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Abstract

Objective—The purpose of this analysis is to report the incremental costs and benefits of

different doses of spinal manipulative therapy (SMT) in patients with chronic low back pain

(LBP).

Methods—We randomized 400 patients with chronic LBP to receive a dose of 0, 6, 12, or 18

sessions of SMT. Participants were scheduled for 18 visits over 6 weeks and received SMT or

light massage control from a doctor of chiropractic. Societal costs in the year following study

enrollment were estimated using patient reports of healthcare utilization and lost productivity. The

main health outcomes were the number of pain-free days and disability-free days. Multiple

regression was performed on outcomes and log-transformed cost data.

Results—Lost productivity accounts for a majority of societal costs of chronic LBP. Cost of

treatment and lost productivity ranged from $3398 for 12 SMT sessions to $3815 for 0 SMT

sessions with no statistically significant differences between groups. Baseline patient

characteristics related to increase in costs were greater age (P=0.03), greater disability (P=0.01),

lower QALY scores (P=0.01), and higher costs in the period preceding enrollment (P<0.01). Pain-

free and disability-free days were greater for all SMT doses compared to control, but only SMT 12

yielded a statistically significant benefit of 22.9 pain-free days (P=0.03) and 19.8 disability-free

days (P=0.04). No statistically significant group differences in QALYs were noted.
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Conclusions—A dose of 12 SMT sessions yielded a modest benefit in pain-free and disability-

free days. Care of chronic LBP with SMT did not increase the costs of treatment plus lost

productivity.
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INTRODUCTION

The estimated incidence of moderate back pain is 10–15% of the adult population, with a

point prevalence of 15–30%.1–3 Low back pain is the 5th most common reason for physician

office visits in the US.4, 5 Amongst people with LBP, who see a complementary and

alternative medicine (CAM) practitioner for any reason, approximately 49% see a doctor of

chiropractic for LBP.6, 7 The use of CAM, including chiropractic care, has increased

significantly over the past 50 years,2, 8 and may be associated with lower treatment

costs.9–11

Back pain is the 4th costliest health and productivity burden for US employers among

physical and mental health conditions.7, 12 Biennial expenditures were estimated as high as

$35.7 billion for ambulatory services for chronic back pain in 2006 to 2007.13 Including

indirect costs, annual US costs of LBP could range from $84.1 to $624.8 billion.5, 7 A recent

study in the UK found that patients with chronic LBP had annual treatment costs that were

twice those of matched controls.14 Furthermore, episodes of LBP have been associated with

increased spending on other health conditions.15

The utilization of any kind of patient-initiated treatment is intermittent and ongoing LBP

often persists beyond reception of care.16 The costs paid by the insurer for a course of care

provided by a doctor of chiropractic may be as much as 40% less than care provided by an

MD.17 While patients do not seem to seek coordinated care across provider types within

LPB episodes, perhaps this integration will improve over time.18 Few studies have been

done evaluating the dose effect of spinal manipulative therapy (SMT).19–21 The scientific

evidence on SMT for the relief of chronic LBP has been well discussed in systematic

reviews.22, 23

Previously reported data for our trial showed a sustainable within dose-group treatment

effect across multiple dose groups to 52 weeks and, while 12 SMT visits were favored, this

was not well distinguished from 6 and 18 visits.24 The purpose of this analysis is to report

the incremental cost of treatment and lost productivity as well as the benefit in terms of

pain-free and disability-free days.

METHODS

Design

This secondary analysis utilized data from a prospective open-label, randomized controlled

trial registered on ClinicalTrials.gov (NCT00376350). This trial is discussed in detail by

Haas et al.24 The study was conducted in Portland, Oregon between March 2007 and July

Vavrek et al. Page 2

J Manipulative Physiol Ther. Author manuscript; available in PMC 2015 June 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



2011. A total of 400 participants were randomized to receive a dose of 0, 6, 12, or 18 SMT

sessions out of 18 treatment visits with a doctor of chiropractic. All participants were

assigned 3 treatments per week for 6 weeks. Treating physicians provided care at each visit:

SMT or a minimal light massage control to isolate the effect of SMT from the effect of

touching the patient therapeutically.

Participants

Volunteers with a current episode of chronic LBP25,26 of mechanical origin lasting 3 months

or longer were eligible if they were at least 18 years old, ambulatory, and English literate.27

Participants were required to have some LBP on at least 30 days of the prior 6 weeks and a

minimum score of 25 on the 100-point pain intensity scale described below. They were

excluded for contraindications to SMT such as active cancer, spine pathology, inflammatory

arthropathies, autoimmune disorders, and anti-coagulant conditions. Also excluded were

potentially confounding conditions including neurodegenerative diseases, pain radiating

below the knee, organic referred pain, and disability compensation.24 This study was

approved by the University of Western States Institutional Review Board.

Intervention

The SMT treatments consisted of high-velocity, low-amplitude spinal manipulation of the

lumbar spine and transition thoracic regions.28 The light massage used as the control

intervention was gentler and of shorter duration than recommended for therapeutic massage

practice.29, 30

Outcome Measures

The main outcome measures for this analysis were pain-free days (PFDs) and disability-free

days (DFDs), defined as the estimated number of days in the year following randomization

that the participant was free of LBP and disability. PFDs and DFDs were computed using

methods similar to those employed by Lave et al31 to calculate depression-free days and by

Dickinson et al32 to calculate pain-related disability-free days. Patients with Modified Von

Korff scores of over 80 were assumed to be impacted on all intervening days by pain/

disability, and those with scores no greater than 20 were assumed free of pain/disability on

those days. For those with intermediate pain or disability scores, the number of days of

discomfort was assumed to increase linearly with the score. The mean of 2 consecutive

scores was used to estimate the number of days with pain/disability in the intervening time

interval.

Modified Von Korff LBP pain intensity and pain-related functional disability range from 0

to 100, with higher scores denoting greater severity.33 The pain score is an average of 3

scales, 0 to 10 each, multiplied by 10: back pain today, worst back pain in the last 4 weeks,

and average back pain in the last 4 weeks. Similarly, the disability score is the rescaled

average of 3 questions, also 0 to 10 each, covering interference with daily activities, social

and recreational activities, and the ability to work outside or around the house. Pain and

disability are recognized as key indicators of severity in pain conditions, and indices

measuring pain and disability from a composite of several patient responses have desirable

psychometric properties for assessments of health.34, 35
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Quality-adjusted life years (QALY) were computed from EuroQol-5D measures collected at

baseline, 12, 24, 39, and 52 weeks.36, 37 Other patient measures, including reports of health

care utilization, were collected at baseline, 6, 12, 18, 24, 39, and 52 weeks summarizing

experiences over the prior four-weeks.

Costs

Our objective was to estimate costs from a societal perspective consisting of costs of study-

provided care, patient reports of outside care, and lost productivity. While treatment and lost

productivity likely account for a majority of costs related to LBP, some costs were not

included in our data. These include the cost transportation and travel time to obtain care, as

well as the cost of any equipment purchases, or modifications to accommodate LBP.

Consequently, we may underestimate the full societal cost of LBP.

Treatment costs—To estimate costs of treatment not included as part of the study

protocol, we used patient reports of outside care utilization in the previous 4 weeks. Patient

reports of care are widely employed to estimate utilization and are regarded as reliable over

short time periods.38 Medicare’s 2009 national non-facility (i.e., non-hospital) payments

were used to estimate costs of patient-reported visits to health care providers.39 The

resource-based relative value scale underlying these payments is designed to reflect the

resources used to provide services.40 Assigned costs of treatment are listed in Table 1.

