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ABSTRACT 

Chronic pain is an escalating problem in the United States, with a prevalence 

of over 100 million people at an annual cost of $560 – 635 billion per year in medical 

costs and lost productivity.  Some of the consequences of chronic pain are functional 

limitations, limitations in activities of daily living, and emotional limitations that 

present as anxiety, depression, and substance abuse.  Many chronic pain patients 

turn to complementary and alternative medical techniques due to dissatisfaction with 

conventional medical care, despite the inconsistent results of clinical trials on these 

techniques.  While some health-related and demographic predictors for use of 

complementary and alternative techniques are known, it is not known if the level of 

limitations can help predict the use of complementary and alternative techniques in 

chronic pain patients.   

The 2012 National Health Interview Survey had detailed questions asking 

about chronic pain conditions, functional limitations, limitations in activities of daily 

living, emotional limitations, and the use of a wide variety of complementary and 

alternative medicine techniques.  This study tested whether limitations in activities of 

daily living, emotional limitations, and the number or type of functional limitations 

was predictive of the use of complementary and alternative medicine.  This 
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knowledge could be of use in designing future clinical trials of these techniques, in 

the hope of obtaining more consistent results. 

This study found that while the number or type of functional and emotional 

limitations was not a significant predictor of using complementary and alternative 

medicine, these limitations did significantly interact with the health-related and 

demographic predictors in the model.  Further exploration of these interactions will 

be necessary to determine if they could be helpful in designing future clinical trials 

for complementary and alternative medical techniques. 
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CHAPTER 1 

INTRODUCTION 

Chronic pain is a complex condition with multiple causes and treatments.  The 

prevalence of people with chronic non-cancer pain in America1 is estimated to be 

over 100 million, with an estimated cost of $635 billion per year.2  Most people with 

chronic pain can only hope to lessen their pain, not cure it. 

Patients with chronic pain often have functional limitations that arise from 

either fears that performing an action will increase their pain or pain preventing an 

action from being performed.  Some have limitations in performing activities of daily 

living.  In addition, chronic pain patients frequently suffer from reduced quality of life 

due to emotional responses to both the experience of the pain and the functional 

limitations brought on by the pain. 

Many chronic pain patients have turned to complementary and alternative 

medicine (CAM) techniques, as either a supplement to or a replacement for 

conventional medical treatments due to side effects from medication, lack of 

efficacy, or expense.  While some CAM techniques have had rigorous clinical testing 

done, many either have not had this testing performed or have mixed results, leaving 

the safety and efficacy of these treatments unknown.   

The 2012 National Health Interview Survey (NHIS) is a cross-sectional survey 

of the non-institutionalized civilian population of the United States which allows for 

representative sampling.  Of the 34,525 people who answered both the Adult Core 

and the Adult Alternative Medicine Supplement, 8,315 had chronic musculoskeletal 
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pain conditions.  This study used the detailed questions within the survey to 

determine the number and type of functional limitations, the number of limitations in 

activities of daily living, whether there were emotional limitations in the participants, 

and which CAM techniques were used by those who reported having chronic 

musculoskeletal pain. 

This study used multiple linear regression and logistic regression to determine 

if the number or type of functional limitations, limitations in activities of daily living, or 

emotional limitations in models containing health-related and demographic variables 

would predict either the total number of CAM techniques or type of CAM techniques 

used by participants with chronic musculoskeletal pain. The goal of the project was 

to gain knowledge that would support future clinical trials. 
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CHAPTER 2 

REVIEW OF LITERATURE 

Prevalence and Diagnosis of Chronic Pain 

Chronic pain is defined as pain that lasts for longer than three months3 or 

longer than normal healing would take. The definition of chronic pain is not 

dependent on any structural pathology,4 and can be not only debilitating but also can 

affect all of the aspects of a person’s life.  This makes chronic pain similar to other 

chronic diseases because it involves “physical, cognitive, and emotional factors.”1   

Chronic pain can be either nociceptive, which is caused by damaged tissue 

activating nerves called nociceptors, or neuropathic, which is caused by damage or 

malfunction of the nervous system.  It has been suggested that chronic pain is a 

disease in and of itself because it has a distinct pathology that results in changes in 

the nervous system, and it worsens over time.  The current theory states that the 

establishment of chronic pain may be the result of “disorders of somatosensory and 

pain signaling in the nervous system.”5  As pain becomes chronic, several areas of 

the brain can become involved in a communication system that goes back and forth 

to the original injury site, and over time, more nerves are recruited to carry these 

signals which can result in increased transmission of the pain signal or decreased 

inhibition of the signals that should dampen the pain response.  For example, acute 

pain from an injury or illness may sensitize the nervous system.  This sensitization 

can lead to the experience of pain beyond the healing of an acute injury.  There are 

still questions whether there is a genetic component to this sensitization, though it is 
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known that those with psychological trauma have an increased likelihood of 

developing diseases that involve pain.1,6 

The prevalence of chronic non-cancer pain (CNCP) is both underestimated 

and undertreated in America,1 with the number of people reporting pain at over 100 

million, with an estimated cost of $635 billion per year,2 making this a public health 

challenge.  This cost is greater than the combined yearly cost for cancer, heart 

disease, and HIV/AIDS.  In 2012 the National Institutes of Health only spent $396 

million on research towards new treatments for chronic pain while spending $5.6 

billion on research for cancer treatments.  This disparity in research funds is shown 

to be more extreme because there are only 13.7 million people affected by cancer to 

the over 100 million affected by chronic pain as stated above.7  The amount of 

Medicare costs for the treatment of chronic pain is 30% of the treatment costs for all 

chronic diseases.  More research needs to be directed towards new treatments and 

improving the quality of life of chronic pain patients.  The list of CNCP diagnoses is 

long, with the top four diagnoses being osteoarthritis, low back pain, headaches, and 

neuropathic pain.8   

Since the measurement of pain is subjective to the patient,9 the “evidence-

based chronic pain classification system called ACTTION-APS Pain Taxonomy”10 

was developed in hopes of standardizing diagnosis and treatment of chronic pain.  

This taxonomy includes the following five dimensions: 

1. diagnostic criteria11  

2. common features, such as location, type, and severity of pain  

3. comorbidities that occur with chronic pain 
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4. “neurobiological and psychosocial consequences of chronic pain and 

the functional impact of having chronic pain” 

5. Underlying mechanisms that may contribute to the pain  

Many of these dimensions are not routinely considered in a strictly 

pharmacologic treatment plan.  For example, a person who has osteoarthritis 

frequently has pain from underlying joint and nerve damage, often having referred 

pain from muscles that are in spasm to help stabilize the joints.  While pain 

medication will help reduce pain for this patient, it will not address the underlying 

mechanism of the damage to the joint and possible damage to the surrounding 

connective tissue.  Additionally, it will not “cure” the pain, nor will pharmacologic 

management address the underlying psychological fears that pain will worsen over 

time.   

