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Background: A spinal triage assessment service may impact a wide range of patient 

 outcomes. Investigating potential predictors of success or improvement may reveal why some 

people improve and some do not, as well as help to begin to explain potential mechanisms for 

 improvements. The objective of this study was to determine which factors were associated with 

improved short-term self-reported pain, function, general health status, and satisfaction in people 

undergoing a spinal triage assessment performed by physiotherapists.

Methods: Participants with low back-related complaints were recruited from people referred 

to a spinal triage assessment program (N=115). Participants completed baseline questionnaires 

covering a range of sociodemographic, clinical, and psychological features. Self-reported mea-

sures of pain, function, quality of life, and satisfaction were completed at 4 weeks following 

the assessment. Determination of “success” was based on minimal important change scores of 

select outcome measures. Multivariate logistic regression was used to explore potential predic-

tors of success for each outcome.

Results: Despite the complex and chronic presentation of most participants, some reported 

improvements in outcomes at 4 weeks post assessment with the highest proportion of participants 

demonstrating improvement (according to the minimal important change scores) in the Medical 

Outcomes Survey 36-item short-form version 2 physical component summary score (48.6%) 

and the lowest proportion of participants having improvements in the Numeric Pain Rating Scale 

(11.5%). A variety of different sociodemographic, psychological, clinical, and other variables 

were associated with success or improvement in each respective outcome.

Conclusion: There may be a potential mechanism of reassurance that occurs during the spinal 

triage assessment process as those with higher psychological distress (measured by the Fear 

Avoidance Beliefs Questionnaire and the Distress and Risk Assessment Measure) were more 

likely to improve on certain outcomes. The use of an evaluation framework guided by a biop-

sychosocial model may help determine potential mechanisms of action for a physiotherapy-

delivered triage program.
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Background
Musculoskeletal conditions such as low back pain (LBP), osteoarthritis, and other 

regional pain syndromes are highly prevalent and associated with a considerable bur-

den of pain, disability, and work loss.1–4 An estimated one in four adults will consult 

primary care for a musculoskeletal problem during a 1-year period with LBP being 

the most common reason for consultation.5 Although most people with back pain 

can be effectively managed in primary care, people with LBP continue to comprise 

a significant proportion of referrals made to secondary care specialist providers such 
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as orthopedic surgeons.6.7 As many of these patients are not 

considered to be surgical candidates,8,9 it calls into question 

the appropriateness and efficiency of this traditional referral 

pathway.

New models of care provision that function at the inter-

face between primary and secondary care and involve non-

surgical specialists or other health care professionals, such 

as physiotherapists (PTs), providing care to people with 

musculoskeletal problems are increasingly being reported 

in the literature.10–13 PTs with advanced orthopedic training, 

often practicing with a maximized or extended scope, have 

been shown to be equally as effective as orthopedic surgeons 

for the diagnosis and non-surgical management of many mus-

culoskeletal conditions.10,11,14–18 PTs performing this role have 

also contributed to reduced wait times and improved referral 

practices10,19 with data from the United Kingdom indicating 

that pre-screening of patients by PTs can more than double 

the proportion of patients who need surgery on assessment 

by the surgeon.20 However, research evaluating these types of 

programs is sparse.21 The few programs studied or evaluated 

focus on general musculoskeletal practices10,22–24 or hip and 

knee joint arthritis management only.12,25 Few triage services 

delivered by PTs focused solely on spinal conditions are 

described or evaluated in the literature.19,26,27

A triage assessment program delivered by PTs can be 

viewed as a complex intervention that may have the poten-

tial to impact a wide range of patient-centered outcomes.28 

Complex interventions may contain a number of different 

elements that act independently or interdependently, thus it 

is difficult to identify precise mechanisms that contribute to 

outcomes.29A systematic review examining the evidence of 

extended roles for a variety of health professionals, including 

PTs, concluded that one of the notable omissions in much 

of the research was a focus on health outcomes in patients.30 

We have recently shown that participants of a spinal triage 

program delivered by PTs demonstrated overall significant 

short-term (ie, 4 weeks) improvements in self-reported pain 

and general physical health as well as high satisfaction with 

the service; however, the reasons for these improvements 

remain unclear.31,32 Examination of potential predictors of 

short-term success or improvement in outcomes using a 

biopsychosocial model may help to shed light on why some 

people improve and some do not, as well as help to explain 

potential mechanisms of action for improvements in this 

relatively short time frame after the triage assessment.

A purely biomedical approach to care has been unproduc-

tive for many musculoskeletal problems, especially for those 

that are chronic or persistent.33 The biopsychosocial model is 

proposed as a means to more completely understand,  evaluate, 

and manage disability attributed to persisting health condi-

tions such as chronic back disorders.34–36 A biopsychosocial 

approach acknowledges the interaction between physical 

or biological, psychological and social factors.34,35,37,38 This 

model draws on a broader understanding of biological and 

psychosocial influences on the development and persistence 

of pain and disability. The model does not reject a search for 

important pathology, but shifts the emphasis to other compo-

nents of the problem.33 Unfortunately, much of the outcomes 

research involving people with spine-related problems to date 

has not incorporated this multidimensional approach.

The purpose of this study was to determine which 

demographic, clinical, psychosocial and other factors were 

predictive of improved self-reported pain, function, general 

health status, and participant satisfaction. We used a biopsy-

chosocial approach through the types of outcomes measured 

and through the type and breadth of potential predictive 

variables examined.

