it is also another

limitation of this study. The effects of this particular PSEP

are in reference to the CG, not a comparison education

session.

Conclusion

This is the first randomized trial to show positive

influence on LBP beliefs following a PSEP implemented

in a primary prevention setting. In contrast, LBP beliefs

slightly deteriorated for those in the CG. Though only

small effect sizes were observed, these findings have

potentially important public health implications for pre-

vention of LBP. Future study will involve continuing the

POLM trial to collect reports of LBP occurrence,

severity, and health care utilization over the next 2 years

[11]. These endpoints will allow us to make broader

conclusions about the effectiveness of the PSEP for

clinical presentation of LBP. Future study will also

involve providing the same PSEP to health care pro-

viders and determine whether it positively influences

professional advice given for treatment of LBP. Last, the

same PSEP could be investigated to determine if it has

public health implications for environments outside of

the military, for example its effects on LBP beliefs in

schools, universities, occupational, or clinical settings.
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