Physician fees for emergency department visits were estimated using Medicare’s 2009

national facility payment to account for hospital facility fees under the hospital outpatient

prospective payment system.41 We assumed that the light massage control was minimally

therapeutic, being similar to a massage that might be delivered for a few minutes by a friend,

and assigned it no cost.24

Patients reported no hospitalizations, and a single patient from the SMT 6 group reported 2

surgeries. It is unknown whether or not these were performed inside or outside the hospital.

The costs for these 2 surgeries were excluded from the analysis. The minimum cost of back

surgery is estimated at $15,000, and including these costs would create an extreme outlier.

Costs of patient-reported use of over-the-counter and prescription medicines were estimated

using per use rates of $0.20 and $1.00 respectively.

Lost Productivity Costs—Lost productivity was computed from patient reports of days

with inability to perform usual activities including employment, household work, and self-

care. Work status (and the related concept of productivity) is determined by a complex array

of psychological, social, and economic factors.42 Measurements of lost productivity due to

impaired health including pain have mostly relied on direct patient reports of missed work or

impaired ability.43, 44 There is wide variation in the literature regarding methods employed

in the computation of lost productivity due to impaired health.7, 44, 45 Taking this into

account, the cost of productivity lost due to LBP was computed from the number of days the

patients were kept from their usual activities by LBP. Taking a societal (as opposed to

purely employment-based) perspective on productivity, we assumed that on each day that a

patient was kept from usual activities, s/he lost 6 hours of productive time (half of an

approximate workday involving 8 hours of paid labor and 2 hours of self-care/household
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work). Each lost hour was assigned a cost of $15.95, the US median wage in 2009.46 Annual

costs reflect imputed costs incurred in the entire one-year study period from baseline to 52

weeks.

Statistical Analysis

Regression models of the natural logarithm of costs were used to compute the adjusted

effect of treatment dose on treatment costs alone, as well as including the cost of lost

productivity. Semi-log models such as these are commonly used to address skewness in cost

data.47 They yield an adjusted ratio of treatment group to control group costs.

Duan’s smearing estimator (assuming homoscedasticity) was appropriate for use in all

retransformations as we found no evidence of heteroscedasticity in the cost regressions.48

Costs of study-provided treatment were excluded because they are additive and non-

stochastic. Including these in the multiplicative log models would have created a functional

misspecification resulting in biased results.49

Baseline explanatory variables (covariates) included in all regression models were age, sex,

white non-Hispanic, married, college-educated, low-income (<$20,000), smoker, prior

treatment experience with SMT and massage treatment, differential confidence in treatment

success between SMT and massage, as well as baseline pain, disability, and QALY scores.

Log of treatment costs in the 4 weeks before baseline was included in treatment cost

regressions while log of treatment plus lost productivity in the 4 weeks before baseline was

included in treatment plus lost productivity cost regressions.

To further demonstrate the variation in costs of treatment and lost productivity, we created 3

illustrative patient profiles by selecting 3 sets of patient characteristics and fitting our

regression models post hoc. The patient in Profile M has baseline characteristics close to the

mean for those enrolled in this study. Profiles L and H depict patients with baseline

characteristics that are predictive of lower and higher costs respectively. The values of the

baseline continuous variables in Profiles L and H were approximately 1 standard deviation

from the values for Profile M. The costs of study-provided treatment are included, and the

incremental effects of dose as well as some other key predictors of costs in the regression

models were computed.32, 50

Linear regression models were used to compute the adjusted effect of treatment dose on the

number of PFDs and DFDs experienced by patients. The same covariates used in the cost

analysis were included with the exception of baseline cost variables.

Statistical testing for all variables was set at a 2-sided alpha of .05. A full intention-to-treat

analysis was conducted with each participant included in the original allocation groups;

missing data were imputed when possible. Two subjects declined to give annual income

information and so were removed from modeling. Multiple-testing adjustments were not

made because this was a secondary analysis. Analyses were conducted with Stata 11.0

(StataCorp, College Station, TX) and SAS 9.2 (SAS Institute, Inc. Cary, NC).
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RESULTS

Figure 1 shows compliance with follow-up. Details are published elsewhere.24 Compliance

was excellent ranging from 81% to 99% per group per time point. There were 9 subjects

who were entirely lost to follow-up after enrollment and were not included in the analysis.

For the cost comparisons, the surgery patient was removed. Two participants refused to

report income and were removed from adjusted analyses.

Baseline Patient Characteristics and Costs

Mean age for all groups was 41 years, 15% were minorities, and the groups were divided

nearly evenly between men and women (Table 2). Over half of all patients reported having

college degrees, 36% were married, and 11% were smokers. Participants had moderate low

back pain with a mean pain of 51.5 on a 100-point Modified Von Korff scale and mean

disability of 45.3 with an average QALY of 0.71. Mean treatment costs in the 4 weeks

preceding the baseline were a modest $10.1, on average, and mean costs including the cost

of lost productivity in the 4 weeks preceding baseline were substantially larger, $558, on

average. No meaningful differences between groups at baseline were noted.

Treatment and Lost Productivity Costs During the Study Period

Table 3 shows that unadjusted one-year costs for treatment outside the study protocol for the

groups ranged from $287 to $623. Mean costs for the one-year study period were much

larger when the costs of lost productivity were added to the costs of outside care yielding

$2,838 to $3,815. No statistically significant differences were observed.

The adjusted group effects in semi-log cost regressions are multiplicative, which are

interpreted as ratios of costs compared to control. Annual treatment costs comparisons

revealed ratios of 1.15, 1.18, and 0.78 respectively. Costs with lost productivity added

resulted in ratios of 0.91, 1.02, and 0.90 respectively. These results were not statistically

significant, and no trends across study groups can be inferred given the variability in the

costs.

In Table 4, the full regression model for the natural log of annual costs shows that greater

age (P=0.02) and disability (P=0.01) were predictors of higher annual treatment costs, while

higher baseline QALY scores (P<0.01) predicted lower treatment costs. In the model that

also includes costs of lost productivity, college education (P=0.02) and previous experience

with massage (P=0.04) were predictive of higher costs, while higher baseline QALY scores

(P<0.01) were predictive of lower costs. Costs in the 4 weeks preceding the baseline were

strong predictors of higher costs in both these models (P<0.01).

Pain-Free and LBP-Related Disability-Free Days

Table 4 also shows the regression models for LBP-related PFDs and DFDs that patients

experienced during the one-year study period. Compared to the SMT 0 reference group,

patients benefitted from 16.8 to 22.9 more PFDs and 12.3 to 19.4 more DFDs. The greatest

benefits in PFDs and DFDs were for the SMT 12 group and were the only statistically

significant results (P=0.03 and 0.04, respectively). In addition, baseline health as measured
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by pain, disability, and the QALY score was strongly predictive of the number of PFDs and

DFDs that patients experienced. A one-point increase in baseline pain on a 100-point scale

predicted a 2.7-point decrease in PFDs (P<0.01), and a one-point increase in baseline

disability predicted a 1.4-point decrease in DFDs (P < 0.01). QALY scores are measured on

a much narrower, approximately 1 point scale. Each 0.01 point increase in the baseline

QALY score predicted 1.07 and 1.05 additional PFDs and DFDs during the study period

(P=0.01 and P<0.01, respectively).

