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Many recommended nonpharmacologic therapies for patients with chronic spinal pain require visits to providers such as acupuncturists and chiropractors. Little information is available to inform third-party payers' coverage policies regarding ongoing use of these therapies. This study offers contingent valuation-based estimates of patient willingness to pay (WTP) for pain reductions from a large (n = 1,583) sample of patients using ongoing chiropractic care to manage their chronic low back and neck pain. Average WTP estimates were $45.98 (45.8) per month per 1-point reduction in current pain for chronic low back pain and $37.32 (38.0) for chronic neck pain. These estimates met a variety of validity checks including that individuals' values define a downward-sloping demand curve for these services. Comparing these WTP estimates with patients' actual use of chiropractic care over the next 3 months indicates that these patients are likely "buying" perceived pain reductions from what they believe their pain would have been if they didn't see their chiropractor-that is, they value maintenance of their current mild pain levels.

These results provide some evidence for copay levels and their relationship to patient demand, but call into question ongoing coverage policies that require the documentation of continued improvement or of experienced clinical deterioration with treatment withdrawal.

PERSPECTIVE:   This study provides estimates of reported WTP for pain reduction from a large sample of patients using chiropractic care to manage their chronic spinal pain and compares these estimates to what these patients do for care over the next 3 months, to inform coverage policies for ongoing care.
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Introduction

Over 40 percent of adults in the US experience chronic pain, often chronic spinal (back and neck) pain, [30, 31] and this pain is expensive to the healthcare system [32] and to employers. [43] Recently a number of nonpharmacologic interventions have been found to be safe and effective, and included in treatment guidelines for chronic spinal pain. [7, 38, 44, 45] The lists of recommended interventions include therapies that require ongoing visits to providers such as acupuncturists, physical therapists, and chiropractors.

At present healthcare payer plans provide limited coverage for these therapies, usually with substantial co-payments and/or limits on the number of visits when coverage is offered at all. [27] Guidelines contain some information about ongoing treatment plans for patients with chronic low-back pain (hereafter, back pain) and chronic neck pain (hereafter, neck pain), [4, 5, 10, 11, 21, 23, 24] but the underlying evidence base is slim to non-existent. Care beyond the initial course of treatment usually requires documentation of continued improvement, [10, 11, 21, 23, 24] or of clinical deterioration with treatment withdrawal. [21] Given the chronic (i.e., long-term) nature of back and neck pain, the likely necessity for some type of ongoing care, and the substantial out-of-pocket and other costs patients face in seeing these providers, policy makers could benefit from information on how current patients are making decisions regarding their use of these providers for long-term chronic pain management.

One aspect of patients’ decisions is the value they place on chronic pain reduction. There are several ways to put a monetary value on a health benefit, [19] pp215–241 yet very little is known about patient willingness-to-pay (WTP) to manage chronic spinal pain. While WTP estimates have been criticized as providing only “hypothetical answers,” they can help inform policy on appropriate out-of-pocket expenses for care when estimates reflect plausible real-life situations [42] — e.g., when obtaining WTP estimates from chronic spinal pain patients already in care and facing ongoing decisions as to whether further care is worthwhile.

One small Canadian study of patients with chronic pain used a discrete choice experiment to estimate a patient WTP of $1,428 per month to completely reduce pain and associated morbidity. [8] However, because the discrete choice scenarios included extremely severe symptoms and high out-of-pocket costs, this pain clinic-based study may not be applicable to the long-term use of providers of the recommended nonpharmacologic therapies by patients with moderate back pain. WTP estimates are needed for patients who have been managing their chronic spinal pain using providers of recommended nonpharmacologic therapies.

It would also be useful to “market test” the WTP estimates [35] by comparing what patients said regarding the value they placed on their symptom improvement to their behavior in terms of continued treatment over time. Roughly 30 percent of those with spinal pain have visited a chiropractor, [33] and many of these patients are under long-term chiropractic care to manage chronic pain. [12, 15, 26, 28, 37] Given the substantial out-of-pocket expenditures, [27] as well as other (e.g., time, travel) costs, associated with chiropractic visits, these patients are obviously willing to pay for this care. But what are they “buying”? Under long-term care some of these patients may have reached a symptom plateau, [10, 11, 21, 23, 24] and then continued care to keep their previous symptoms from returning. This information is important to inform ongoing coverage policies.