Methods
Design
We used a quasi-experimental one-group pretest–posttest 

observational design.39 This design represented the best 

option to evaluate this program given that there was no 

accessible and equivalent control group that could be used 

as a comparison. The “pretest” measures were derived from 

a paper-based survey that was completed before the par-

ticipants underwent the triage assessment and also from a 

clinical classification tool completed by the assessing PT. The 

“posttest” evaluation of outcomes was done at approximately 

4 weeks following the assessment through either mail or a 

password protected online survey (as per the choice of the 

participant). The rationale for the 4-week follow-up time 

frame was to allow enough time for the assessment report 

and recommendations to be sent to the primary care provider 

and short enough that any treatment recommendations would 

likely not yet have been carried out, thus giving an indica-

tion of whether changes in outcomes could be attributable 

to the assessment process itself. Reminders for completion 

of the participant follow-up surveys were done by phone or 

email prompts (up to three reminders approximately 1 week 

apart) on the basis of the tailored design method proposed by 

 Dillman et al.40 This study was approved by the University of 

Saskatchewan’s Behavioural Ethics Board. Written informed 

consent was obtained from each participant.

Participants
The participants of the study were recruited from a conve-

nience sample of people referred to the spinal triage program 
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either directly from their primary care provider or via one 

of the participating orthopedic surgeons. The inclusion cri-

teria included: patients referred to the spinal triage program 

with primarily low back related complaints; age $18 years 

and #80 years; and provision of informed consent. The 

exclusion criteria included: patients receiving third party 

payer funding (ie, Worker’s Compensation Board, or other) 

for their back related complaints; patients with primarily neck 

or mid back complaints; and people with language, reading, 

or comprehension barriers that would limit adequate comple-

tion of the study paperwork. Patients were also excluded 

due to other reasons such as scheduling conflicts or other 

medical issues.

Measures
Before undergoing the triage assessment, participants com-

pleted a battery of questionnaires covering a range of vari-

ables including: sociodemographics; clinical features; fear 

avoidance beliefs; depression; and somatization. Outcomes 

of interest were: self-perceived pain; self-perceived function; 

general health status; and satisfaction. 

sociodemographic and general health variables
The following sociodemographic variables were collected at 

intake: age; sex; marital status; highest level of educational 

attainment; annual household income; and employment-

related variables. Employment status (paid full-time, paid 

part-time, unemployed, housework, disabled, student, retired), 

and employment type were self-reported. The intake question-

naire also included two questions with dichotomous (ie, yes/

no) response options pertaining to work and LBP: “If you 

are not working, is this because of your low back  problem?”; 

and “do you feel [that] your back problem is caused by your 

work?” A question regarding farming status was also included 

as rural and remote residents comprise the majority of referrals 

to the urban-based spinal triage service.27

Also collected were the residential postal codes of 

participants. “Urban” residence was classified as living in 

a town or city with $10,000 residents as determined on 

the basis of having a number other than zero in the second 

position of the postal code.41 All other postal codes were 

designated as “rural” and categorized along a continuum 

of relative rurality on the basis of Statistics Canada’s clas-

sification of metropolitan influence zones (MIZs). MIZs are 

determined by the percentage of the community population 

that commutes to a city or urban center for employment.41 

MIZs were categorized into: strong MIZ (.30% residents 

commute to work in an urban core [population $10,000]); 

moderate MIZ (5%–30% of residents commute to an urban 

core); weak MIZ (0%–5% of residents commute to work in an 

urban core); and no MIZ (40 or fewer residents commute to 

work in an urban core).41 General health measures included: 

self-reported presence of other health conditions; height and 

weight (to calculate body mass index); and smoking status 

(ie, current, past, or never smoked).

clinical features
Total duration of symptoms and the duration of current 

episode related to participants’ presenting symptoms was 

ascertained from the intake questionnaire. The presence and 

location of lower extremity symptoms (ie, pain, numbness, 

tingling or other) was determined from a body diagram 

completed by participants. Symptom location was coded 

into “back only”, “above knee leg referral” or “below knee 

referral” on the basis of the body diagram.

A clinical classification tool, derived from the diag-

nostic triage categories developed by international groups 

of experts42–44 that also incorporates management recom-

mendations, was developed in consultation with the PTs 

and surgeons involved in the spinal triage program. Further 

details regarding the clinical classification tool can be found 

elsewhere.31

Fear avoidance beliefs
The emergence of the biopsychosocial model of LBP led 

Waddell et al45 to develop the Fear Avoidance Beliefs 

Questionnaire (FABQ). The FABQ can be used to assess 

participants’ beliefs with regard to the effect of physical 

activity and work on their LBP. It consists of 16 items and 

patients rate their agreement with each statement on a 7-point 

Likert scale (0= completely disagree, 6= completely agree). 

The original factor analysis demonstrated two subscales: 

the work subscale (FABQ_W) and the physical activity 

subscale (FABQ_PA). The psychometric properties of the 

subscales are better established than the total FABQ so use 

of the subscales may be preferable.46 The FABQ has been 

shown to explain unique amounts of variance in work loss 

and disability, after controlling for other relevant factors.45 

A higher score indicates more strongly held fear avoidance 

beliefs.

Depression and somatization
Depression and increased bodily/somatic awareness are 

often reported by people who experience chronic or per-

sistent pain.47 The Distress and Risk Assessment Method 

(DRAM)48 was used in this study to identify psychological 

distress related to depression and somatization. The DRAM 

combines scores from a depression questionnaire (Modified 
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Zung Depression Inventory) and a questionnaire pertain-