QALYs

EuroQol-5D based QALY scores increased 4% to 6% during the one-year study period to

0.81 for SMT 0, 0.80 for SMT 6, 0.83 for SMT 12 and 0.81 for SMT 18. A regression

analysis similar to the ones for PFDs/DFDs above found that relative to SMT 0, each dose of

SMT yielded an additional 0.00 to 0.01 QALYs. None of the differences either between

study groups or across time within study groups were statistically significant.

Incremental Effects of SMT Dose and Patient Characteristics on Adjusted Costs

The costs related to the 3 patient profiles are reported in Table 5. They include the cost of

study-provided care, the cost of outside care and, where indicated, the cost of lost

productivity. The effects of treatment groups and changes in selected baseline characteristics

are presented for each profile.

For Profile M, doses of SMT 6, 12, and 18 predicted increases of $317, $123, and $345 in

annual treatment costs, respectively, when compared to no SMT. When lost productivity

was included, the doses predicted increases of $734, $94, and $476. Compared to the SMT 0

group, the treatment cost of an additional PFD was $19, $5, and $19 and the treatment cost

of an additional DFD was $25, $6, and $28 for SMT 6, 12, and 18 respectively. When

treatment and lost productivity were considered, the cost of an additional PFD was $44, $4,

and $26 and the cost of an additional DFD was $57, $5, $39 for the 3 dose groups,

respectively.

Treatment and lost productivity costs were less responsive to SMT dose for the lower cost

patient in Profile L. Baseline patient characteristics such as smoking, age, and disability also

had smaller effects on costs for such patients when compared to effects on Profile M.

For Profile H, doses of SMT 6, 12, and 18 predicted increases of $1,217, -$271, and $39 in

annual treatment costs, respectively when compared to SMT 0. When the cost of lost

productivity was included, the increases were predicted to be $2,777, −$277, and $710.

Compared to the SMT 0 group, the treatment cost of an additional PFD was $72, −$12, and

$2 and the treatment cost of an additional DFD was $95, −$14, and $3 for SMT 6, 12, and

18 respectively. When treatment and lost productivity were considered, the cost of an

additional PFD was $165, −$12, and $39 and the cost of an additional DFD was $217, −$14,

and $58 for the 3 dose groups, respectively.
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Sensitivity Analysis

Sensitivity analyses that excluded weeks not covered by patient reports yielded results that

were very similar to those obtained from analysis of annualized cost data for treatment costs

but somewhat more favorable to the highest dose of SMT for costs of treatment plus lost

productivity (Table 3).

Post-hoc power analysis of costs of lost productivity and treatments outside the study

protocol showed that our trial had 80% power to detect cost increases of 145% for SMT 6,

101% for SMT 12, and 107% for SMT 18 relative to the reference SMT 0 group. Our trial

had 80% power to detect relative cost decreases compared to SMT 0 of 44%, 53%, and 50%

for the 3 groups, respectively.

DISCUSSION

This study shows that manipulation can have a modicum of benefit in LBP-related pain and

disability without significantly increasing treatment or societal costs. In the main results

paper reporting pain and disability on 100-point scales, Haas et al24 found an 8.6-point

advantage in pain (p=.002) and 7.5-point advantage in disability (p=.011) for SMT 12

compared to the control at 12 weeks. In this study, we found that this benefit may occur

without significant increases in costs of treatment or lost productivity. We also found a

modest incremental benefit of 23 PFDs and 19 DFDs from 12 spinal manipulation

treatments relative to a no manipulation control. The incremental benefits from the other

doses examined showed an increase in PFDs and DFDs, but not with statistical significance.

SMT dose did not have a statistically significant effect on either QALYs, treatment costs, or

on the combined cost of treatment and lost productivity.

Finding no statistically significant QALY differences either between study groups or across

time within study groups is consistent with several prior studies suggesting that QALY

scores are insensitive to small or moderate changes in health.32, 51, 52 It is not uncommon for

studies of chronic conditions, especially chronic pain to employ other measures of patient

benefit in addition to QALYs. For example, Niemisto et al53 used measures including VAS

pain, self-rated disability, health-related quality of life, and patient satisfaction.

A number of studies have previously examined the benefits and cost of SMT in patients with

low back pain.50, 53–58 The estimated benefits and costs have varied between studies, and

part of the difference in results may arise because the studies examined different or

unspecified doses of SMT. Our results indicate that incremental benefits vary with SMT

dose with SMT 12 yielding the greatest benefit. Our analysis of the effect of the SMT dose

on costs should be interpreted with caution because of the large variability in costs (low

power). Substantially larger sample sizes appear to be required in trials of SMT in patients

with chronic LBP in order to detect differences in costs of treatment and, especially, lost

productivity between patients receiving different doses of SMT.

The modest size of the incremental benefit from SMT 12 is not unusual for studies of

interventions in patients with chronic pain. In their analysis of the cost of manipulation,

stabilizing exercises, and physician consultation in comparison to physician consultation
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alone, Niemisto et al53 found mean intervention group improvements relative to control of

6.3 points in pain and an improvement of 2.3 points in disability after 12 months when both

pain and disability were measured on scales of 0 to 100. In a study of a collaborative

intervention to treat chronic pain among veterans, the intervention yielded 16 additional pain

disability free days relative to control.32

Our results confirm previous findings that the cost of lost productivity due to LBP is often

much higher than the cost of treatment. A systematic review of LBP cost of illness studies

lists 8 studies that examined both direct (mostly treatment) and indirect (mostly lost

productivity) costs.7 In 6 of these studies, direct costs comprised less that 20% of combined

direct and indirect costs. In our study, cost of productivity lost due to LBP is between

approximately 2.5 to 10 fold higher than the cost of treatment.

Kominski et al58 found LBP patients’ baseline characteristics including age, education, and

baseline health to be important predictors of treatment costs. Our cost analyses reemphasize

the importance of similar baseline patient characteristics, especially baseline pain and

disability, as important predictors of treatment costs and lost productivity. In a result

consistent with a previous analysis of treatment costs among patients with chronic pain, our

results show that costs in the period preceding enrollment in the trial can also be predictive

of the costs of treatment and lost productivity.32

A recent study on patients with back and neck problems found that CAM users had lower

costs than non-CAM users.9 Our results suggest a potentially more complex relationship for

LBP treated by doctors of chiropractic. For patients with characteristics predictive of high

costs (Profile H, Table 5), costs of treatment obtained outside the study were much larger

than the costs of study-provided treatment, and costs of lost productivity were even larger.

Furthermore, costs may increase with SMT for patients whose baseline characteristics

predict low costs (Profile L) in contrast to the decrease with some SMT doses for patients

whose baseline characteristics predict high costs (Profile H). This highlights the

disproportionate share of the economic burden of LBP that patients similar to our Profile H

bear in terms of treatment and lost productivity. Larger trials are necessary to clarify the

actual causal relationships.

While there are no published standardized measures of the individual financial consequences

of pain,59 there are measures of meaningful clinical improvement to pain and disability.

Retrospective reports of interference with daily activities show internal consistency and

convergent validity59, 60 and 11-point numerical rating scales provide sufficient levels of

discrimination with similar sensitivity to 101-point scales.59, 61 Using first-return-to-work as

an indicator of recovery is challenging because it is frequently followed by recurrences of

work absence.62 It is difficult to measure work disability outside the usual measures of

absence from/presence at work and the number of days of work absence. New measures,

such as the clinical return-to-work-rule and testing at-work disability, may be of interest in

future research.59, 63, 64
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Limitations

The selected participants for this study were not on disability nor were they seeking

disability claims. In addition, potential participants with confounding conditions were

excluded. Our sample size was too small to sufficiently capture subjects who would

eventually elect to get surgery, and the one patient who did so, was removed as an outlier.