In recent years, attention has turned to psychological and social processes 

that are a part of the development and establishment of chronic pain.12,13  Routinely, 

psychological therapy is only addressed after medication treatment has failed.  

Involvement of psychologists at an earlier point in treatment may help chronic pain 

patients by addressing various non-physiological consequence of the pain 

experience,14 and this approach could help prevent the establishment of chronic pain 

syndromes as well as treating those who have chronic pain already established.  

The approach combines the physiological, psychological, and social factors and 

describes how their interaction results in the establishment of chronic pain 

syndromes.15  To continue the example patient from above, this patient will have to 

deal with the emotional issues of whether they continue to be able to hold a job, the 
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fatigue from being in constant pain, and whether they can participate in social 

activities with friends and family.  All of these worries can contribute to the 

establishment of the chronic pain syndrome, though treating some of the 

psychological components before the development of chronic pain could help 

alleviate some pain and can improve quality of life. 

Consequences of Chronic Pain 

There are many documented consequences of having chronic pain that 

include impaired sleep, anxiety, depression, suicidal thoughts, cardiovascular 

problems, impaired sexual function, impaired memory, fatigue, fear of being unable 

to perform activities of daily living and work (disability), and the possibility of 

addiction or dependence on pain medications.   

Many studies have shown that chronic pain patients are more likely to have a 

higher prevalence of psychological/mood disorders.  There is a 33% - 46% 

increased prevalence of psychological disorders in chronic pain patients compared 

to the general population,16 and the proportion of patients with psychological 

disorders was higher in those who had pain for longer.  Cognitive functions can also 

be affected by longer periods of pain.  This can be due to interruptions in memory 

traces and physical changes in the brain such as loss of gray matter.  This occurs in 

up to two-thirds of chronic pain patients. 

Sleep problems are also common in chronic pain patients,17 with the amount 

of pain being directly correlated to the amount of sleep disturbance.  Pain interrupts 

sleep, which lowers the pain threshold, increasing perceived pain and causing more 

sleep disturbances.  This can turn into a vicious cycle where sleep quality continues 
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to decline, making the perception of pain higher during waking hours, which erodes 

sleep quality further.  This plays a role in the decline of cognitive functions also. 

Chronic pain has also been shown “to be a statistically significant predictor of 

hypertension, independent of age, sex, race, and family history.”16  This is thought to 

be due to changes in neurological pain processes that may overlap those for 

cardiovascular function.  The same amplified responses that result from chronic pain 

may also affect/overlap similar processes that control blood pressure. 

Overall quality of life is affected by all the above issues along with social 

factors such as the ability to continue to hold a job, the ability to maintain friendships, 

and being able to attend social functions.  Chronic pain patients miss more work 

than those in the regular population,7 and these patients frequently must decline 

social functions due to the levels of pain and fatigue they are experiencing.  Patients 

with chronic pain have an overall lower quality of life due to these consequences of 

their pain, with depression being a common comorbid diagnosis with chronic pain.18   

Conventional Treatment of Chronic Pain 

As previously stated, pain is an experience that is subjective to the person, 

making it difficult to treat because there is no physical test that can determine how 

much pain a person is in.  While it is recommended that those with chronic pain be 

treated by an interdisciplinary team led by a pain management specialist, there is a 

shortage of pain management physicians which results in most cases of chronic pain 

being treated by primary care physicians.14  Unfortunately, most primary care 

physicians do not have the time or expertise to implement a pain management 
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program, so the majority of chronic pain patients only receive pharmacological 

treatment and physical therapy. 

Current methods of pharmacological treatment include an array of 

medications from over-the-counter non-steroidal anti-inflammatory medications 

(NSAIDS) to prescription NSAIDS, to COX-2 inhibitors, to strong opiates.  More 

recent studies are showing some success with anti-depressants and anti-convulsant 

medications.19  While these newer medications are not effective for all chronic pain 

conditions, a subset of conditions such as fibromyalgia are showing improvement 

with the use of these medications.  While most medications can be delivered orally, 

newer methods of administration that result in more consistent pain relief are 

administration by patch or by intrathecal pump.  In many cases, a combination of 

medications given at lower doses is used so that side effects from each medication 

can be lessened or avoided.  The type of medication used is often dependent on the 

source of the pain, whether it is nociceptive (caused by damage to body tissues) or 

neuropathic (caused by damage to the nerves themselves).  With the complexity of 

our current understanding of pain, it is not surprising that simply treating the pain 

with medication or a combination of medications will not be sufficient.   

Physical therapy is also one of the primary treatments for chronic pain 

patients.  In many cases this can be very helpful, both with preventing 

deconditioning of the muscles and with strengthening core muscles and improving 

posture.  However, physical therapy can be time-consuming, and many employers 

are not willing to grant time off work to attend physical therapy sessions multiple 

times per week.  Another issue with physical therapy is that many chronic pain 
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patients will not keep up with their home exercise regimen after being released from 

physical therapy due to the time requirements and their fatigue level, which leads to 

deconditioning of the muscles, resulting in increased pain over time. 

It has been proposed that treatment of chronic pain should address these 

dimensions in a multi-modal model called the biopsychosocial approach.  The 5 

facets of the biopsychosocial approach are: 

• a combination of cognitive behavioral therapy (CBT)/acceptance 

commitment therapy (ACT)  

• a pharmacotherapy regimen which sometime uses combinations of 

medications at lower doses to achieve pain control while avoiding side 

effects  

• a graded exercise program typically prescribed by a physical therapist 

• nutrition counseling and weight loss (if necessary) 

• social support 

This biopsychosocial approach to treatment, has been shown to be 

efficacious with certain diseases/conditions,20 though more stringent testing needs to 

be performed to show if the effects are robust and maintained at follow-up.21 

Complementary and Alternative Treatment of Chronic Pain 

Complementary and alternative medicine is defined as techniques that have 

not been traditionally a part of conventional Western medicine.  Complementary 

techniques are used in addition to conventional medicine, and alternative techniques 

are used in place of conventional medicine. 
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Since it can be difficult to find appropriate pain care, or patients may be 

dissatisfied with either the level of pain relief or the side-effects from conventional 

medicine, many of those with chronic pain have turned to complementary and 

alternative medicine techniques attempting to improve their pain or reduce side 

effects from medications used in conventional medicine.   