ing to somatic symptoms (Modified Somatic Perception 

 Questionnaire). The DRAM is a simple method of classifying 

patients into those showing no psychological distress, those 

at risk, and those who are clearly distressed either due to 

primarily somatic or depressive symptoms. Main et al sug-

gest that people who are “distressed” either due to primarily 

depressive or somatic symptoms according to the DRAM 

may need more than just “physical” treatment and should 

be referred on for further psychological assessment.48 The 

DRAM has also been shown to predict outcomes in primary 

care patients with back pain.49

self-perceived pain
The 11-point Numeric Pain Rating Scale (NPRS) ranges from 

0 (“no pain”) to 10 (“worst pain imaginable”) and was used 

to indicate the intensity of current pain, pain at its best, and 

pain at its worst level over the last 24 hours.50 These three 

ratings were averaged to arrive at an overall pain score. The 

scale has been shown to have adequate reliability, validity, 

and responsiveness in patients with LBP when the three 

scores are averaged.51

self-perceived function
Self-perceived function was assessed with the modified 

Oswestry Disability Questionnaire (ODQ), which is a 

 condition-specific self-report questionnaire.52,53 Items on the 

ODQ focus on how much LBP is limiting activities of daily 

living, like sitting, standing, walking, and lifting. The ODQ was 

modified from the original by substituting a section regarding 

employment/home-making ability for the section related to sex 

life.52–54 The modified ODQ has been found to have high levels 

of reliability (intraclass correlation coefficient [ICC] =0.90) and 

responsiveness in patients with LBP.52–54 The ODQ is proposed 

to be most useful in specialty care settings or in situations in 

which the disability level is likely to remain relatively high 

throughout a trial.55 Higher scores on the ODQ represent higher 

levels of perceived  disability. Fairbank et al52–53 suggest that 

the continuous scores can be categorized into five categories 

of perceived disability (ie, “minimal”, “moderate”, “severe”, 

“crippled”, and “bed bound”/“exaggerating”). As there were no 

participants with ODQ scores in the highest disability category 

in this study, the last category was eliminated in our analysis.

Quality of life/general health status
The Medical Outcomes Survey 36-item short-form survey 

version 2 (SF-36v2®; non-commercial license agreement 

with Quality Metric Incorporated for use of SF-36v2. License 

number: CT113220/OP001547) was used to assess general 

health status.56 The measure is comprised of eight interrelated 

health dimensions (physical functioning, role-limitations 

resulting from physical health problems, bodily pain, general 

health, vitality [energy/fatigue], social functioning, role-

limitations resulting from emotional problems, and mental 

health [psychological distress/psychological well-being]). 

Two component summaries (ie, physical component sum-

mary [PCS] and mental component summary [MCS]) can 

be derived from the eight subscales.56 The SF-36 has been 

shown to be a valid and reliable measure for both clinical 

and general populations.57–59 The SF-36v2® has been shown 

to have improved reliability over the previous SF-36 ver-

sion as well as improved floor and ceiling effects in certain 

domains.56,60 Scoring of the SF-36v2® was done by trans-

formation of raw scores into norm-based scores for each of 

the subscales and weighting of each subscale to produce the 

PCS and MCS. Higher scores represent greater health status 

or quality of life.

satisfaction
Participant satisfaction with the triage program was deter-

mined through two questions developed specifically for this 

purpose.31 The first question pertained to participants’ level 

of satisfaction with the service received and the second ques-

tion related to their satisfaction with the recommendations 

that were made. Possible responses were on a 5-point Likert 

scale (ie, “very satisfied”, “somewhat satisfied”, “neither 

satisfied nor dissatisfied”, “somewhat dissatisfied” or “very 

dissatisfied”).

Follow-up measures
The NPRS, ODQ, and SF-36v2® were repeated at the 4-week 

posttest time point as the main outcomes of interest. The 

PCS and MCS scores were derived from the SF-36v2®. The 

participant satisfaction survey was also administered at that 

time. These measures cover domains of pain, back specific 

function, general well-being/quality of life and satisfac-

tion, and align with the recommendations of various expert 

groups.55,61

analysis
Descriptive analysis of all baseline measures and variables 

included frequencies and percent for categorical variables 

and mean, standard error, median and interquartile ranges for 

continuous variables. Comparisons between responders 

and non-responders were done with independent samples 

Student’s t-test or Mann–Whitney U test for continuous 
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variables and chi-square or Fisher’s exact tests for categorical 

variables. The determination of “success” or improvement 

in select outcome measures (ie, NPRS, ODQ, PCS, MCS) 

was based on proposed minimal important change (MIC) or 

difference scores. The MIC score is defined as: “the smallest 

difference in score in the outcome of interest that informed 

patients or informed proxies perceive as important, either 

beneficial or harmful, and which would lead the patient or 

clinician to consider a change in the management”.62 The 

proposed MIC values for the measures used in this study were 

derived from the recommendations of a consensus group of 

international experts in the field who produced guidelines for 

the clinical interpretation of commonly used measures for 

pain and back-specific function. The recommendations are as 

follows: 2-NPRS, 10-ODQ, 2-PCS, 3-MCS (note – units are 

specific to each of the measures indicated).62 The individual 

change scores between pretest and posttest time points were 

recoded into those that improved a minimum of the MIC 

value and those that did not improve as per the MIC value 

for each outcome. “Improvers” for “satisfaction” were coded 

as  follows: “somewhat satisfied” and/or “very satisfied” on 

both items of satisfaction questionnaire (ie, satisfaction with 

service and satisfaction with recommendations). The propor-

tions (ie, percentages) in each group for each outcome were 

subsequently calculated.

Multivariate logistic regression was used to explore 

potential “predictors of success” for each outcome of 

interest (ie, NPRS, ODQ, PCS, MCS, satisfaction). The 

MIC cut-points were used to dichotomize each outcome/

dependent variable into people who improved or those who 

did not improve. The model building process began with 

a bivariate analysis exploring the association of a range 

of sociodemographic, clinical, and other variables using 

either chi-square or Fisher’s exact test where appropriate. 

For most variables, data over the full range of each measure 

were collected, however for the purposes of the regression 

analyses most variables were transformed or recoded. 

Table 1 shows the variables used in the bivariate analysis. 

Continuous variables were initially dichotomized or trans-

formed into categorical variables based on either median 

values or clinically relevant cut-points in order to allow 

clearer interpretation of resulting odd ratios and to avoid 

restrictive assumptions of straight-line linearity between 

variables.63 Also any variables that had zero cell counts in 

the initial bivariate analysis, were recoded by collapsing 

categories of the independent variable. Any variables that 

had a P-value of ,0.25 from the bivariate analysis were 

considered as a candidate for the multivariate models.