Therefore, this study population best generalizes to a subset of the population missing work.

In addition, as over 70% of the participants had previous experience with SMT and over

40% had experience with massage, the expectations of the patients were balanced at

baseline. An analysis of the doctor patient encounter showed that expectations were

balanced across groups and had no notable effect on follow-up LBP.65 Still, caution in

interpretation of the results is advised.

In this study, patients’ mean baseline QALY score was 0.75 which is higher than that

observed in most other LBP trials, and may limit direct comparisons of results and may

present ceiling effects. In their review of studies of interventions for LBP, Dagenais et al66

compiled a list of baseline QALY scores in the reviewed studies (their Table 5) that ranged

from 0.35 to 0.71; improvements in QALY scores reported by the studies tended to be

smaller in groups with higher baseline scores.

Similarly, the existence of a variety of payment systems and costing methodologies

complicates direct comparisons of cost results from different studies. Our use of Medicare

payments to estimate treatment costs may have contributed to our finding of low treatment

costs relative to studies that have used charges, prices paid by private insurers, or other

methods. Mean annual treatment costs of study-provided and outside care across the

different SMT doses ranged from $315 to $897. While these costs are broadly comparable to

those reported by Herman et al67 for the cost of naturopathic care for LBP, other studies

have reported substantially higher costs, especially if treatment involved surgery. Martin et

al68 found through analysis of a nationally representative sample that patients with back and

neck problems had mean costs of $6,096 in 2005. The minimum cost of lumbar surgery has

been estimated at $15,000.69

Using patient reports of health at specific time points or during specific periods to estimate

health in intervening periods is common in cost analyses, and we employ this approach to

compute DFDs for the complete 1 year duration of the study.31, 66, 70 However, it remains

possible that this extrapolation may introduce an unknown bias into our estimates. We

similarly use patient reports of health care utilization and activity restriction in 4-week

periods preceding the 6, 12, 18, 24, 39, and 52-week time points to estimate annual

treatment and lost productivity costs. The possibility of conservative bias due to

extrapolation cannot be ruled out. Our estimates of the cost of productivity lost due to LBP

are also conservative. Using mean as opposed to median wages to estimate the cost of each

hour of productivity lost would have increased these costs by approximately 30%.

Attributing a full workday (8 hours) of lost productivity to each day when a patient was kept

from usual activities due to LBP would have compounded the increase by another third. The

cost analyses which yield results slightly more favorable to doses SMT 12 and SMT 18 are

not statistically significant.
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CONCLUSION

SMT showed a modicum of benefit in LBP and LBP-related disability without increasing

costs from a societal prospective (treatment costs and productivity together). Inference

regarding cost is preliminary because of low statistical power. The SMT 12 group had the

most PFDs and DFDs compared to SMT 0. SMT 12 was also favored when looking at

predicted mean costs but the incremental cost of SMT interventions depended upon the

characteristics of patients being treated. Specifically, for patients who were likely to have

high costs, the SMT 12 intervention was cost decreasing (but not statistically significant).

This report adds to the evidence that a dose of 12 SMT treatments appears to be reasonable

for use in a comparative effectiveness trial.
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Figure 1.
Study Flowchart
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Table 1

Estimated costs calculated from RVUs.

CPT code Description estimated cost

99213 office/outpatient visit with an established patient, the most commonly reported physician service (primary
care)

$62.35

98941 chiropractic manipulation $33.90

97124 massage therapy $22.72

99245 surgeon/neurologist - office consultation $226.50

90806 psychologist/psychiatrist - individual therapy in office, 45–50 minutes $87.64

naturopath/homeopath, physical and occupational therapist, acupuncturist, nurse practitioner, and “other
health care provider”

same as DC visit

99283 emergency department visit $190.59
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Table 2

Baseline patient characteristics*

Variable SMT 0 SMT 6 SMT 12 SMT 18

Demographic

 Age (years) 40.9 (14.1) 41.4 (14.8) 41.8 (14.0) 41.2 (13.8)

 Male 51% 51% 51% 48%

 Non-white or Hispanic 14% 18% 11% 16%

 Married 37% 28% 41% 36%

 College degree 58% 63% 51% 53%

 Annual income<$20,000 31% 27% 19% 28%

 Smoker 17% 13% 6% 8%

Confidence in treatment success (0 extremely doubtful – 6 extremely
certain)

 Spinal manipulation (6-point Likert scale) 3.6 ( 1.2) 3.8 ( 1.1) 3.7 ( 1.2) 3.8 ( 1.1)

 Light massage (6-point Likert scale) 3.4 ( 1.2) 3.5 ( 1.2) 3.4 ( 1.2) 3.5 ( 1.2)

Previous treatment experience

 Spinal manipulation 71% 70% 74% 72%

 Massage 52% 56% 43% 54%

Baseline health

 Pain (100-point MVK scale) 52.2 ( 16.3) 51.0 ( 18.2) 51.6 ( 17.5) 51.5 ( 16.8)

 Disability (100-point MVK scale) 45.2 ( 21.8) 44.8 ( 24.0) 46.1 ( 23.4) 45.2 ( 21.8)

 QALY score (EQ-5D) 0.76 ( 0.11) 0.74 ( 0.11) 0.76 ( 0.09) 0.77 ( 0.07)

Costs (4 wks preceding baseline)

 Treatment ($) 5.5 ( 13.5) 15.2 ( 69.2) 8.0 ( 28.0) 11.7 ( 34.7)

 Treatment + cost of lost productivity($) 599.0 (645.8) 546.1 (591.0) 553.1 (603.5) 533.7 (581.4)

*
Mean (SD) or %.

J Manipulative Physiol Ther. Author manuscript; available in PMC 2015 June 01.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Vavrek et al. Page 18

T
ab

le
 3

C
os

t c
om

pa
ri

so
ns

 f
or

 tr
ea

tm
en

t a
nd

 lo
st

 p
ro

du
ct

iv
ity

*

O
bs

er
ve

d 
un

ad
ju

st
ed

 m
ea

n 
(S

D
)

A
dj

us
te

d 
co

st
 r

at
io

‡  
[9

5%
 C

I]

SM
T

 0
SM

T
 6

SM
T

 1
2

SM
T

 1
8

SM
T

 6
 v

s 
SM

T
 0

SM
T

 1
2 

vs
 S

M
T

 0
SM

T
 1

8 
vs

 S
M

T
 0

T
re

at
m

en
t c

os
ts

 in
 p

re
ce

di
ng

 4
 w

ee
ks

 (
$)

 
0 

w
k

6 
(1

4)
15

 (
69

)
8 

(2
8)

12
 (

35
)

 
6 

w
k

4 
(2

0)
6 

(2
1)

4 
(1

6)
10

 (
74

)
1.

08
[0

.8
1,

 1
.4

5]
0.

93
[0

.6
9,

 1
.2

5]
0.