This study utilizes data collected from a large sample of chiropractic patients with back pain and/or neck pain to provide information regarding the care decision processes of patients who are using ongoing chiropractic care to manage their chronic spinal pain. We will provide estimates of patients’ reported WTP to reduce their chronic pain, and compare these to their revealed WTP as evidence of what patients’ are “buying” when they obtain chiropractic care.

Methods

This study uses longitudinal data collected from a US sample of patients under chiropractic treatment for non-specific back pain and/or neck pain. These data were collected as part of a larger project focused on the appropriateness of spinal manipulation and mobilization for chiropractic patients presenting with various subtypes of these conditions. The project used multistage systematic stratified sampling to capture 3 months of data on patients being seen at chiropractic clinics and their providers in six regions and metropolitan areas: San Diego, California; Tampa, Florida; Minneapolis, Minnesota; Seneca Falls/Upstate, New York: Portland, Oregon; and Dallas, Texas.

The goal of the sampling design was to recruit 20 chiropractors (clinics) per region and 7 back pain and 7 neck pain cases from each clinic. Each participating clinic was given an iPad and staff were trained to make the iPad’s short prescreening questionnaire available to every patient who visited the clinic during a 4-week period. The questionnaire established initial inclusion criteria (i.e., >21 years of age, English proficient, no present personal injury or workers compensation litigation, have back or neck pain). Those who met these criteria and provided an email address were invited to the study and sent a link to a longer screening questionnaire to determine whether they met the criteria for chronic back pain and/or neck pain (i.e., pain for at least 3 months before seeing the chiropractor and/or self-report of chronicity).

If they met these criteria they were consented, asked additional questions including on WTP, and then immediately sent a series of 7 more questionnaires over the next 3 months: a longer baseline questionnaire, 5 shorter biweekly questionnaires, and a final longer questionnaire at 3 months. This study used responses to WTP questions in the screening questionnaire, patient characteristics collected at baseline, and measures of pain, function, and healthcare utilization collected in each of the 7 questionnaires following the screening survey.

More detail on the overall project [13, 14] and more detail on data collection methods and sample characteristics [26] can be found elsewhere. It turned out that the patients in the sample have been in treatment for an average of 11 years, [26] thus they are likely all in some sort of ongoing care and continually making decisions about that care.

Measures

Our primary outcome measure, WTP was measured separately for each type of chronic pain. For patients with both back pain and neck pain, WTP information was collected only for the pain that they reported as worse at screening. Each patient was given two open-ended questions: one asking for their WTP to reduce pain to zero and one for pain reductions to half their present level. Following best practice for WTP elicitation, patients were reminded of their budget constraint before they responded, and the questions were developed and pre-tested during a pilot study. [42] The WTP questions asked, “Thinking about what you can afford to pay on a monthly basis, how much would you be willing and able to pay out-of-pocket per month for your pain to be reduced by half? (to go to zero?).” The two questions allowed a test of the validity of the WTP responses. We expect reports of higher WTP for greater levels of pain reduction. WTP values from open-ended questions, such as we used, are known to be unbiased, and although values for public goods (e.g., open park space) from open-ended questions have been found to be widely varying, imprecise and plagued by non-response, [19] opened-ended values for private goods such as healthcare have been shown to be valid. [2, 41]

At each data collection point all patients reported their average pain levels over the past 7 days (pain numerical rating scale or NRS [29]), and their present function using the 10-item Neck Disability Index (NDI) [47] for those with neck pain and the 10-item Oswestry Disability Index (ODI) [20] for those with back pain. These measures are all recommended for use in their respective populations and have a substantial literature on their validity and reliability

pain NRS [3, 6, 18, 36, 40],

NDI [9, 34, 46, 48],

ODI [17, 22, 25].