Non-vitamin, non-mineral dietary supplements (NVNMDS) are the most 

frequently type of CAM used by chronic pain patients.  A recent study showed that 

24.7% of those with musculoskeletal pain used dietary supplement,.22 while another 

study showed that 21.3% of those with low back pain23 and 25.3% of those with 

arthritis used dietary supplements.24  Though many supplements are used for 

general wellness purposes, others are used specifically for treating pain.  The most 

commonly used supplements for general wellness include fish oil, probiotics or 

prebiotics, Coenzyme Q-10, and Echinacea.  Supplements used to treat chronic pain 

include glucosamine and chondroitin, white willow bark, Devil’s Claw.  Melatonin is 

used to help with sleep issues related to pain.25,26 

Spinal manipulation is a widely used complementary therapy.  This can be 

delivered by chiropractors, osteopathic physicians, and physical therapists.  It is 

used most frequently by those with headaches, neck pain, and back pain.23  One 

study of the 2012 NHIS found that 18.2% of respondents with a musculoskeletal 

disorder used manipulative therapies compared to 6.9% of those without a 

disorder,22 and 8.4% of the overall population used some sort of spinal 

manipulation.26  It was used by 14.9% of low back pain sufferers and 12.2% of 

patients with arthritis.  While there is some evidence that spinal manipulation is 
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helpful, there are other studies that have had negative results.27  More research is 

needed to confirm what conditions are best treated with spinal manipulation. 

Massage is another technique that has been shown to give short-term relief to 

chronic pain patients.  It was used by 6.9% of the overall population in the 2012 

NHIS, 14.9% of the low back pain population, and 12.2% of the arthritis population.  

Clinical trials of massage have had mostly positive results, though additional studies 

need to be performed to overcome methodological flaws and determine if long-term 

relief can be achieved.28 

Exercise is almost universally recommended.27,29,30  Yoga and tai chi have 

had successful trials with back pain, fibromyalgia, and osteoarthritis of the knee.27  

Unlike physical therapy, yoga and tai chi classes can be scheduled with more 

flexibility.  The practice of both exercises involves slow, conscious movement with 

breathing and relaxation.  Yoga addresses some of the mindfulness aspects of the 

biopsychosocial program, while tai chi has been shown to help improve balance, 

especially in seniors.31   

Several mind-body techniques have been shown to be successful in chronic 

pain patients.  Mindfulness-Based Stress Reduction (MBSR) teaches the chronic 

pain patient to self-regulate and refocus the mind on the present moment, which 

allows the patient to cope more effectively with the pain experience.  This self-

efficacy can have the effect of lowering both pain levels and pain 

catastrophizing.32,33  In a systematic review of studies using MBSR, it was found that 

there was a small improvement in pain reported, and “a statistically significant 

improvement in depression and both physical and mental-health related quality of 
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life,” with no serious adverse effects of treatment.34  In addition, MBSR has been 

shown to decrease pain catastrophizing,35 which is the exaggeration of pain 

symptoms.  However, there are few large, randomized clinical studies that have 

addressed the effect of MBSR in treating chronic pain that use appropriate controls. 

Other mind-body techniques that are similar to MBSR and used by chronic 

pain patients include meditation, deep breathing exercises, and guided imagery.  

While each has its own methods, the basic purpose behind these techniques is to 

consciously control the breathing and focus the mind.  In the 2012 NHIS, 15.3% of 

respondents who had musculoskeletal conditions reported using mind-body 

techniques versus 10.2% of those who did not have these conditions.  For those 

specifically with low back pain, 14.9% reported using mind-body therapies, and 

nearly 32% of those with arthritis reported using these therapies.  There have been 

numerous clinical trials using some form of mindfulness meditation,8,32,33,36-39 most of 

which show an increase in pain coping in the short term, but with mixed results in the 

long-term. 

Chronic pain is the most common reason for trying acupuncture.  This 

technique involves stimulation of points on the body using many different methods 

with or without needles that provide surface pressure or electrical stimulation.  The 

most commonly used form uses thin, metallic needles.  Approximately 2% of the 

chronic pain population reports using acupuncture, but clinical trial results are mixed 

on whether acupuncture is efficacious for pain. 

The 2012 NHIS had a complementary and alternative medicine supplement 

that asked respondents about their use of twenty-seven different CAM types:  
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chiropractic manipulation, acupuncture, osteopathic manipulation, massage, energy 

healing, naturopathy, hypnosis, biofeedback, Ayurveda, chelation therapy, 

craniosacral therapy, traditional healer (Native American, Medicine Man, Shaman, 

Curandero, Parchero, Yerbero, Hierbista, Sobador, Huesero), homeopathy, 

meditation (mantra, mindfulness, spiritual), guided imagery, progressive relaxation, 

mind-body therapy, yoga, tai chi, qi gong, special diets (Atkins, Pritikin, Ornish, 

vegetarian, macrobiotic), Feldenkrais, Alexander Technique, Pilates, and Trager 

Psychophysical Integration.  The recall period for these CAM types was twelve 

months.   

The NHIS also asked about the following dietary supplements with both a 30-

day and a 12-month recall period:  multi-vitamins, multi-minerals, Vitamins A, B, C, 

D, E, H, or K, calcium, magnesium, iron, chromium, zinc, selenium, potassium, acai, 

bee pollen, chondroitin, Co-enzyme Q10, cranberry, digestive enzymes, Echinacea, 

fish oil (omega-3, DHA, or EPA fatty acid), garlic, Ginkgo Biloba, Ginseng, 

glucosamine, green tea pills, melatonin, milk thistle, MSM (methysulfonylmethane), 

probiotics or prebiotics, SAM-e, saw palmetto, valerian, other herbs not listed, and 

any combination herb pill. 

Functional Limitations with Chronic Pain 

Functional limitations are common in chronic pain patients.  This could be due 

to fear of performing an activity that will bring additional pain, or that the pain will 

make performing an activity difficult or impossible.  Some activities that can be 

limited are walking, climbing stairs, bending, grasping, and activities of daily living 

related bathing, dressing, and the ability to live independently.  Studies have shown 
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that individuals who have chronic pain are more likely to also report that they have 

difficulty with symptoms that disturb their activities of daily living.40  While pain and 

functional limitations can be correlated with aging,41 pain can frequently cause 

limitations in all ages of the adult population.42  Additionally, people with pain have 

been found to have functional status profiles that are similar to people who are pain-

free but two to three decades older.41 

A 2013 CDC report43 based on the 2010, 2011, and 2012 NHIS found that 

approximately 22.7% of Americans report having doctor-diagnosed arthritis, and 

43.2% of those persons (9.8% of the general population) had some sort of activity 

limitation because of their arthritis.  In addition, a study of low back pain and CAM 

use23 found that those with limiting back pain were more likely to use chiropractic 

manipulation and herbal therapies, while those with non-limiting back pain were 

more likely to use movement therapies. 