88
[0

.6
5,

 1
.1

7]

 
12

 w
k

23
 (

47
)

52
 (

15
2)

13
 (

29
)

32
 (

10
2)

0.
94

[0
.5

8,
 1

.5
2]

0.
85

[0
.5

2,
 1

.3
9]

0.
77

[0
.4

7,
 1

.2
5]

 
18

 w
k

17
 (

42
)

33
 (

11
1)

18
 (

50
)

16
 (

66
)

1.
01

[0
.6

5,
 1

.5
8]

1.
00

[0
.6

4,
 1

.5
7]

0.
66

[0
.4

2,
 1

.0
3]

 
24

 w
k

21
 (

38
)

44
 (

14
7)

37
 (

10
0)

25
 (

57
)

1.
06

[0
.6

5,
 1

.7
2]

1.
16

[0
.7

0,
 1

.9
0]

0.
78

[0
.4

8,
 1

.2
7]

 
39

 w
k

32
 (

72
)

62
 (

17
0)

36
 (

87
)

26
 (

50
)

1.
16

[0
.6

9,
 1

.9
5]

1.
34

[0
.7

9,
 2

.2
8]

0.
94

[0
.5

6,
 1

.5
9]

 
52

 w
k

34
 (

71
)

49
 (

10
3)

36
 (

11
1)

25
 (

84
)

1.
01

[0
.6

0,
 1

.6
8]

1.
11

[0
.6

6,
 1

87
]

0.
68

[0
.4

1,
 1

.1
3]

 
T

ot
al

12
8 

(1
66

)
25

5 
(5

16
)

13
4 

(2
23

)
11

3 
(1

62
)

1.
19

[0
.6

7,
 2

.1
1]

1.
12

[0
.6

3,
 2

.0
1]

0.
75

[0
.4

2,
 1

.3
3]

 
E

st
im

at
ed

 to
ta

l a
nn

ua
l c

os
t o

f 
tr

ea
tm

en
t†

31
5 

(4
19

)
62

3 
(1

29
9)

36
1 

(6
31

)
28

7 
(3

90
)

1.
15

[0
.6

3,
 2

.1
1]

1.
18

[0
.6

4,
 2

.1
8]

0.
78

[0
.4

3,
 1

.4
3]

C
os

t o
f 

tr
ea

tm
en

t p
lu

s 
lo

st
 p

ro
du

ct
iv

ity
 in

 p
re

ce
di

ng
 4

 w
ee

ks
 (

$)

 
0 

w
k

59
9 

(6
46

)
54

6 
(5

91
)

55
3 

(6
04

)
53

4 
(5

81
)

 
6 

w
k

19
8 

(4
44

)
12

5 
(2

41
)

11
1 

(2
17

)
10

3 
(3

31
)

0.
99

[0
.5

0,
 1

.9
5]

0.
54

[0
.2

7,
 1

.0
7]

0.
46

[0
.2

4,
 0

.9
1]

 
12

 w
k

31
2 

(5
17

)
26

6 
(4

62
)

18
1 

(2
70

)
22

1 
(3

50
)

0.
81

[0
.4

0,
 1

.6
3]

0.
62

[0
.3

1,
 1

.2
6]

0.
61

[0
.3

0,
 1

.2
3]

 
18

 w
k

16
4 

(4
13

)
21

5 
(4

29
)

16
4 

(3
61

)
18

5 
(4

22
)

0.
99

[0
.5

0,
 1

.9
6]

0.
99

[0
.4

9,
 2

.0
0]

0.
78

[0
.3

9,
 1

.5
6]

 
24

 w
k

32
8 

(5
81

)
27

0 
(5

12
)

27
1 

(3
97

)
24

8 
(3

51
)

0.
89

[0
.4

4,
 1

.7
9]

1.
74

[0
.8

5,
 3

.5
3]

1.
37

[0
.6

8,
 2

.7
5]

 
39

 w
k

24
0 

(4
14

)
31

8 
(5

15
)

23
3 

(4
12

)
22

0 
(3

95
)

0.
97

[0
.4

8,
 1

.9
6]

0.
91

[0
.4

4,
 1

.8
5]

0.
69

[0
.3

4,
 1

.3
9]

 
52

 w
k

32
0 

(5
31

)
35

2 
(6

12
)

18
5 

(3
30

)
22

1 
(4

27
)

0.
62

[0
.3

1,
 1

.2
7]

0.
50

[0
.2

4,
 1

.0
3]

0.
55

[0
.2

7,
 1

.1
1]

 
T

ot
al

15
94

 (
23

12
)

14
53

 (
18

13
)

11
69

 (
13

57
)

11
09

 (
12

82
)

0.
87

[0
.5

1,
 1

.5
0]

0.
91

[0
.5

2,
 1

.5
9]

0.
64

[0
.3

7,
 1

.1
0]

 
E

st
im

at
ed

 to
ta

l a
nn

ua
l c

os
t o

f 
tr

ea
tm

en
t p

lu
s 

lo
st

 p
ro

du
ct

iv
ity

†

38
15

 (
53

84
)

35
83

 (
45

11
)

29
91

 (
35

44
)

28
38

 (
32

82
)

0.
91

[0
.5

7,
 1

. 4
5]

1.
02

[0
.6

3,
1.

64
]

0.
90

[0
.5

6,
 1

.4
4]

* E
xc

lu
de

s 
co

st
 o

f 
st

ud
y-

pr
ov

id
ed

 tr
ea

tm
en

t. 
C

os
ts

 o
f 

st
ud

y-
re

la
te

d 
sp

in
al

 m
an

ip
ul

at
iv

e 
th

er
ap

y 
ov

er
 th

e 
en

tir
e 

ye
ar

 w
er

e:
 $

20
3 

fo
r 

SM
T

 6
; $

40
7 

fo
r 

SM
T

 1
2;

 a
nd

 $
 6

10
 f

or
 S

M
T

 1
8.

† In
cl

ud
es

 im
pu

te
d 

co
st

s 
fo

r 
w

ee
ks

 n
ot

 c
ov

er
ed

 b
y 

pa
tie

nt
 r

ep
or

ts
.

J Manipulative Physiol Ther. Author manuscript; available in PMC 2015 June 01.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Vavrek et al. Page 19
‡ T

he
 a

dj
us

te
d 

co
st

 r
at

io
 is

 th
e 

ge
om

et
ri

c 
m

ea
n 

co
st

 f
or

 th
e 

tr
ea

tm
en

t g
ro

up
 d

iv
id

ed
 b

y 
th

e 
ge

om
et

ri
c 

m
ea

n 
co

st
s 

fo
r 

th
e 

co
nt

ro
l g

ro
up

 a
dj

us
te

d 
fo

r 
gr

ou
p 

di
ff

er
en

ce
s 

in
 b

as
el

in
e 

co
va

ri
at

es
. (

A
dj

us
te

d 
co

st
ra

tio
 −

 1
) 

×
 1

00
%

 e
qu

al
s 

th
e 

pe
rc

en
ta

ge
 in

cr
ea

se
 o

r 
de

cr
ea

se
 o

f 
tr

ea
tm

en
t g

ro
up

 c
os

ts
 c

om
pa

re
d 

to
 th

e 
co

nt
ro

l g
ro

up
 (

SM
T

 0
) 

co
st

s.
 F

or
 e

xa
m

pl
e,

 in
 th

e 
la

st
 li

ne
 o

f 
th

e 
ta

bl
e,

 a
nn

ua
l c

os
ts

 o
f 

tr
ea

tm
en

t p
lu

s
lo

st
 p

ro
du

ct
iv

ity
 w

er
e 

0.
91

 ti
m

es
 th

at
 o

f 
SM

T
 6

, 1
.0

2 
tim

es
 th

at
 o

f 
SM

T
 1

2,
 a

nd
 0

.9
0 

tim
es

 th
at

 o
f 

SM
T

 1
8 

co
m

pa
re

d 
to

 p
at

ie
nt

s 
in

 th
e 

SM
T

 0
 g

ro
up

.