Using similar pain scales, we also asked patients what their pain levels would have been (i.e., their projected pain) for back pain and neck pain if they had not continued in chiropractic treatment. These questions were added after focus groups and piloting found that some patients reported zero levels of pain, and that many patients viewed their ongoing chiropractic treatments as a means to manage their pain. Patients’ expected increase in (return of) pain if chiropractic care ended was calculated as projected pain minus actual pain.

In the screener questionnaire participants were asked whether their health insurance covered any of the cost of their chiropractic visits. Those with any coverage were then asked their average out-of-pocket costs per chiropractic visit. We used the chiropractor’s reported full cost per visit for those without chiropractic coverage. On every questionnaire after baseline participants reported the number of chiropractic visits since the last data collection point. Other variables captured patients’ income level, years with pain, and whether they had both back pain and neck pain, worked full or part-time, and had depression according to the 4-item depression scale from the PROMIS-29 (scores >52.5). [1]

Analysis

We descriptively examined patients’ pain, function, visit costs and frequency, and patient characteristics between three samples of participants who reported WTP for back or neck pain. We used ANOVA (continuous), and χ2 or Fisher’s exact tests (categorical) to examine the comparability between the Full Sample (all those who provided an estimate of WTP at screening), Revealed WTP Sample (those who stated a WTP at screening and had chiropractic visits afterwards), and the Pain Reduction Sample (those who had a reduction in both actual pain and projected pain by the end of the study).

After trimming WTP values above the 99th percentile, we averaged respondents’ WTP to reduce either their back or neck pain to zero or by half and tested the reasonableness of these estimates in several ways. First, we compared the reduce-to-zero to the reduce-by-half estimates; the reduce to zero values should be larger. Next, we construct demand curves for pain reduction; that is, graphed the proportion of the sample willing to pay any given price for a given pain reduction. These curves allowed us to examine the full distribution – not just mean – of the WTP estimates. Finally, we examine the relationships between WTP and the variables that should be related — e.g., income and pain levels. Because WTP tends to be right-skewed, we used ordinary least squares (OLS) estimation on logtransformed WTP. In base models for back pain and neck pain we included as predictive variables patient actual pain and projected pain, as well as demographic information including income, employment status, and years of experienced pain. Errors were clustered at the level of clinics to account for unobserved correlations within clinics. We then estimated more sophisticated versions of this model by including additional patient variables (age, sex, presence of depression, and level of education), as well as clinic fixed effects to control for any unobserved time-invariant clinic-level attributes affecting patient WTP. With the log transformation for WTP, coefficients in these models represent the percentage change in WTP from a one-unit change in the covariate of interest.

Because their pain levels differed, different patients were referencing different amounts of pain reduction when asked for their WTP. Therefore, we put the WTP estimates on a per-unit-of-pain-reduced basis. Since it is unclear if patient stated WTP relates to reductions in their current experienced pain or projected pain in the absence of regular chiropractic care, we calculated individuals’ stated WTP per point reduction of each — i.e., stated WTP for a reduction to zero divided by actual pain, stated WTP for a reduction to zero divided by projected pain, stated WTP for a reduction by half divided by half of actual pain, and stated WTP for a reduction by half divided by half of projected pain,.

Revealed WTP per month was calculated for each patient in the Revealed WTP Sample as each participants’ average number of chiropractic visits per month over the next 3 months multiplied by the amount paid out-of-pocket for each visit. Only those in the Full Sample who had visits after baseline were included in the Revealed WTP Sample. The estimate of costs per month was then put on a per-point-reduction-in-pain basis by dividing by each of three versions of the pain reduction these patients could be “buying”: reductions in actual pain over the month, reductions in projected pain over the month, and the average “reduction” in pain experienced with every visit — i.e., the expected reduction from projected pain to actual pain. Reductions in actual pain and in projected pain over the month are estimated based on each patients’ slope (change by weeks since baseline) estimated using hierarchical linear modeling with fixed effects and person-level random intercepts and slopes. Only those in the Revealed WTP Sample who experienced reductions in these measures of pain were included in the Pain Reduction Sample.