Several questions were asked on the 2012 NHIS that relate to limitations in 

the respondents’ daily lives.  The Washington Group on Disability Statistics 

developed these questions to cover the domains of seeing, hearing, walking, 

cognition, self-care, and communication.44  There are four possible responses to 

these questions:  No difficulty, some difficulty, a lot of difficulty, and cannot do it at 

all.  The questions are designed so that “multiple disability scenarios can be 

described depending on the domain(s) of interest and the choice of severity cut-off.”  

The researcher simply needs to decide the level of inclusion for the disability 

prevalence, and a disability rate can be obtained for each domain. 
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In addition there are questions about psychological distress45 that address 6 

facets of emotional distress:  worried, nervous, anxious, depressed, worthless, and if 

everything was an effort, along with questions about fatigue/exhaustion.  

While previous studies have analyzed predictors of CAM use,46-48 chronic pain and 

functional limitations,40,41,43,49,50 CAM use and functional limitations,51-53 and pain 

related to psychological factors and disability,18,54,55 none have analyzed whether 

functional limitations can be predictors of type of CAM use, nor have they addressed 

the psychological limitations from pain as predictors of CAM use.  This research 

intends to study whether limitations (functional or psychological) can be predictors of 

CAM use in chronic pain respondents to the 2012 NHIS. 

Use of CAM by Chronic Pain Patients 

Previous studies involving CAM use by patients either with musculoskeletal 

pain conditions22-24 or with functional limitations,53 has shown that CAM use tends to 

be higher among those with functional limitations, those with chronic diseases, and 

those with musculoskeletal conditions.  These studies also show that CAM use 

tends to be higher among women, those who live in the West or Midwest regions of 

the country, those who have a Bachelor degree or higher, and those with higher 

earnings.  One study56 showed a possible interaction between gender and marital 

status, also gender with income and employment status.  This study also showed 

that women were more likely to report positive outcomes and greater benefit from 

CAM than male users did.   

While previous research in this field has focused on identifying the 

characteristics of those with chronic pain who choose to use CAM, including the 



16 
 

presence of functional limitations, there has been no research that has addressed 

whether the different types of limitations in chronic pain patients could predict usage 

of CAM.  The aim of this project was to determine if the number or type of CAM 

techniques used by chronic musculoskeletal pain patients differs by functional 

limitation status, limitations in activities of daily living, or mental health limitations.   
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CHAPTER 3 

METHODOLOGY 

Study Design and Participants 

The study population was derived from the 2012 National Health Interview 

Survey, a cross-sectional household interview survey of the civilian non-

institutionalized population.  The survey design permits representative sampling of 

households and non-institutionalized group quarters.”57  A total of 108,131 

participants took part in the 2012 NHIS, with 34,525 of these participants designated 

as Sample Adults, answering questions in both the Adult Core and Adult Alternative 

Medicine sections.   

The target participants for this study have chronic pain falling under one of 

three diagnoses:  arthritis/rheumatism, neck/back pain, musculoskeletal/connective 

tissue (MUS) problem.  These participants are determined from three series of 

questions that best document chronic disease status in the Adult Core section.  

These questions ask how long the participants have had any of the three diagnoses.  

Those who answered yes to having the condition in the last twelve months and who 

have had the diagnosis for longer than three months are deemed as having a 

chronic condition and make up the cohort for this study (MUS cohort). This cohort 

was compared to the remainder of the Sample Adults and make up the comparison 

cohort for this study.  The MUS cohort is comprised of a total of 8,315 participants 

who have at least one of the three conditions being studied.  The University of 

Missouri – Kansas City Institutional Review Board reviewed this study and deemed it 

to be Not Human Subjects Research. 
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Measures 

Primary Predictors 

The primary predictor variables were indicators of limitations in terms of 

functioning, daily living activities, or emotional status. The level of functional 

limitation was assessed by functional limitation questions.  There were twelve 

questions dealing with functional limitations that were responded to using a five-point 

response scale ranging from “not limited at all” to “cannot due this activity.”  

Responses of “somewhat difficult,” “very difficult,” or “cannot do this activity” were 

used to indicate a limitation for that activity.44  These areas were added to determine 

the total number of limitations.  This resulted in a calculated continuous variable, 

FLTOTAL, with higher numbers corresponding to greater amount of functional 

limitation. 

In addition, functional limitations were also divided into categories based on 

the type of activity limited.44  For mobility (FLMOBILE), the participant was 

considered limited if they answered questions on walking and climbing stairs as 

described above.  Likewise, there was a limitation in upper body tasks (FLUPPER) if 

they reported having difficulty with reaching over the head, grasping small objects, 

lifting/carrying ten pounds, or pushing large objects.  Limitations in body position 

(FLPOS) resulted from questions on sitting or standing for 2 hours, as well as 

stooping over or kneeling.  And finally, limitations in socializing (FLOUT) resulted 

from questions on relaxing at home, social events, and going out to events.  Each of 

these categorical variables was used as a dichotomous measure; if the participant 

had difficult with any of the tasks within a category they were said to have difficulty 
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with that category.  The continuous total functional limitation variable and the 

categorical variables were tested in early models to determine which should be 

included in multivariable models as predictors. 

Emotional status was tested as a secondary limitation predictor variable.  The 

K6 scale45 was developed specifically to assess mental health in large surveys such 

as the NHIS.  The set of six questions can be answered quickly and easily by the 

public, and the scale has been shown to have good precision and consistent ability 

to identify cases under the Diagnostic Statistic Manual of Disorders IV. 

Each of the six questions in the K6 scale uses a five-point response scale.  

To score the K6 scale, each item was assigned a score of 0 through 4, where 0 is 

“none of the time” and four is “all of the time.”  The scores for all items were totaled, 

resulting in a new ordinal variable, K6TOTAL, with resulting possible scores of 0 

through 24.  Higher scores were indicative of higher levels of mental distress.  

K6TOTAL was then broken into a dichotomous variable (K6); those with scores of 0-

12 who were less likely to have mental illness or distress, and those with scores of 

13-24 who were more likely to have mental illness or distress.45  While the 

dichotomous variable K6 is typically used in literature,58 the K6TOTAL was also 

tested in the models as possibly having more granularity than the dichotomous 

variable could provide.  Both predictors were tested in preliminary models to 

determine which should be included in the multivariate models. 