J Manipulative Physiol Ther. Author manuscript; available in PMC 2015 June 01.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Vavrek et al. Page 20

T
ab

le
 4

R
eg

re
ss

io
n 

m
od

el
s 

fo
r 

L
B

P-
re

la
te

d 
di

sa
bi

lit
y-

fr
ee

 d
ay

s 
an

d 
co

st
s*

P
ai

n 
F

re
e 

D
ay

s 
(N

=3
89

;
R

2 =
0.

34
)

D
is

ab
ili

ty
 F

re
e 

D
ay

s 
(N

=3
89

;
R

2 =
0.

38
)

L
og

 A
nn

ua
l C

os
t 

of
 T

re
at

m
en

t
(N

=3
88

; 
R

2 =
0.

40
)

L
og

 A
nn

ua
l C

os
t 

of
 T

re
at

m
en

t 
an

d
L

os
t 

P
ro

du
ct

iv
it

y 
(N

=3
88

; 
R

2 =
0.

44
)

V
ar

ia
bl

e
R

eg
re

ss
io

n 
C

oe
ff

ic
ie

nt
[9

5%
 C

I]
P

R
eg

re
ss

io
n 

C
oe

ff
ic

ie
nt

[9
5%

 C
I]

P
R

eg
re

ss
io

n 
C

oe
ff

ic
ie

nt
[9

5%
 C

I]
P

R
eg

re
ss

io
n 

C
oe

ff
ic

ie
nt

[9
5%

 C
I]

P

In
te

rc
ep

t
32

6.
5 

[2
41

.5
,4

11
.6

]
<

.0
01

30
4.

6 
[2

31
.4

,3
77

.9
]

<
.0

01
6.

2 
[4

.3
, 8

.1
]

<
.0

01
6.

0 
[3

.5
, 8

.5
]

<
.0

01

In
te

rv
en

tio
n 

(R
ef

er
en

ce
 c

at
eg

or
y—

SM
T

0)  
SM

T
 6

16
.8

 [
−

3.
9,

 3
7.

6]
0.

11
1

12
.8

 [
−

5.
1,

 3
0.

6]
0.

16
0

−
0.

1 
[−

0.
6,

 0
.4

]
.6

83
0.

1 
[−

0.
5,

 0
.7

]
.6

49

 
SM

T
 1

2
22

.9
 [

1.
8,

 4
4.

0]
0.

03
3

19
.4

 [
 1

.3
, 3

7.
5]

0.
03

6
0.

0 
[−

0.
5,

 0
.5

]
.9

36
0.

2 
[−

0.
5,

 0
.8

]
.6

05

 
SM

T
 1

8
18

.4
 [

−
2.

3,
 3

9.
1]

0.
08

1
12

.3
 [

−
5.

5,
 3

0.
1]

0.
17

4
−

0.
1 

[−
0.

6,
 0

.4
]

.6
68

−
0.

2 
[−

0.
9,

 0
.4

]
.4

28

So
ci

o-
de

m
og

ra
ph

ic

 
A

ge
−

0.
2 

[−
0.

7,
 0

.4
]

0.
51

3
−

0.
2 

[−
0.

7,
 0

.3
]

0.
36

7
0.

0 
[ 

0.
0,

 0
.0

]
.0

20
0.

0 
[0

.0
, 0

.0
]

.6
11

 
M

al
e

5.
8 

[9
.4

, 2
1.

0]
0.

45
2

0.
7 

[−
12

.4
, 1

3.
8]

0.
91

8
−

0.
2 

[−
0.

6,
 0

.1
]

.2
07

−
0.

4 
[−

0.
8,

 0
.1

]
.0

86

 
W

hi
te

 n
on

-H
is

pa
ni

c
−

11
.6

 [
−

32
.6

, 9
.5

]
0.

28
1

−
3.

5 
[−

21
.6

, 1
4.

6]
0.

70
5

0.
3 

[−
0.

2,
 0

.8
]

.1
96

0.
0 

[−
0.

6,
 0

.6
]

.9
83

 
M

ar
ri

ed
−

4.
4 

[−
21

.1
, 1

2.
3]

0.
60

5
2.

2 
[−

12
.2

, 1
6.

6]
0.

76
1

0.
1 

[−
0.

2,
 0

.5
]

.4
67

0.
2 

[−
0.

3,
 0

.7
]

.3
62

 
C

ol
le

ge
-e

du
ca

te
d

−
5.

9 
[−

21
.2

, 9
.4

]
0.

44
7

1.
5 

[−
11

.6
, 1

4.
7]

0.
81

9
0.

3 
[ 

0.
1,

 0
.6

]
.1

33
0.

6 
[−

0.
1,

 1
.0

]
.0

16

 
L

ow
 in

co
m

e 
(<

$2
0,

00
0)

−
1.

7 
[−

20
.4

, 1
6.

9]
0.

85
5

1.
3 

[−
14

.7
, 1

7.
4]

0.
87

2
0.

2 
[−

0.
2,

 0
.6

]
.3

70
−

0.
1 

[−
 0

.6
, 0

.5
]

.7
66

 
Sm

ok
er

−
18

.0
 [

−
42

.2
, 6

.2
]

0.
14

5
3.

1 
[−

23
.9

, 1
7.

7]
0.

77
0

0.
1 

[−
0.

5,
 0

.6
]

.7
86

0.
0 

[−
0.

7,
 0

.7
]

.9
75

Pr
ev

io
us

 T
re

at
m

en
t E

xp
er

ie
nc

e

 
Sp

in
al

 M
an

ip
ul

at
io

n
12

.9
 [

−
5.

5,
 3

1.
3]

0.
16

8
−

2.
2 

[−
18

.0
, 1

3.
6]

0.
78

5
0.

1 
[−

0.
3,

 0
.5

]
.6

08
0.

3 
[−

0.
3,

 0
.8

]
.3

02

 
M

as
sa

ge
−

3.
6 

[−
20

.0
, 1

2.
9]

0.
66

9
2.

8 
[−

11
.4

, 1
7.

0]
0.

69
8

0.
2 

[−
0.

1,
 0

.6
]

.2
28

0.
5 

[0
.0

, 1
.0

]
.0

36

C
on

fi
de

nc
e 

in
 T

re
at

m
en

t

 
SM

T
 v

s.
 m

as
sa

ge
 (

ba
se

lin
e)

0.
6 

[−
9.

0,
 1

0.
2]

0.
90

0
3.

5 
[−

4.
7,

 1
1.

7]
0.

40
4

0.
1 

[−
0.

2,
 0

.3
]

.6
31

0.
0 

[−
0.

2,
 0

.3
]

.7
36

B
as

el
in

e 
he

al
th

 
Pa

in
 (

10
0-

po
in

t s
ca

le
)

−
2.

7 
[−

3.
3,

 −
2.

0]
<

.0
01

−
0.

5 
[−

1.
0,

 0
.1

]
0.

08
3

0.
0 

[ 
0.

0,
 0

.0
]

.1
25

0.
0 

[0
.0

, 0
.0

]
.2

06

 
D

is
ab

ili
ty

 (
10

0-
po

in
t s

ca
le

)
−

0.
0 

[−
0.

5,
 0

.5
]

0.
94

3
−

1.
4 

[−
1.

8,
 −

1.
0]

<
.0

01
0.

0 
[ 

0.
0,

 0
.0

]
.0

05
0.