Our comparison of ex ante stated WTP and ex post reported actual behaviors (revealed WTP) served as another robustness check on the stated WTP results. Given the salience of regular expenditures on chiropractic care for these patients, we would expect stated WTP to be roughly equal to revealed WTP (out-of-pocket chiropractic visit costs). However, it could also be somewhat higher or lower. It could be higher because stated WTP may include more than patient out-of-pocket chiropractic visit costs — e.g., patients’ time and transportation costs or costs of any non-chiropractic visits. Stated WTP could also be higher due to stated preference bias — i.e., respondents may overstate WTP because they are not held liable to actually pay these amounts. Stated WTP could also be lower than revealed WTP if patients are obtaining something of value other than simple pain reduction from these visits — e.g., functional improvement, or exercise and lifestyle advice. Nevertheless, we can use comparisons between stated and revealed WTP to help understand what patients are “buying” with their out-of-pocket chiropractic visit costs.

All analyses were performed in R 3.4.4. [39] This study was approved by the RAND Human Subjects Protection Committee and each participant gave consent before answering any of the questionnaires.

Results

Of the 2,024 participants in the baseline survey,26 1,708 had non-specific back or neck pain, and 1,583 (92.7%) of those answered the WTP questions — 865 about reducing low-back pain and 718 about reducing neck pain. We trimmed WTP values above the 99th percentile for back pain to $1000 for reducing pain to zero and $536 for reducing pain by half. Maximum WTP values reported for back pain were $10,000 per month for reducing their pain to zero and $2,000 per month for reducing pain by half. Trimming WTP values above the 99th percentile for neck pain reduced those values to $1000 for reducing pain to zero and $500 for reducing pain by half. Maximum WTP values reported for neck pain were $1,000,000 per month for reducing their pain to zero or by half.


Table 1


Table 2

Table 1 presents descriptive socioeconomic statistics for each primary pain type for the Full Sample and the two subsamples. The average age was over 48 years for patients with back pain and almost 46 years for neck pain. Females were in the majority of all samples, but especially in the neck pain sample of which they comprised more than 80%. Almost half of all samples had chronic pain for over 10 years. Differences in income and other patient characteristics between the samples were small and generally non-significant.

Table 2 shows the estimates of patients’ WTP for pain reduction using different measures of pain. As expected estimates of WTP for pain reduced to zero were higher than WTP estimates for reducing pain by half. The differences in these estimates were small and not statistically significant across the full and subsamples for back pain and neck pain patients. If patients were thinking about their current level of experienced pain when reporting on their WTP for their pain to be reduced to zero, their WTP was almost $46 per month per 1-point reduction for the full back pain sample and just over $37 for the full neck pain sample. If patients were thinking about projected pain when making their WTP estimates, because projected pain was higher than current pain, WTP estimates per month per 1-point reduction were lower: almost $26 for back pain and just over $21 for neck pain. Overall, back pain patients were willing to pay more than neck pain patients, and estimates of WTP per month per 1-point reduction were higher when based on the estimates given for WTP when pain was reduced by half than when based on estimates for pain reduced to zero. This may indicate that initial pain reductions are worth more than later reductions as pain approaches zero. The Pain Reduction Sample had significantly lower pain scores resulting in their WTP per 1-point reduction to be slightly (but significantly in the case of back pain) higher.


Figure 1

Figure 1 shows demand curves for pain reduction based on reported WTP for patients with back pain and neck pain. These curves illustrate the full distribution of stated WTP and demonstrate that the share of patients willing to pay for pain reduction decreases as price increases. These graphs also demonstrate that the proportion of patients willing to pay for complete pain reduction (i.e., to zero) was everywhere higher than the proportion willing to pay for reductions in pain levels by half. This evidence of everywhere downward-sloping demand curves based on the stated WTP data lends credibility to our collected estimates. We also see high rates of dispersion in WTP among our samples. For example, over 70% of those with back pain have WTP of at least $100 per month for full pain reduction but less than 25% have WTP of more than $200 per month. We see a similarly range in WTP for pain reductions for the neck pain sample across the $100-$200 price range – about 65% of the sample is willing to pay up to $100 monthly for complete pain reduction in neck pain but just over 30% are willing to pay $200 or more.