Independence of variables (both among independent 

variables and between dependent and independent variables) 

is an assumption of logistic regression.63 Correlation within 

independent variables and among baseline/pretest and post-

test variables of the same measure was evaluated with Spear-

man’s correlation coefficient. For any independent variables 

that were correlated r.0.5, only the most significant variable 

(as per the bivariate analysis) was used in the multivariate 

model.64 Any baseline variables that were correlated r.0.365 

with the dependent outcome variable of the same measure 

(eg, baseline ODQ and ODQ_MIC) were also excluded from 

the models.

The remaining dependent variables were evaluated with 

logistic regression using a backward stepwise selection 

procedure with P-values of 0.10 to exit the model and 0.05 

to enter it. Stepwise selection procedures are recommended 

over other model building strategies when there is an 

exploratory purpose to the analysis and when the relation-

ships among dependent outcome variables and covariates 

are not well established or understood.66,67 Furthermore, 

a backwards selection procedure is recommended over a 

forward procedure due to higher risks of making Type II 

errors with forward selection procedures.67 Goodness-of-fit 

of the final model was assessed by the Hosmer–Lemeshow 

statistical test.63 The resulting models were tested for multi-

collinearity by examining variance inflation factors.67 The 

final models are presented as adjusted odds ratios (ORs) 

with 95% confidence intervals. Statistical analysis was done 

using PASW (Predictive Analytics SoftWare) Statistics Mac 

version 18.0.

Results
During the 8-month study intake period 198 people had 

an assessment through the spinal triage program. Fifty-six 

people were excluded and 27 people who met the inclusion 

criteria chose not to participate. This left a total of 115 par-

ticipants, thus the overall participant rate, among those 

people who were eligible, was 81.0% (115/142). Among 

study participants, 66/115 (57.4%) opted to complete a 

mailed paper-based follow-up survey and 49/115 (42.6%) 

chose to complete an online password protected follow-up 

survey. A total of 108/115 participants (93.9%) completed 

the posttest survey. The only significant difference between 

these groups was “residence” with proportionately more 

responders having a “rural” residence (69.4% responders 

versus [vs] 28.6% non-responders; P=0.039). The baseline 

sociodemographic and health characteristics of the partici-

pants are shown in Table 2.
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Table 1 Description of variables included in bivariate analysis

Category Variable Description and units

sociodemographicsa age ,50 years; $50 years
sex Male; female
symptom duration #6 months; .6 months
current episode duration #6 months; .6 months
BMi Weight (kg)/height (m2) normal 18.5–24.9, overweight 25–29.9, grade 1 obesity 30–34.9, 

grade 2 obesity 35–39.9 or grade 3 obesity $40
Marital status Married; not married
education #grade 12; .grade 12
income annual household income canadian dollars: ,30 K; 30–59,999 K; 60–99,999 K; $100 K
Rural residence Urban (urban, strong or moderate MiZ); rural (weak or no MiZ)
Farmer yes; no
lBP caused by work yes; no
not working due to lBP yes; no

clinical comorbiditiesa ,2; $2
leg paina absent; above knee; below knee
lBP triage diagnosisb Not spine; serious spine; nerve root; non-specific LBP
nerve root sourceb none; discogenic; stenotic

Treatment Recommendationsb PT only Physical therapy treatment recommended (without surgeon referral): yes; no
surgeon only Referral to surgeon only: yes; no
MRi/cT MRi or cT recommendation: yes; no
any surgeon referral Referral to surgeon (with or without PT referral): yes; no
any PT referral Referral to PT (with or without surgeon referral): yes; no
any imaging Recommendation of any imaging or other diagnostic tests

Psychologicala FaBQ_Pa Fear avoidance beliefs physical activity subscale: #15; .15c

FaBQ_W Fear avoidance beliefs work subscale: #14; .14c

DRaM Distress and risk assessment measure: normal; at risk or distressed
Baseline Measuresa Baseline nPRsc numeric pain rating scale: #5; .5

Baseline ODQ Oswestry Disability Questionnaire: minimal perceived disability; moderate perceived 
disability; severe perceived disability; crippled perceived disability

Baseline Pcsc sF-36v2® Physical component summary: ,35; $35
Baseline Mcsc sF-36v2® Mental component summary: ,48; $48

Notes: aVariables derived from self-report intake questionnaire; bvariable derived from clinical classification tool; ccutpoints derived from median values.
Abbreviations: BMi, body mass index; lBP, low back pain; PT, physiotherapy; MRi, magnetic resonance imaging; cT, computed tomography; FaBQ_Pa, Fear avoidance 
Beliefs Questionnaire physical activity subscale; FaBQ_W, Fear avoidance Beliefs Questionnaire work subscale; DRaM, Distress and Risk assessment Measure; nPRs, 
Numeric Pain Rating Scale; ODQ, Oswestry Disability Questionnaire; PCS, physical component summary; MCS, mental component summary; MIZ, metropolitan influence 
zone; sF-36v2®, Medical Outcomes survey 36-item short-form survey version 2.

The median age of participants was 51 years, 48.7% were 

female and the majority was married (74.8%). Most partici-

pants (55.6%) had an educational attainment of more than 

grade 12, an annual household income of greater than 30 K 

(81.6%), had full- or part-time employment (68.7%), and had 

a “rural” residence (70%). Also, a relatively large proportion 

of the participants were farmers (27.8%). The majority of 

the sample had a body mass index greater than a “normal” 

range (73.9%), used to smoke or were current smokers 

(61.2%), and had two or more other chronic health condi-

tions (58.2%) with “other bone or joint problems” being the 

most prevalent condition reported (62.6%).  Approximately 

half (50.8%) of participants were in the “at risk” DRAM 

category with 17.4% scoring as being distressed to either 

somatic or depressive symptoms. Most participants (79.2%) 

had “moderate” to “severe” perceived disability according 

to the categorized ODQ scores.