0 
[0

.0
, 0

.0
]

.1
02

 
Q

A
L

Y
 (

E
Q

-5
D

, r
an

ge
 −

0.
10

9 
to

 1
10

6.
9 

[2
4.

5,
18

9.
4]

0.
01

1
10

4.
5 

[3
3.

5,
17

5.
5]

0.
00

4
−

3.
3 

[−
5.

1,
 −

1.
4]

.0
01

−
3.

7 
[−

6.
1,

 −
1.

3]
.0

03

C
os

ts
 (

4 
w

ks
 p

ri
or

 to
 e

nr
ol

lm
en

t)

 
T

re
at

m
en

t
N

.A
.

N
.A

.
0.

4 
[ 

0.
3,

 0
.5

]
<

.0
01

N
.A

.

 
T

re
at

m
en

t &
 lo

st
 p

ro
du

ct
iv

ity
N

.A
.

N
.A

.
N

.A
.

0.
3 

[0
.2

, 0
.5

]
<

.0
01

N
.A

.-
- 

N
ot

 A
pp

lic
ab

le
.

J Manipulative Physiol Ther. Author manuscript; available in PMC 2015 June 01.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Vavrek et al. Page 21
* T

ab
le

 4
 d

oe
s 

no
t i

nc
lu

de
 s

tu
dy

 c
os

ts
 o

f 
st

ud
y 

tr
ea

tm
en

t a
s 

th
es

e 
ar

e 
no

n-
st

oc
ha

st
ic

, a
dd

iti
ve

, a
nd

 c
ou

ld
 b

ia
s 

th
e 

m
ul

tip
lic

at
iv

e 
lo

g 
m

od
el

 if
 in

cl
ud

ed
. T

he
re

 w
as

 n
o 

va
ri

ab
ili

ty
 in

 s
tu

dy
 tr

ea
tm

en
t c

os
ts

. N
ot

e
th

at
 s

tu
dy

 tr
ea

tm
en

t c
os

ts
 a

re
 a

dd
ed

 in
to

 T
ab

le
 5

.

J Manipulative Physiol Ther. Author manuscript; available in PMC 2015 June 01.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Vavrek et al. Page 22

T
ab

le
 5

Pr
ed

ic
te

d 
m

ea
n 

co
st

s 
an

d 
in

cr
em

en
ta

l e
ff

ec
ts

 o
f 

pr
ed

ic
to

rs

P
at

ie
nt

 t
yp

e
G

ro
up

P
re

di
ct

ed
M

ea
n 

co
st

s
($

)

In
cr

em
en

ta
l

co
st

 p
er

 P
F

D
co

m
pa

re
d 

to
SM

T
 0

 (
$)

In
cr

em
en

ta
l

co
st

 p
er

 D
F

D
co

m
pa

re
d 

to
SM

T
 0

 (
$)

In
cr

em
en

ta
l C

os
t(

$)
 o

f 
D

os
e 

ch
an

ge
to

In
cr

em
en

ta
l C

os
ts

 (
$)

 d
ue

 t
he

 f
ol

lo
w

in
g:

SM
T

 6
SM

T
 1

2
SM

T
 1

8
Sm

ok
in

g

14
-y

ea
r 

(1
SD

)
in

cr
ea

se
in

 a
ge

22
-p

oi
nt

 (
1

SD
)

in
cr

ea
se

 in
ba

se
lin

e
di

sa
bi

lit
y

sc
or

e

$3
0 

(1
 S

D
)

in
cr

ea
se

 in
tr

ea
tm

en
t

co
st

s 
in

 t
he

14
 d

ay
s

pr
ec

ed
in

g
en

ro
llm

en
t

$6
00

 (
1 

SD
)

in
cr

ea
se

 in
tr

ea
tm

en
t 

an
d

lo
st

pr
od

uc
ti

vi
ty

co
st

s 
in

 t
he

 1
4

da
ys

 p
re

ce
di

ng
en

ro
llm

en
t

A
nn

ua
l c

os
t o

f 
tr

ea
tm

en
t

Pr
of

ile
 M

*
SM

T
 0

59
6

N
.A

.
N

.A
.

31
7

12
3

34
5

12
3

34
19

2
11

9
N

.A
.

Pr
of

ile
 M

*
SM

T
 6

91
4

19
25

N
.A

.
−

19
4

28
16

1
44

25
1

15
6

N
.A

.

Pr
of

ile
 M

*
SM

T
 1

2
72

0
5

6
N

.A
.

22
2

10
7

29
16

7
10

4
N

.A
.

Pr
of

ile
 M

*
SM

T
 1

8
94

1
19

28
N

.A
.

11
0

30
17

3
10

7
N

.A
.

Pr
of

ile
 L

†
SM

T
 0

61
N

.A
.

N
.A

.
15

4
19

5
40

1
12

3
20

47
N

.A
.

Pr
of

ile
 L

†
SM

T
 6

21
5

9
12

N
.A

.
41

24
6

16
4

25
61

N
.A

.

Pr
of

ile
 L

†
SM

T
 1

2
25

5
9

10
N

.A
.

20
6

11
3

17
41

N
.A

.

Pr
of

ile
 L

†
SM

T
 1

8
46

1
22

33
N

.A
.

11
3

18
42

N
.A

.

Pr
of

ile
 H

‡
SM

T
 0

3,
55

1
N

.A
.

N
.A

.
1,

21
7

−
27

1
39

73
3

20
2

1,
14

7
48

7
N

.A
.

Pr
of

ile
 H

‡
SM

T
 6

4,
76

8
72

95
N

.A
.

−
1,

48
8

−
1,

17
8

95
6

26
3

1,
49

6
63

5
N

.A
.

Pr
of

ile
 H

‡
SM

T
 1

2
3,

28
0

−
12

−
14

N
.A

.
31

0
63

5
17

5
99

4
42

2
N

.A
.

Pr
of

ile
 H

‡
SM

T
 1

8
3,

59
0

2
3

N
.A

.
65

7
18

1
1,

02
8

43
6

N
.A

.

A
nn

ua
l c

os
t o

f 
tr

ea
tm

en
t a

nd
 lo

st
 p

ro
du

ct
iv

ity

Pr
of

ile
 M

*
SM

T
 0

3,
49

2
N

.A
.

N
.A

.
73

4
94

47
6

53
6

76
4

1,
60

1
N

.A
.

82
5

Pr
of

ile
 M

*
SM

T
 6

4,
22

6
44

57
N

.A
.

−
64

0
−

25
8

62
7

89
4

1,
87

5
N

.A
.

96
6

Pr
of

ile
 M

*
SM

T
 1

2
3,

58
6

4
5

N
.A

.
38

1
51

9
74

0
1,

55
1

N
.A

.
79

9

Pr
of

ile
 M

*
SM

T
 1

8
3,

96
8

26
39

N
.A

.
54

6
77

9
1,

63
2

N
.A

.
84

1

Pr
of

ile
 L

†
SM

T
 0

1,
63

7
N

.A
.

N
.A

.
41

6
15

2
43

9
25

1
35

8
75

0
N

.A
.

38
7

Pr
of

ile
 L

†
SM

T
 6

2,
05

3
25

33
N

.A
.