Table 3

Table 3 presents the results of regression models examining the predictors of stated WTP for our back pain and neck pain Full Samples. As expected, patients experiencing higher levels of pain reported higher WTP to have their pain reduced to zero. A 1-point increase in pain was associated with a 6% increase in WTP for those with back pain, and with a 7% increase in WTP for those with neck pain. The difference between patients’ current pain and what they report that their pain would have been if they did not see the chiropractor (an estimate of patients’ expected pain increase if chiropractic care ended) was significantly associated with higher WTP for neck pain, but not back pain patients. Also, as expected, income is positively associated with WTP. Although only the $100,000 to $199,000 income category coefficients tend to be statistically significant, estimated coefficients generally increase across income categories. The inclusion of additional explanatory variables in the full models caused little change in the coefficients estimated, but added the information that women reported 16% lower WTP than men and those aged 65 years or more reported 43% lower WTP than those less than age 30 for reductions in lowback pain.

Table 4 shows inputs to and the resulting estimates of patients’ out-of-pocket expenditures (revealed WTP) per 1-point reduction in three different measures of pain. Patients report an average of just over 12 chiropractic visits in the 6 months before baseline (i.e., biweekly visits on average), and those who go on to continue care (Revealed WTP Sample) report a consistent 6 to 7 visits over the next 3 months. There were no statistically significant differences between the three samples in these estimates, nor in their reported out-of pocket costs per visit or over the 3 months. Patients reported an average cost per visit of $43 to $45 overall, but those with insurance coverage paid less and those without coverage paid about $30 more. The average total out-of-pocket cost for chiropractic over the 3-month study period was just over $300, or about $100 per month. Over the 3-month study period, patients in the Pain Reduction Sample had small average reductions in actual pain of three-quarters of a point (one-quarter point per month) and average reductions in projected pain of almost one point (one-third point per month). If either of these pain reductions were what these patients were “buying” with their out-of-pocket investment in chiropractic visits, they were paying roughly $700 to $800 per 1-point reduction — an amount more than ten times their stated WTP. One other measure of pain reduction was what patients thought they experienced with every chiropractic visit – the difference between current pain and what patients believed their pain would have been if they did not see their chiropractor. This reduction averaged about 3 points across samples. If this was the pain reduction patients were “buying” their revealed WTP per 1-point reduction was then about $36 for back pain and about $42 for neck pain—amounts much closer to their stated WTP.

Discussion

Our stated WTP estimates, while subject to the same pitfalls as any stated preference measure, show remarkable consistency across pain types and subsamples. They also demonstrate several reasonable qualities: estimates for full reductions in pain that were higher than for half reductions, and downward sloping demand curves where the curves for full pain reduction were everywhere higher than those for half reductions. The regression results agree with intuitions that income is positively correlated with WTP (i.e., those with higher income can afford to pay more), and that pain levels are positively correlated with WTP (i.e., reducing higher pain levels to zero should be worth more than reducing lower levels). Finally, these estimates stand up to scrutiny when compared to “revealed” estimates of WTP based on what patients subsequently pay for treatment over the ensuing months—at least in terms of one set of revealed estimates.

Beyond the WTP estimates themselves, which may be useful to coverage policy regarding patient out-of-pocket payments (e.g., co-pays), their comparison to revealed WTP can also provide evidence regarding the version of pain reduction these patients are “buying” when they pay to visit their chiropractor. Based on our results, it does not seem that patients are buying reductions in their actual pain. Those reductions were so small over the study period that it would mean patients were paying $700 to $800 per month per 1-point reduction, numbers that stand in stark contrast to our consistent WTP estimates of $20 to $56 per month per 1-point reduction in pain across several samples, levels of pain reduction (reduce to zero or by half), pain measures (actual pain and projected pain), and types of pain (back pain and neck pain). Instead, it seems that patients are buying (i.e., making their day-to-day decisions based on) the difference between their current pain and projected pain if they did not see their chiropractor. Under this assumption, back pain patients are paying $36 per month per 1-point reduction in pain from what it would have been, and neck pain patients are paying about $42, values well within the range of what patients state they are willing to pay.