Clinical baseline characteristics of the study sample can 

be found in Table 3. Most participants reported having rela-

tively long total duration of symptoms (74.8% .24 months). 

The majority of participants had attempted a variety of 

non-invasive treatment modalities in the past including 

medication, massage therapy, chiropractic, and physio-

therapy with relatively few (3.5%) reporting having past 

surgical intervention for their back problems. The majority 

of participants also reported having below knee symptoms 

(59.1%) indicating potential nerve root involvement. A sum-

mary of the categorization of clinical features with the 

clinical  classification tool completed by the assessing PT 

can also be found in Table 3. The majority of participants 
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Table 2 Baseline sociodemographic and health characteristics

Variable Value (%) N Range

age ,50 yrs 53 (46.1) 115 20–79
Female 56 (48.7) 115
Marital status: married 86 (74.8) 115
education: grade 12 or less 21 (44.3) 115
income ,30 K (canadian dollars) 20 (18.3) 109
Rural residenceb 77 (70.0) 115
employment: full-time 62 (53.9) 115
Farmer 32 (27.8) 115
not working due to lBP 22 (19.1) 115
lBP “caused by work” 42 (36.5) 115
smoking status 115
 never smoked 44 (38.3)
 Used to smoke 45 (39.1)
 current smoker 26 (22.6)
BMia 115 24.4–31.6
 normal 30 (26.1)  
 Overweight 44 (38.3)
 grade 1 Obesity 26 (22.6)
 grade 2 Obesity 8 (7.0)
 grade 3 Obesity 7 (6.1)
Other health problems 115
 Other bone or joint 72 (62.6)
 headaches 42 (36.5)
 stomach or digestive 29 (25.2)
 lung or breathing 16 (13.9)
 hypertension 14 (12.2)
 heart 12 (10.4)
 Diabetes 9 (7.8)
 Other 18 (15.7)
number of other health problems 115
 none 12 (10.4)
 1 36 (31.3)
 2 42 (36.5)
 3 or more 25 (21.7)
DRaM 115
 normal 37 (32.2)
 at risk 58 (50.4)
 Distressed, somatic 8 (7.0)
 Distressed, depressive 12 (10.4)
ODQ
 Minimal (0–20) 16 (13.9)
 Moderate (21–40) 60 (52.2)
 severe (41–60) 31 (27.0)
 extreme Disabilityb (61–80) 8 (7.0)

Notes: acombination of “weak” or “no” metropolitan area and census agglomeration 
influenced zones; bBMi (kg/m2): normal 18.5–24.9, Overweight 25–29.9, grade 1 
Obesity 30–34.9, grade 2 Obesity 35–39.9, grade 3 Obesity $40;82 bthere were no 
participants in the 80–100 category.
Abbreviations: BMi, body mass index; DRaM, Distress and Risk assessment 
Method; ODQ, Oswestry Disability Questionnaire; yrs, years; lBP, low back pain.

were classified as having a “problem in back” (93.9%); 

however, there were relatively high proportions classi-

fied as “medical” (9.6%) and “spinal cord/cauda equina” 

(4.3%) presentations.  Similarly,  categorization according 

to the LBP triage categories demonstrated relatively high 

Table 3 Baseline clinical characteristics, diagnostic classification, 
and triage recommendations

Variable Value (%) N Range

lBP duration 114 28.5–240.0
 0–6 months 15 (13.2)
 7–12 months 5 (4.4)
 13–24 months 8 (7.0)
 .24 months 86 (74.8)
lBP current episode 115 4.0–36.0
 0–6 months 46 (40.0)
 7–12 months 19 (16.5)
 13–24 months 18 (15.7)
 .24 months 32 (27.8)
Past treatment for lBPa 115
 Medication 75 (65.2)
 Massage therapy 72 (62.6)
 chiropractic 69 (60.0)
 Physiotherapy 63 (54.8)
 exercise therapy 39 (33.9)
 acupuncture 30 (26.1)
 surgery 4 (3.5)
Radiating leg symptoms 115
 absent 16 (13.9)
 above knee 31 (27.0)
 Below knee 68 (59.1)
Diagnosisa 115
 Problem in back 108 (93.9)
 Medical 11 (9.6)
  Mechanical/degenerative  

other body part
5 (4.3)

 spinal cord/cauda equina 5 (4.3)
lBP triage 115
 nerve root problem 54 (47.0)
 Non-specific/mechanical spine 48 (41.7)
 serious spine pathology 8 (7.0)
 not spine related 5 (4.3)
nerve root source 115
 none 52 (45.2)
 stenotic 35 (30.4)
 Discogenic 28 (24.3)
Treatment recommendationsa 115
 Referral to surgeon (any) 23 (20.0)
 Urgent referral to surgeon 17 (14.8)
 surgeon referral + PT treatment 6 (5.2)
 Referral to another specialistb 11 (9.6)
 PT treatment (any) 73 (63.5)
 PT treatment (only) 67 (58.3)
imaging and diagnostic test recommendations 115
  any imaging or other  

diagnostic testsc

38 (33.0)

 advanced imaging (ie, cT, MRi) 31 (27.0)
 X-rays 8 (7.0)
no further follow-up 2 (1.7) 115
Other recommendationsd 7 (6.1) 115

Notes: acategories are not mutually exclusive; btype of specialist: vascular, neurologist, 
pain management physician, urogynecologist, rheumatologist; cincludes X-ray, cT, 
MRi, blood work, bone scan; dincludes functional testing, chiropractic treatment.
Abbreviations: cT, computed tomography; MRi, magnetic resonance imaging;  
PT, physiotherapist; lBP, low back pain.
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proportions of “nerve root problems” (47.0%) and “serious 

spine pathology” (7.0%). Further PT treatment was recom-

mended in the majority of cases (63.5%) and “referral to the 

surgeon” was made in 20% of cases.