The final predictor variable was limitations in activities of daily living.  There 

were six questions concerning ability to perform activities of daily living, having 

yes/no answers.  The number of “yes” answers was totaled, resulting in a second 
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calculated continuous variable, ADLTOTAL, with higher numbers corresponding to 

greater amounts of difficulty with activities of daily living.  In addition, ADLTOTAL 

was turned into a summary dichotomous measure where any difficulty with any of 

the activities of daily living was considered to be a positive indicator of limitations in 

daily living activities.  Both predictors were tested in early models to determine which 

should be included in multivariable models as predictors. 

Demographic and Health-Related Predictors 

Demographic data included questions on age, sex, race, ethnicity, 

educational attainment, income, region of residence, and insurance status.  Age was 

analyzed as a continuous variable, while all other demographic variables were 

analyzed as categorical variables.  Sex was analyzed as male/female.  Race was 

analyzed in two ways in early models, both as White, Black, and Other race, as well 

as White and non-White.  Similarly, marital status was analyzed in two ways in early 

models; both as single (never married), married or living together, and divorced or 

widowed, and as married and non-married.  Ethnicity was analyzed as a yes/no 

variable whether the participant reported having any Hispanic ethnicity.   

Educational attainment was also analyzed in multiple ways in preliminary 

models; one version of the education variable included high school education or less 

with no diploma, high school diploma, some college, Bachelor degree, and post-

graduate degree.  A second education variable used levels of high school diploma or 

less, some college, and Bachelor degree or more, and a third version of the 

education variable used levels of high school diploma or less and any college 

education.   
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Income and region variable categories were used as given by the NHIS.  

Income was a four-level variable with levels of $0 – $34,999 per year, $35,000 - 

$74.999 per year, $75,000 - $99,999 per year, and over $100,000 per year.  Region 

of residence could be West, Midwest, South, or Northeast.  Insurance coverage was 

analyzed as whether the person reported having any insurance coverage or not.  For 

those demographic categories that had more than one set of levels, all were tested 

in early models to determine which should be included in the final multivariable 

models.  

Health-related variables investigated were included for both physical and 

mental health.  The number of days lost from work and number of days restricted to 

bed due to illness over the previous year were analyzed as continuous variables.   

Body mass index is a known risk variable for many health conditions.59  Sleep 

can be a mediator in both chronic pain and general health.17  Body mass index and 

sleep were analyzed as continuous variables. 

In addition, questions relating to the presence of other chronic conditions 

were examined.  Chronic conditions included were diabetes, asthma, high 

cholesterol, coronary heart disease, heart failure, ulcer, and hypertension.  These 

conditions require a certain level of health maintenance activities, which has the 

possibility of affecting overall health.  The total number of these chronic conditions 

was calculated and used as a continuous variable as a part of the health-related 

predictor list.   

Likewise, questions relating to the presence of mental health conditions were 

examined.  The mental health conditions used were depression, phobias/fears, other 
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mental health conditions, excessive alcohol, tobacco, or substance use, and three 

variables with a recall period of the previous 12 months: frequently anxious, 

frequently stressed, and fatigue/lack of energy.  The total number of mental health 

conditions was calculated and used as a continuous variable in preliminary testing.   

The remainder of the health-related variables were analyzed as categorical 

variables.  The self-reported health variable had five levels: “excellent,” “very good,” 

“good,” “fair,” and “poor.”  Smoking status was analyzed as smoker or non-smoker.  

Alcohol use was analyzed as never drinker, former drinker, light drinker, and 

moderate/heavy drinker. 

Exercise can also be a mediator of health.  The recommended amounts of 

exercise for adults are 150 minutes of moderate-intensity or 75 minutes of vigorous 

aerobic activity per week.60  In addition, strength training is recommended twice per 

week.  Participants were asked about moderate and vigorous exercise performed 

per week, as well as strength training. Exercise was categorized as “recommended 

level” if participants reported 150 or more minutes per week of moderate aerobic 

exercise or 75 or more minutes per week of vigorous aerobic exercise as well as 2 

strength exercise trainings per week.   

Work status was a composite variable obtained from two questions: one 

which asked about current work status and one that asked for a reason why the 

participant hadn’t worked in the previous week.  These were compiled to create 

multiple categories including working, looking for work, volunteer work, student, 

disabled, retired, and homemaker.  From there the variable was collapsed to a 

dichotomous variable to reflect the extent to which the person gets out of the house 
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to pursue an activity; one level included those working, looking, for work, 

volunteering, and students, and a second level included disabled, retired, 

homemaker, and neither working nor looking for work. 

The final health-related variable examined was how much a participant’s 

feelings had interfered with their life over the previous 30 days.  This four-point 

question had responses of “not at all,” “a little,” “some,” and “a lot.” 

Outcome Variables 

The primary outcome measure was use of CAM for health reasons.  There 

were fifty-eight questions on use of individual CAM techniques for health-related 

reasons in the 12 months.  The techniques asked about included chiropractic or 

osteopathic manipulations, massage, acupuncture, energy healing, naturopathy, 

hypnosis, biofeedback, Ayurveda, chelation therapy, craniosacral therapy, 

homeopathy, yoga, tai chi, qi gong, Feldenkrais, Alexander technique, Pilates, and 

Trager Psychophysical Integration.  In addition, there were questions on seven 

different types of traditional healers, five different types of special diets, five different 

types of meditation.  There were also questions about dietary supplements with 

multi-vitamins and multi-minerals, single vitamins or minerals, and herbal dietary 

supplements. 

One other question used from the Adult Alternative Medicine supplement was 

the count variable, ALT_CNT, which totaled the number of individual techniques 

used by each participant.  Additionally, there were questions about the participant’s 

top CAM therapy, what conditions it was used to treat, how well the participants felt 

this top technique treated their condition, and how important this therapy was to 
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health and well-being; these questions were used to help characterize the MUS 

cohort. 