If patients are valuing and making ongoing treatment decisions based on their ability to maintain their current pain levels and to avoid what they believe their pain would be without treatment, this has implications for coverage policy. Coverage policies that require documentation of continued improvement with treatment, or experienced and documented deterioration without treatment, for each extension of coverage are inconsistent with patients’ values and decision making regarding ongoing care for their chronic conditions.

We are aware of one other study that used another survey-based method (a discrete choice experiment) to estimate patients’ WTP for reductions in chronic pain and pain-related disability. [8] The participants (n=78) were all patients in a pain clinic and their estimated WTP for complete symptom relief was $1,428 out-of-pocket per month. As can be seen, their estimate was approximately 7 to 9 times higher than our monthly Full Sample WTP estimates for pain reduced to zero of $184 for back pain patients and $158 for patients with neck pain. There are several reasons for these large differences.

First, the $1,428 per month estimate was the value for patients to go from excruciating pain and total disability to mild pain and disability. Our sample’s pain and disability scores under chiropractic care put them near mild pain and disability already. Second, our WTP was only for pain reduction, whereas, these patients’ WTP incorporated reductions in both pain and disability. Third, these patients were primed with higher estimates of out-of-pocket costs than experienced by our sample: $100 to $1000 per month. Finally, discrete choice experiment methods often find higher WTP than does open-ended, contingent valuation methods. [2, 16] This study’s WTP estimate for a one-category drop in pain (from excruciating to severe) was $225, a number much closer to our estimates.

Our study benefits from large samples of patients with chronic low-back and neck pain who have been using chiropractic care long-term to manage their symptoms, but it also has limitations. Our study is observational and depends on patients’ reports of their WTP for something likely not possible: reduction of their pain to zero. Therefore, it is subject to all the challenges of stated preference bias. Our estimates of WTP were made by individuals who were in ongoing chiropractic care often for many years and regularly making decisions regarding their WTP, and who had just been reminded of what they were currently paying. These conditions likely contributed to the fact that our estimates have good consistency and validity, but they should still be interpreted with caution. For example, our estimates would not apply to patients who have never used or are just beginning chiropractic care. In addition, since our sample was of current chiropractic patients, our estimates represent WTP for those who choose and can afford to pay for these services. This study offers little information on what WTP would be for those who could benefit from chiropractic care but can’t afford it. It is also unclear as to whether these estimates provide any information for coverage policies for other therapies or for use of chiropractic for other conditions.

Patients with back pain and neck pain under ongoing chiropractic care report an average WTP of between $20 and $55 per month per 1-point reduction in pain. Based on this, it is clear that these patients are willing to pay some level of out-of-pocket costs for this care. The demand curves show that the number of patients willing to pay each dollar amount for this pain reduction decreases as the price increases and there is wide dispersion in response, therefore, demand for these services can be somewhat controlled through the amount patients are required to pay out-of-pocket. However, if the use of chiropractic or other of the recommended nonpharmacologic therapies is to be promoted, some reduction in out-of-pocket costs should be considered, especially for those with lower incomes and higher levels of pain. These patients also seem to make their care decisions based on the difference between their current pain and what they believe their pain would be if they didn’t receive chiropractic care. Therefore, coverage decisions that require continued improvement or documentation clinical deterioration with treatment withdrawal are inconsistent with successful pain management. Future studies that examine the impact of lower out-of-pocket costs on the use of providers of nonpharmacologic therapies by those with lower incomes, and studies that consider successful symptom management as a criterion for ongoing coverage are warranted.

Highlights
Willingness to pay for a 1-point reduction in chronic back pain was $45.98 per month.

Willingness to pay for a 1-point reduction in chronic neck pain was $37.32 per month.

These estimates met a variety of validity checks including downward-sloping demand.

Patients reported that their pain would be higher without chiropractic visits.

Comparing stated WTP to visit costs indicates patients pay to avoid this higher pain.
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