The proportion of participants that “improved” vs those 

that “did not improve” is presented in Table 4 and Figure 1. 

The PCS of the SF-36v2® is the measure that had the largest 

proportion of participants who improved (48.6%) and the 

lowest proportion of participants reached an MIC threshold 

of improvement on the NPRS (11.5%). The majority of 

participants (79.6%) reported being “somewhat satisfied” 

and/or “very satisfied” with both the assessment service and 

with the recommendations.

A range of 6 to 12 independent variables was found 

to be associated with each of the outcome measures in 

the bivariate analysis (results not shown). Table 5 sum-

marizes the results of the logistic regression analyses to 

examine which variables were associated with each out-

come and retained in the multivariate models. Both crude 

(ie, bivariate) and adjusted (ie, multivariate) ORs of the 

retained variables are presented. All models had mean 

variance inflation factors close to 1 and no independent 

variable had a variance inflation factor above 2, indicating 

that the independence assumption was met. The following 

variables were associated with an improvement in NPRS 

at the posttest time point: urban residence (vs rural); and 

having nerve root pathology, serious spine- or non-spine-

related pathology (vs non-specific LBP). Participants with 

a “moderate” or “severe” ODQ score at baseline were less 

likely than those with a “minimal” score to demonstrate 

NPRS improvements. Covariates associated with improve-

ment in the ODQ were: being male; having an LBP duration 

(total and current episode) of less than 6 months; having 

never smoked; having a baseline SF-36 PCS ,35; having 

a baseline FAB_Q .15; and being referred to “another 

specialist” as part of the management recommendations. 

Variables associated with improved SF-36 PCS were: having 

never smoked (vs used to smoke); being a current smoker 

(vs never smoked); and having a baseline FABQ_W .14. 

The following variables were associated with improved 

SF-36 MCS scores: being married; having ,2 comorbidi-

ties; having an NPRS baseline score of ,5; and an SF-36 

MCS baseline score of ,48. Finally, the variables associated 

with participant satisfaction were: age ,50 years; not being 

married; having an educational attainment of , grade 12; 

being referred for a magnetic resonance imaging (MRI) or 

computed tomography (CT) scan; having a “minimal” ODQ 

score at baseline; and being in the “at risk or distressed” 

category of the DRAM (vs “normal”).

Discussion
The aim of this study was to determine which factors were 

predictive of short-term (ie, 4 weeks) improved self-reported 

pain, function, quality of life (“physical” and “mental”), and 

satisfaction of participants with low back-related complaints 

who underwent a spinal triage assessment delivered by PTs. 

We used a biopsychosocial framework and approach through 

the types of outcomes measured and through the type and 

breadth of potential predictive variables examined. We 

have shown that a variety of different sociodemographic, 

psychological, clinical, and other factors were associated 

with success or improvement in a battery of outcomes. 

Our hope was that an evaluative framework informed by a 

biopsychosocial model would lead to a more complete and 

multidimensional understanding of outcomes related to this 

type of service.

The baseline characteristics of this study’s sample 

demonstrate that the people referred to the spinal triage 

service may not be representative of a typical person 

who presents with low back complaints in a primary care 

setting. The majority of the participants had longstanding 

symptoms (75% had .24 month total symptom duration), 

complex clinical presentations (ie, high proportion of below 

knee symptom referral, high proportion of other chronic 

conditions), high perceived disability, psychological risk 

factors (according to the DRAM), and low overall general 

well-being compared to both healthy normative popula-

tions and disease-specific norms of people with back pain/

sciatica.56

Despite the complex and chronic presentation of many of 

the participants, certain people did report improvements in 

outcomes at the 4-week post assessment time point with the 

highest proportion of participants demonstrating improve-

ment (according to the MIC scores) in the SF-36 PCS 

(48.6%) and the lowest proportion of participants having 

Table 4 Proportion of participants who improved versus those 
who did not improve

Variable/outcome Improved (%) Did not improve (%)

nPRs_Mic* 12/104 (11.5) 92/104 (88.5)
ODQ_Mic* 25/108 (23.1) 83/108 (76.9)
sF-36 Pcs_Mic* 52/107 (48.6) 55/107 (51.4)
sF-36 Mcs_Mic* 33/107 (30.8) 74/107 (69.2)
satisfaction 86/108 (79.6) 22/108 (20.4)

Note: *Based on Mic cut-points.
Abbreviations: Mic, minimal important change; nPRs, numeric Pain Rating scale; 
ODQ, Oswestry Disability Questionnaire; sF-36, Medical Outcomes survey 36-item 
short-form; Pcs, physical component summary; Msc, mental component summary.
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Figure 1 Proportion of participants that improved versus those that did not improve.
Abbreviations: nPRs, numeric Pain Rating scale; ODQ, Oswestry Disability Questionnaire; sF-36 Pcs, Medical Outcomes survey 36-item short-form; Pcs, physical 
component summary; Mcs, mental component summary.

improvements in the NPRS (11.5%). Even though a variety 

of different covariates was identified through multivariate 

modeling for each outcome of interest (Table 5), we will limit 

our discussion to a few key items as grouped by sociodemo-

graphic, clinical, and psychological variables.

sociodemographic variables
Men were more likely than women to have improved ODQ 

scores at the posttest time point. This finding appears to be 

consistent with other research which has shown that women 

are more likely than men to utilize more health care for back 

pain, take more sick days from work, have a poor outcome 

after a single episode of LBP, and develop persistent, chronic 

pain lasting more than 3 months.68,69

Marital status may be a proxy indicator of social support 

and possibly household income. We are unaware of any other 

studies that have examined the impact of marital status on 

back pain outcomes, but our results would suggest that being 

married could be associated with either positive or negative 

outcomes depending on the type of outcome examined. For 

example, being married (vs not married) was associated 

with a positive outcome on the SF-36 MCS, but a negative 

likelihood of satisfaction.