CAM use was measured in two different ways.  There was the count variable, 

discussed above.  In addition, the techniques were divided into categories based on 

the type of therapy.  Most of these categories were those used most frequently by 

other researchers,22,51 with two large categories broken into separate categories by 

the type of techniques used.  Categories used were: 

• Biologically Based – dietary supplements (excluding vitamins and 

minerals due to high prevalence of use), chelation therapy, and special 

diets 

• Special Diets – a sub-category of Biologically Based with only the use 

of special diets 

• Practitioner-Based – Alexander technique, Chiropractor, Osteopathic 

manipulation, Feldenkrais, Massage, Trager Psychophysical 

Integration, and Craniosacral therapy 

• Mind-Body – Biofeedback, Energy Healing, Guided Imagery, Hypnosis, 

Meditation, Progressive Relaxation, Pilates, Yoga, Tai Chi, and Qi 

Gong 

• Mind – a sub-category of Mind-Body including only Biofeedback, 

Energy Healing, Guided Imagery, Hypnosis, Meditation, and 

Progressive Relaxation 

• Move – a sub-category of Mind-Body including only Pilates, Yoga, Tai 

Chi, and Qi Gong 
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• Whole Medical Systems – Ayurveda, Acupuncture, Homeopathy, 

Naturopathy, and Traditional Healers 

Statistical Analysis 

All participants were identified by a household number (HHX), family number 

(FMX), and person number (FPX), and data across source files were merged using 

these three identifier variables.  Demographic data were summarized using 

descriptive statistics.  Homogeneity of the MUS cohort was compared to that of the 

comparison cohort by Rao-Scott Modified Chi Square test, which corrected for the 

survey design.  Additionally, the use of top CAM therapies, the helpfulness of these 

therapies, and the importance of these therapies to health and well-being were also 

analyzed by chi-square test of association. 

Multiple regression was used to determine if number of CAM techniques used 

by chronic pain patients can be predicted by functional limitations, emotional 

limitations, or limitations in activities of daily living.  Logistic regression was used to 

determine if the type or number of functional, activities of daily living, or emotional 

limitations was predictive of CAM type used.  Both regression models included 

covariates for demographics and health status and interaction terms using the 

primary predictors and the health- and demographic-related variables. 

All statistical analyses were done using SAS version 9.4 using procedures 

that take the complex survey design features such as weighting, stratification, and 

clustering into account, allowing for the results of this study to be generalized to the 

national civilian non-institutionalized population. 
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CHAPTER 4 

RESULTS 

Description of Study Cohort 

The MUS cohort consisted of a sub-group of 8,315 participants (22.1%) who 

completed the Sample Adult survey instrument and who answered yes to at least 

one of the three questions pertaining to chronic musculoskeletal pain, leaving 27,110 

participants (77.9%) as the comparison cohort.  Within the MUS cohort, there were 

4,465 participants who reported having chronic arthritis or rheumatism, 3,480 who 

reported chronic back or neck problems, and 2,267 who reported having chronic 

musculoskeletal or connective tissue problems.  Participants may have had more 

than one condition.   

Table 1 shows that the MUS cohort was significantly different from the 

comparison cohort with the MUS cohort being predominantly older, white, not 

Hispanic, and female.  They were also more likely to have a lower educational 

attainment and an income of less than $35,000. 

Additionally, the MUS cohort had a higher number of functional limitations 

(mean 2.97 vs 0.39, p<0.0001), higher number of limitations in activities of daily 

living (mean 0.12 vs 0.04, p<0.0001), and higher amount of mental health limitations 

(7.2% vs 1.8%, p<0.0001) than the remainder of the sample adult cohort.  The MUS 

cohort were less likely to meet exercise recommendations (11.5% vs 19.2%, 

p<0.0001) and were more likely to be smokers (21.0% vs 17.3%, p<0.0001), see 

Table 2. 
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Table 1 – Characteristics of MUS and Comparison Cohorts 

    MUS Cohort 
Comparison 

Cohort   

    
Weighted 
%/Mean SE 

Weighted 
%/Mean SE p-value 

Age   56.97 0.27 43.70 0.15 <0.0001 

Race           <0.0001 

 White 81.18 0.30 74.70 0.41  

 Black 11.21 0.10 12.20 0.29  
  Other 7.62 0.09 13.10 0.32   

Hispanic           <0.0001 

 Yes 10.17 0.44 16.21 0.37  
  No 89.83 0.44 83.79 0.37   

Sex           <0.0001 

 Male 39.83 0.74 50.48 0.40  
  Female 60.17 0.74 49.52 0.40   

Education Level         <0.0001 

 

High school or less, no 
diploma 17.26 0.57 13.08 0.31  

 High school diploma/GED 29.74 0.63 25.34 0.39  
 Some college 30.96 0.67 31.42 0.44  
 Bachelor degree 14.00 0.50 19.64 0.34  
  Post-graduate degree 8.04 0.44 10.52 0.28   

Income        <0.0001 

 $0 - $34,999 41.72 0.79 31.33 0.48  
 $35,000 - $74,999 31.96 0.75 31.94 0.42  
 $75,000 - $99,999 10.62 0.49 12.71 0.31  
  over $100,000 15.70 0.60 24.02 0.48   

Region           <0.0001 

 Northeast 16.50 0.40 18.68 0.40  

 Midwest 24.37 0.42 22.26 0.42  

 South 38.01 0.49 35.98 0.49  
  West 21.13 0.47 23.08 0.47   

Insurance Coverage       <0.0001 

 Covered 87.56 0.51 81.77 0.34  
  Not covered 12.44 0.51 18.23 0.34   

 

For CAM use among the MUS cohort, 5,421 participants (63.9%) reported 

using no CAM techniques over the preceding twelve months, while 2,984 (36.1%) 
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reported using one or more techniques, though this is still significantly higher use 

than reported in the comparison cohort. 

Table 2 – Additional MUS Cohort Comparison Data 

    MUS Cohort 
Comparison 

Cohort   

    
Weighted 
%/Mean SE 

Weighted 
%/Mean SE p-value 

Total FL 2.97 0.04 0.39 0.01 <0.0001 

Total ADL Limit. 0.12 0.01 0.04 0.00 <0.0001 

Mobility Limitations         <0.0001 

 Yes 38.57 0.69 5.87 0.16  
  No 61.43   94.13     

Upper Body Limitations         <0.0001 

 Yes 41.72 0.71 5.88 0.19  
  No 58.28   94.12     

Body Position Limitations         <0.0001 

 Yes 64.72 0.71 8.03 0.23  
  No 35.28   91.97     

Getting Out Limitations         <0.0001 

 Yes 78.17 0.58 4.26 0.17  
  No 21.83   95.74     

Emotional Limitations          <0.0001 

 Yes 7.23 0.39 1.81 0.11  
  No 92.77   98.19     

Exercising at recommended level?     <0.0001 

 Yes 11.49 0.49 19.23 0.35  
  No 88.51  80.77    

Smoking status      <0.0001 

 Non-smoker 79.03 0.57 82.72 0.34  
  Smoker 20.97  17.28    

Body Mass Index 29.57 0.11 27.16 0.05 <0.0001 

Chronic diseases 1.17 0.02 0.83 0.01 <0.0001 

Use of any CAM      <0.0001 

 No use 63.87 0.74 72.23 0.44  

  
Used any 
CAM 36.13  27.78    
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Bivariate Testing 

Bivariate testing was performed between demographic variables and all 

primary and health-related variables to assess their individual contributions to the 

overall model controlled for demographic predictors.  This testing showed that even 

though the MUS cohort was significantly different from the remainder of the Sample 

Adult cohort (p<0.0001) in activities of daily living, both cohorts had such a low 

prevalence that limitations in activities of daily living was not a good predictor to 

include in the multivariable models predicting CAM use. 