−
26

4
23

29
4

41
9

87
9

N
.A

.
45

3

J Manipulative Physiol Ther. Author manuscript; available in PMC 2015 June 01.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Vavrek et al. Page 23

P
at

ie
nt

 t
yp

e
G

ro
up

P
re

di
ct

ed
M

ea
n 

co
st

s
($

)

In
cr

em
en

ta
l

co
st

 p
er

 P
F

D
co

m
pa

re
d 

to
SM

T
 0

 (
$)

In
cr

em
en

ta
l

co
st

 p
er

 D
F

D
co

m
pa

re
d 

to
SM

T
 0

 (
$)

In
cr

em
en

ta
l C

os
t(

$)
 o

f 
D

os
e 

ch
an

ge
to

In
cr

em
en

ta
l C

os
ts

 (
$)

 d
ue

 t
he

 f
ol

lo
w

in
g:

SM
T

 6
SM

T
 1

2
SM

T
 1

8
Sm

ok
in

g

14
-y

ea
r 

(1
SD

)
in

cr
ea

se
in

 a
ge

22
-p

oi
nt

 (
1

SD
)

in
cr

ea
se

 in
ba

se
lin

e
di

sa
bi

lit
y

sc
or

e

$3
0 

(1
 S

D
)

in
cr

ea
se

 in
tr

ea
tm

en
t

co
st

s 
in

 t
he

14
 d

ay
s

pr
ec

ed
in

g
en

ro
llm

en
t

$6
00

 (
1 

SD
)

in
cr

ea
se

 in
tr

ea
tm

en
t 

an
d

lo
st

pr
od

uc
ti

vi
ty

co
st

s 
in

 t
he

 1
4

da
ys

 p
re

ce
di

ng
en

ro
llm

en
t

Pr
of

ile
 L

†
SM

T
 1

2
1,

78
9

7
8

N
.A

.
28

7
24

3
34

7
72

7
N

.A
.

37
5

Pr
of

ile
 L

†
SM

T
 1

8
2,

07
6

24
36

N
.A

.
25

6
36

5
76

5
N

.A
.

39
4

Pr
of

ile
 H

‡
SM

T
 0

15
,4

22
N

.A
.

N
.A

.
2,

77
7

−
27

7
71

0
2,

36
6

3,
37

3
7,

07
1

N
.A

.
3,

64
3

Pr
of

ile
 H

‡
SM

T
 6

18
,2

00
16

5
21

7
N

.A
.

−
3,

05
5

−
2,

06
7

2,
77

1
3,

95
1

8,
28

2
N

.A
.

4,
26

7

Pr
of

ile
 H

‡
SM

T
 1

2
15

,1
45

−
12

−
14

N
.A

.
98

8
2,

29
2

3,
26

8
6,

85
1

N
.A

.
3,

53
0

Pr
of

ile
 H

‡
SM

T
 1

8
16

,1
33

39
58

N
.A

.
2,

41
2

3,
43

9
7,

21
0

N
.A

.
3,

71
5

N
.A

.-
- 

N
ot

 A
pp

lic
ab

le
: r

et
ra

ns
fo

rm
ed

 p
ro

fi
le

s 
in

cl
ud

e 
ad

di
tiv

e 
co

st
 o

f 
st

ud
y 

tr
ea

tm
en

t.

* Pr
of

ile
 M

 (
pa

tie
nt

 c
ha

ra
ct

er
is

tic
s 

re
fl

ec
tiv

e 
of

 th
e 

m
ea

n)
 —

 4
1 

ye
ar

-o
ld

, c
ol

le
ge

-e
du

ca
te

d,
 n

on
-w

hi
te

 o
r 

H
is

pa
ni

c,
 u

nm
ar

ri
ed

, n
on

-s
m

ok
in

g 
fe

m
al

e 
w

ith
 n

o 
pr

ev
io

us
 m

as
sa

ge
 o

r 
ch

ir
op

ra
ct

ic
 tr

ea
tm

en
t,

di
ff

er
en

tia
l t

re
at

m
en

t c
on

fi
de

nc
e 

sc
or

e 
0,

 a
nd

 b
as

el
in

e 
pa

in
, d

is
ab

ili
ty

 a
nd

 Q
A

L
Y

 s
co

re
s 

of
 5

1,
 4

5,
 a

nd
 0

.7
6,

 r
es

pe
ct

iv
el

y.
 S

he
 h

ad
 tr

ea
tm

en
t c

os
ts

 o
f 

$3
5,

 a
nd

 tr
ea

tm
en

t p
lu

s 
lo

st
 p

ro
du

ct
iv

ity
 c

os
ts

 o
f 

$6
00

in
 th

e 
4 

w
ks

 p
re

ce
di

ng
 s

tu
dy

 e
nr

ol
lm

en
t.

† Pr
of

ile
 L

 (
va

ri
ab

le
s 

on
e 

st
an

da
rd

 d
ev

ia
tio

n 
aw

ay
 f

ro
m

 m
ea

n 
pr

ed
ic

te
d 

to
 lo

w
er

 c
os

ts
) 

—
 2

7 
ye

ar
-o

ld
, n

on
-w

hi
te

 o
r 

H
is

pa
ni

c,
 u

nm
ar

ri
ed

, l
ow

-i
nc

om
e,

 n
on

-s
m

ok
in

g 
m

al
e 

w
ith

 n
o 

pr
ev

io
us

 m
as

sa
ge

 o
r

ch
ir

op
ra

ct
ic

 tr
ea

tm
en

t, 
di

ff
er

en
tia

l t
re

at
m

en
t c

on
fi

de
nc

e 
sc

or
e 

0,
 a

nd
 b

as
el

in
e 

pa
in

, d
is

ab
ili

ty
 a

nd
 Q

A
L

Y
 s

co
re

s 
of

 6
0,

 3
0,

 a
nd

 0
.8

5,
 r

es
pe

ct
iv

el
y.

 H
e 

ha
d 

tr
ea

tm
en

t c
os

ts
 o

f 
$5

, a
nd

 tr
ea

tm
en

t p
lu

s 
lo

st
pr

od
uc

tiv
ity

 c
os

ts
 o

f 
$2

00
 in

 th
e 

4 
w

ks
 p

re
ce

di
ng

 s
tu

dy
 e

nr
ol

lm
en

t.

‡ Pr
of

ile
 H

 (
va

ri
ab

le
s 

on
e 

st
an

da
rd

 d
ev

ia
tio

n 
aw

ay
 m

ea
n 

pr
ed

ic
te

d 
to

 r
ai

se
 c

os
ts

) 
--

55
 y

ea
r-

ol
d,

 c
ol

le
ge

-e
du

ca
te

d,
 w

hi
te

 n
on

-H
is

pa
ni

c,
 m

ar
ri

ed
, n

on
-s

m
ok

in
g 

fe
m

al
e 

w
ith

 p
ri

or
 m

as
sa

ge
 a

nd
 c

hi
ro

pr
ac

tic
tr

ea
tm

en
t, 

di
ff

er
en

tia
l t

re
at

m
en

t c
on

fi
de

nc
e 

sc
or

e 
1,

 a
nd

 b
as

el
in

e 
pa

in
, d

is
ab

ili
ty

 a
nd

 Q
A

L
Y

 s
co

re
s 

of
 4

0,
 5

5,
 a

nd
 0

.6
5,

 r
es

pe
ct

iv
el

y.
 S

he
 h

ad
 tr

ea
tm

en
t c

os
ts

 o
f 

$5
5 

an
d 

tr
ea

tm
en

t p
lu

s 
lo

st
 p

ro
du

ct
iv

ity
 c

os
ts

of
 $

12
00

 in
 th

e 
4 

w
ks

 p
re

ce
di

ng
 s

tu
dy

 e
nr

ol
lm

en
t.

J Manipulative Physiol Ther. Author manuscript; available in PMC 2015 June 01.