With respect to place of residence, urban dwellers were 

more likely than rural participants to report improvement in 

the NPRS. People living in rural and remote locations may 

experience different exposures in terms of occupational and 

environmental factors, social factors, and access to health 

care.70 Given the large proportion of participants from “rural” 

regions referred to this service and emerging research that 

demonstrates that rural residents, especially farmers, are 

at higher risk of LBP and associated disability than their 

urban counterparts,71–74 this is an important area that requires 

further study.

clinical variables
The diagnostic categorization and duration of symptoms 

appear to have an impact on self-reported pain and function, 

but not on other types of outcomes. For example, having a 

diagnostic categorization of “nerve root”, “serious spine” 

or “not spine” related pathology (according to the LBP tri-

age categories) was associated with greater likelihood of 

improved NPRS scores compared to those participants who 

were classified as having “non-specific LBP”; however, the 

reasons for this association are unclear. Having symptom 

duration (both total and current episode) of less than 6 months 

was associated with greater likelihood of improved ODQ 

scores; an unsurprising finding given that this group repre-

sents people who have had low back symptoms for less time 

than would be considered “chronic” or persistent and/or have 

recurring episodic LBP that would likely have a tendency to 

resolve periodically over time.
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Table 5 crude and adjusted estimates for improvement in perceived pain, function, general health, and satisfaction

Variables Crude 
OR

Adjusted 
OR

95% CI P-value

A. Covariates of improved NPRS
Urban 2.41 3.58 (0.851, 15.056) 0.082
LBP triage: non-specific LBP (ref) – –
 nerve root 3.72 6.51 (0.977, 43.333) 0.058
 serious spine or not spine related 4.44 11.13 (0.918, 134.895) 0.053
ODQ: minimal (ref) – –
 Moderate 0.31 0.14 (0.021, 0.956) 0.045
 severe 0.26 0.14 (0.016, 1.252) 0.079
 crippled 2.20 1.35 (0.158, 11.445) 0.786
B. Covariates of improved ODQ
Male 2.77 9.93 (2.202, 44.794) 0.003
lBP current episode ,6 months 2.79 3.65 (0.831, 16.042) 0.086

lBP duration ,6 months 3.60 7.25 (0.669, 78.605) 0.103
smoking: never smoked (ref) – –
 Used to smoke 0.311 0.058 (0.010, 0.330) 0.001
 smoker 0.393 0.038 (0.005, 0.298) 0.002
Baseline Pcs ,35 3.75 5.95 (1.454, 24.348) 0.013
Baseline FaBQ_Pa .15 2.83 6.20 (1.397, 27.530) 0.016
another specialist referral 4.94 125.26 (8.037, 1,952.163) 0.001
C. Covariates of improved PCS of SF-36
smoking: never smoked (ref) – –
  Used to smoke 0.50 0.46 (0.188, 1.142) 0.094
  smoker 2.18 2.06 (0.693, 6.145) 0.193
Baseline FaBQ_W .14 2.21 2.21 (1.010, 5.100) 0.047
D. Covariates of improved MCS of SF-36
Married 2.37 2.93 (0.883, 9.736) 0.079
comorbidities ,2 2.09 2.40 (0.918, 6.276) 0.074

nPRs baseline ,5 3.50 4.60 (1.677, 12.591) 0.003
Mcs baseline ,48 3.37 5.56 (1.998, 15.458) 0.001
E. Covariates of participant satisfaction
age ,50 4.51 8.81 (2.22, 34.975) 0.002
not married 2.98 4.17 (0.779, 22.261) 0.095
education: grade 12 or less 2.39 4.45 (1.234, 16.013) 0.022
MRi/cT 3.73 4.11 (0.858, 19.705) 0.077
Baseline ODQ: minimal (ref)
 Moderate 0.17 0.08 (0.008, 0.795) 0.031
 severe 0.35 0.15 (0.012, 1.856) 0.139
 crippled 0.07 0.02 (0.001, 0.282) 0.015
DRaM: at risk or distressed 2.27 6.65 (1.788, 24.755) 0.005

Note: Bolded values are significant at the P,0.05 level.
Abbreviations: OR, odds ratio; CI, confidence interval; NPRS, Numeric Pain Rating Scale; LBP, low back pain; ref, reference category; ODQ, Oswestry Disability 
Questionnaire; Pcs, physical component summary; FaBQ_Pa, Fear avoidance Beliefs Questionnaire physical activity subscale; FaBQ_W, Fear avoidance Beliefs 
Questionnaire work subscale; Mcs, mental component summary; MRi, magnetic resonance imaging; cT, computed tomography; DRaM, Distress and Risk assessment 
Method; sF-36, Medical Outcomes survey 36-item short-form.

Management recommendations (eg, referral to  specialist), 

on the other hand, may impact physical (ie, ODQ) or 

satisfaction outcomes (eg, MRI/CT referral). Reporting 

greater satisfaction with referral for advanced imaging is 

concurrent with other research.75,76 Patients expect a clear 

diagnosis for their LBP77 and may equate a decision to not 

obtaining imaging in order to “provide a precise diagnosis” 

with low quality care78 or as a message that their pain is not 

legitimate or important.79

Psychological variables
The fear-avoidance model, as described by Vlaeyen and 

Linton, suggests that chronic pain is preceded by catastrophic 

beliefs about pain, avoidance of activities, hypervigilance, 

and disuse or depression.80 An estimated 50% of back pain 

patients feel that they have some type of serious disease35 

and this belief may feed into psychological distress and 

fear.42 Our results would appear to suggest that there may 

be a potential mechanism of reassurance that occurs during 
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the spinal triage assessment process as those with higher 

psychological distress were more likely to improve on certain 

outcomes. For example, having higher FABQ scores at the 

baseline was associated with greater likelihood of improved 

ODQ (FABQ_PA) and PCS scores (FABQ_W). A baseline 

FABQ_W score of .14 may in fact be an independent pre-

dictor of having an improved PCS score at the posttest time 

point given the similarity between the crude and adjusted ORs 

(ie, both ORs are 2.21). Furthermore, those participants who 

were “at risk or distressed” according to the DRAM were 

more likely to report being satisfied with the service.