Correlation testing showed that the primary predictor K6 variable had a 

significant correlation with both the number of mental health conditions (r = 0.44, 

p<0.0001) and the level to which feelings had interfered with the participant’s life 

over the previous 30 days (Rao-Scott Chi-Square = 410.3, p<0.0001).  It was 

decided that only the K6 primary predictors would be used in future models.   

Additionally, educational attainment and income were highly correlated 

(Cramer’s V = 0.30).  The decision was made that educational attainment was more 

relevant to predicting CAM use, so this variable was used instead of income.  

Similarly, the number and type of functional limitations was highly correlated with 

self-reported health (Cramer’s V = 0.30 for total number of functional limitations and 

0.40 for limitations in mobility), so the self-reported health variable was not used in 

the final models. 

It was also shown that the work status variable and the exercise variable were 

correlated (Cramer’s V = 0.2).  Since the exercise variable was more important to 
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overall health condition, it was decided to use it preferentially over the work status 

variable. 

Four health variables - alcohol use, days of work lost, days in bed due to 

illness, and amount of sleep per night - were not shown to be significantly related to 

CAM use and were removed from the final model. 

Five final models were calculated for each outcome variable - one for each 

primary predictor.  The primary predictors used were total number of functional 

limitations, limitations in mobility, limitations in getting out, and presence of mental 

health limitations as a dichotomous and a continuous measure.  The results 

obtained for the two-mental health primary predictors showed no real difference in 

outcome; therefore, only data for the dichotomous predictor usually reported in 

literature will be reported.  Health-related variables in the final model were: total 

number of chronic conditions, exercising at the recommended levels, body mass 

index, and smoking status.  Demographic predictors were: age, race (as White or 

non-White), ethnicity, sex, educational attainment (as high school diploma or less 

and any college), and insurance coverage status. 

Linear Regression for Total Number of CAM Techniques Used 

The final multiple regression models for total number of CAM techniques used 

were statistically significant and showed that the significant positive predictors were 

smoking status, race, educational attainment, region (West), and insurance 

coverage.  Significant negative predictors were body mass index, age, ethnicity, sex, 

and region (South), (see Appendix C, Supplemental Table, for coefficient tables for 

all multiple linear regression models). Of the four primary predictors, only limitations 
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in mobility were a significant predictor of the total number of CAM techniques used 

(p = .004).   

The adjusted r-squared values for all models (Table 3) show a small effect 

size for the overall model in predicting total number of CAM techniques used. This 

indicates that there are other predictors not accounted for in this model that also 

predict the total number of CAM techniques used. 

Table 3 – Model Summary for Total Number of CAM Techniques Used 

Model Primary Predictor Adjusted R-squared 
F 

value p-value 

1 Total FL 0.1209 14.98 <0.0001 

2 Mobility Limit. 0.1308 16.19 <0.0001 

3 Limit Getting Out 0.1185 14.29 <0.0001 

4 Mental Health Limit 0.1205 13.01 <0.0001 

 

In order to understand whether there were interactions between the primary 

predictor variables and the other demographic and health predictors that could be 

masking their relationships to the outcome variables, additional analyses were 

conducted. The three primary predictors using functional limitations significantly 

interacted with smoking status, while limitations in mobility also had significant 

interactions with body mass index, age, ethnicity, sex, and educational attainment.  

The emotional limitation variable, K6, did not significantly interact with any variables, 

nor was it a significant predictor itself, so presence of mental health limitations is not 

predictive of the total number of CAM techniques used. 

Figure 1 shows the interaction of total number of functional limitations with 

smoking, showing that total number of functional limitations lowers the total number 

of CAM techniques for both smokers and non-smokers, but smokers have a steeper 
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slope to their line compared to non-smokers. The difference between smokers and 

non-smokers in the relationship between functional limitations and the number of 

CAM techniques used is strongest with fewer limitations.  

 

Figure 1 – Interaction of Total Number of Functional Limitations and Smoking for 

Total Number of CAM Techniques Used 

 

Figure 2 – Interaction of Mobility Limitations and Sex for Total Number of CAM 

Techniques Used 
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Similarly, figure 2 shows that both males and females use approximately the 

same number of CAM techniques when limited in mobility, but males use fewer 

techniques than females when not limited.  While the number of CAM techniques 

appears to be negative for males who were not limited, this value will add with other 

predictors in the final multiple regression equation to create a total of CAM 

techniques used that is non-zero.   

Logistic Regression for Categories of CAM Techniques Used 

Biologically-Based CAM Techniques 

While all four overall models testing primary predictors were statistically 

significant, none of the primary predictors was significant in predicting use of 

Biologically-Based CAM, see Table 4.  Body mass index was a significant negative 

predictor in all four models, and smoking was a significant negative predictor in 

model three, limitations getting out.  Relevant predictors are listed in Table 5; odds 

ratios only included for significant predictors without interactions. 

Table 4 – Model Coefficients for Use of Biologically-Based Techniques 

Model Primary Predictor Wald chi-square p-value 

1 Total FL 56.4099 0.0008 

2 Mobility Limit. 63.0759 0.0001 

3 Limit Getting Out 57.5238 0.0006 

4 Emotional Limit 51.7088 0.0029 
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Table 5 – Logistic Regressions – Biologically-Based 

 Predictor B SE OR p-value 95% CI 

1 Body Mass Index -0.0334 0.013 0.967 0.01 0.955-0.980 

       

2 Body Mass Index -0.1019 0.0737 0.967 0.0002 0.959-0.976 

 Mobility Limits -0.7668 0.4688 NA 0.1019 NA 

 Sex -0.0187 0.0702 NA 0.7894 NA 

 

Mobility 
Limits*Sex 0.165 0.0706 NA 0.0193 NA 

       

3 Body Mass Index -0.0341 0.00935 0.966 0.0003 0.957-0.976 

 Smoking Status 0.1898 0.0957 1.209 0.0474 1.099-1.330 

 Limits Getting Out -0.1265 0.5037 NA 0.8017 NA 

 Region-South 0.1166 0.1328 NA 0.3799 NA 

 

Limits Getting 
Out*Region-
South 0.2823 0.1194 NA 0.0181 NA 

       

4 Body Mass Index -0.0472 0.0163 0.954 0.0038 0.938-0.970 

 

Mental Health 
Limit 0.7533 0.7129 NA 0.2906 NA 

 Education 0.2641 0.1277 NA 0.0387 NA 

 

Mental Health 
Limit*Education 0.2518 0.1265 NA 0.0465 NA 

 

For model 1, body mass index was the only significant predictor (OR = 0.967, 

CI 0.955 – 0.980).  For each one-unit increase in body mass index, people were 3% 

less likely to use biologically-based CAM for every one-unit increase in body mass 

index.  There were no significant interactions for model 1. 