The role of reassurance in interactions between health 

care providers and patients with chronic pain is a complex 

process that requires further study.81 Further research in this 

area may help to elucidate the role of reassurance in the spinal 

triage assessment process and other potential mechanisms 

for why improvements in short-term outcomes may occur. 

The fear-avoidance beliefs model may serve as a useful 

underlying theory to help guide such work.

Study limitations
The results of this study should be considered in light of its 

many limitations. The main limitations relate to the relatively 

small sample size and the methods of classification for both 

independent and dependent variables.

Studies that examine a large number of variables should 

ideally have a larger sample size so that the model derived 

through multivariate analysis is not “overfit” and thus result 

in a model that describes random error or “noise” rather than 

the underlying relationship. Limited sample size can result 

in a Type II error whereby some of the variables identified 

in the multivariate analysis may have been identified simply 

by chance.64

On the other hand, it is also important that all likely vari-

ables are included in the items considered for the models to 

reduce the possibility of missing those that make an important 

contribution.66 The use of a biopsychosocial model to frame 

the types of predictive variables measured in this study helped 

to ensure that many likely candidate variables were consid-

ered. According to Kleinbaum and Klein, a minimum of ten 

observations per predictor variable can be used as an estimate 

of adequate sample size.64 Thus, in our study a minimum of 

130 participants (based on up to 12 predictor variables entered 

into the multivariate analyses from the bivariate analysis) 

would have been needed for adequate power.

For most variables, data over the full range of each inde-

pendent variable and measure were collected, however for 

the purposes of the regression analyses most variables were 

transformed or recoded to allow clearer interpretation of 

the resulting ORs and to avoid restrictive assumptions of 

straight line linearity between variables.66 This recoding 

of many of the independent variables may have resulted 

in some associations between independent and outcome 

variables being missed or misconstrued. Also, we did not 

consider interaction terms in our model building strategy 

(mainly owing to the small sample size), thus the relation-

ships between variables may not be entirely representative 

of what actually occurred.

The use of MIC scores as a threshold of improvement or 

“success” in the outcome measures or dependent variables 

may be problematic. The MIC cut-points used in this study 

were derived from a recent consensus of experts in the field 

and based on a notoriously heterogeneous body of LBP 

research.62 The guidelines were meant to reflect empirical 

evidence and practicality; however, the authors indicate 

caution given that different MICs may be more appropriate 

for different patients or contexts.62 In other words, had dif-

ferent cut-points been used to dichotomize the outcomes (or 

if continuous dependent outcome measures were modeled 

with linear vs logistic regression), the resulting covariates 

may be different.

A final and important limitation is that we did not account 

for any treatment or other interventions that the participants 

may have initiated during the 4-week follow-up time frame. 

Our rationale for this time frame was to allow enough time 

for the assessment report and recommendations to be sent to 

the primary care provider and short enough that any treatment 

recommendations would likely not yet have been carried 

out and possibly not even initiated. Given this limitation 

and the lack of control group, however, we cannot assume 

that any improvements were attributable to the assessment 

process itself.

Next steps
The aims of this study were primarily exploratory and further 

research is needed to more fully understand the longer term 

impacts that a spinal triage service delivered by PTs can have 

as well as the potential mechanisms by which improvements 

occurred. Further study examining outcomes and predictors 

of success at 6 and 12 months following the assessment is 

ongoing. We will then be able to ascertain whether short-term 

improvements following the assessment were sustainable or 

not and which factors may impact sustainability. Examination 

of potential predictors of deterioration in outcomes using a 

biopsychosocial model may also help to shed light on why 

some people do not improve. Determining whether or not 
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participants undertook and/or had access to the health care 

recommendations made in the assessment will likely be an 

important consideration in evaluating longer term outcomes. 

The main role of the spinal triage program is to provide man-

agement recommendations to referring primary care providers. 

Thus, given that the triage program may re-direct the type 

of care that people receive and not deliver that care per se, 

determining potential “modifiable” predictors of deterioration 

(such as access to care) may help to alert health care providers 

and policy makers to gaps in optimal care pathways that may 

ultimately impact patient outcomes. In particular access to 

rehabilitation and other health care services in rural and remote 

communities as well as barriers to access of privately delivered 

care due to costs would be very relevant considerations.

Further research should incorporate a randomized con-

trolled trial design with longitudinal follow-up along with an 

economic evaluation in order to fully evaluate the efficacy 

of a spinal triage service delivered by PTs.

Conclusion
Despite the complex and chronic presentation of many of 

the participants, certain people did report improvements in 

outcomes at the 4-week post spinal triage assessment time 

point with the highest proportion of participants demonstrat-

ing improvement in the SF-36 PCS score (48.6%) with the 

lowest proportion of participants improving according to the 

NPRS (11.5%). A variety of different sociodemographic, 

psychological, clinical, and other variables were associated 

with improvement in each respective outcome. Our findings 

suggest that there may be a potential mechanism of reassur-

ance that occurs during the assessment process, as those with 

higher psychological distress were more likely to improve 

on certain outcomes.

A spinal triage program delivered by PTs is an example 

of a complex intervention whereby a number of different ele-

ments may act independently or interdependently to impact 

a wide range of patient-related outcomes. We have shown 

that examination of potential predictors of short-term success 

or improvement in outcomes using a biopsychosocial model 

may help to shed light on why some people improve and some 

do not, as well as help to explain potential mechanisms of 

action of a spinal triage service delivered by PTs.
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