In model 2, body mass index was the only significant predictor (OR = 0.967, 

CI 0.959 – 0.976).  For each one-unit increase in body mass index, people were 3% 

less like likely to use biologically-base CAM.  Additionally, mobility limitations 

significantly interacted with sex.  Males who were not limited were 1.02 times less 

likely to use biologically-based CAM than females; males who were limited were 

1.16 times more likely to use biologically-based CAM than females.  Figure 3 shows 
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the relationship between mobility limitations and sex for use of Biologically-Based 

CAM. 

 

Figure 3 – Interaction of Mobility Limitation and Sex for Biologically-Based CAM 
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less likely to use biologically-based CAM.  Additionally, emotional limitations 

significantly interacted with educational attainment.  People who had any college 

and no emotional limitations were 1.3 times more likely to use biologically-based 

CAM than those who had a high school diploma or less; while people who had any 

college and emotional limitations were 1.68 times more likely to use this form of 

CAM than those with a high school diploma or less. 

Special Diets 

For the Special Diets category, Table 6 shows that model two, mobility 

limitations, was not significant while the other three models were significant.  

Relevant predictors are listed in Table 7; odds ratios and 95% confidence intervals 

only provided for significant predictors without interactions. 

Table 6 – Model Coefficients for Use of Special Diets 

Model Primary Predictor Wald chi-square p-value 

1 Total FL 41.7133 0.0351 

2 Mobility Limit. 36.9680 0.0957 

3 Limit Getting Out 893.9509 <0.0001 

4 Emotional Limit 22175.9 <0.0001 
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Table 7 – Logistic Regression – Special Diets 

Model Predictor B SE OR p-value 95% CI 

1 Region-West -0.6196 0.257 0.53816 0.0159 0.416-0.956 

       

3 Limits Getting Out -3.2788 0.8122 NA <.0001 NA 

 Exercise -3.6375 0.1975 NA <.0001 NA 

 Age -0.0163 0.0104 NA 0.1173 NA 

 Sex 0.1415 0.1424 NA 0.3203 NA 

 

Insurance 
Coverage 0.4149 0.2446 NA 0.0898 NA 

 

Limits Getting 
Out*Exercise -3.7013 0.1853 NA <.0001 NA 

 

Limits Getting 
Out*Age -0.0223 0.0105 NA 0.0336 NA 

 

Limits Getting 
Out*Sex 0.2851 0.1444 NA 0.0484 NA 

 

Limits Getting 
Out*Insurance 
Coverage 0.5687 0.2549 NA 0.0257 NA 

4 
Mental Health 
Limit -1.5265 1.2883 NA 0.2361 NA 

 Exercise -4.4098 0.7066 NA <.0001 NA 

 Smoking Status 1.7786 0.6807 NA 0.009 NA 

 Age -0.0817 0.0316 NA 0.0096 NA 

 Race -0.7408 0.2599 NA 0.0044 NA 

 Region-West -1.3508 0.4058 NA 0.0009 NA 

 Region-Midwest 1.6628 0.5479 NA 0.0024 NA 

 

Insurance 
Coverage 0.6157 0.3053 NA 0.0437 NA 

 

Mental Health 
Limit*Exercise -4.4652 0.6955 NA <.0001 NA 

 

Mental Health 
Limit*Smoking 
Status 1.679 0.6912 NA 0.0151 NA 

 

Mental Health 
Limit*Age -0.0788 0.0315 NA 0.0123 NA 

 

Mental Health 
Limit*Race -0.5661 0.2652 NA 0.0328 NA 

 

Mental Health 
Limit*Region-West -0.9467 0.4241 NA 0.0256 NA 

 

Mental Health 
Limit*Region-
Midwest 1.3691 0.5329 NA 0.0102 NA 

 

Mental Health 
Limit*Insurance 
Coverage 0.6317 0.3023 NA 0.0367 NA 
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For model one, West region was the only significant negative predictor (OR = 

0.538, CL 0.416 – 0.696), and there were no significant interactions.  People living in 

the West were 46% less likely to use special diets.  For models 3 and 4, there were 

multiple interactions but no significant predictors.   

For model three, limitations getting out had significant interactions with 

exercise, sex, age, and insurance coverage.  People who were not limited and who 

exercise at the recommended level were 38.0 times less likely to use special diets 

than those who do not exercise at the recommended level.  People who are limited 

and who exercise at the recommended level were 1538.9 times less likely to use 

special diets than those who do not exercise at the recommended level.  Males who 

were not limited in getting out were 1.15 times more likely to use special diets versus 

females, and males who were limited were 1.53 times more likely to use special 

diets versus females.   

People who are not limited are 1.02 times less likely to use special diets for 

each increase in one year of age, those who are limited are 1.04 times less likely to 

use special diets for each increase in one year of age.  The odds ratio for people 

with limitations vs those who are not limited decreases as a function of age, as seen 

in Figure 4.   
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Figure 4 – Interaction of Limitations Getting Out and Age 

People who have no limitations getting out and no insurance coverage are 1.5 

times less likely to use special diets than those who have insurance coverage; while 

people who have limitations getting out and no insurance coverage are 2.7 times 

less likely to use special diets than those who have insurance. 

For model four, emotional limitations had significant interactions with 

exercise, smoking, age, race, coverage, and region – West and Midwest.  Among 

those without mental health limitations, people who exercise at the recommended 

level were 82.3 times less likely to use special diets compared with those who do not 

exercise at the recommended level; while those with mental health limitations who 

exercise at the recommended level were 7152.0 times less likely than those who do 

not exercise at the recommended level to use special diets.  Smokers without mental 

health limitations were 5.9 times less likely to use special diets than non-smokers; 

while smokers with mental health limitations were 31.7 times less likely than non-

smokers to use special diets. 
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People without mental health limitations are 1.1 times less likely to use 

special diets for each additional year of age, and people with mental health 

limitations are 1.2 times less likely to use for each additional year of age.  The odds 

ratio of those with mental health limitations vs those who do not have mental health 

limitations changes as a function of age as showing in Figure 5. 

 

Figure 5 – Interaction of Mental Health Limitations and Age for Special Diets 

People of white race without mental health limitations were 2.1 times less 

likely to use special diets compared to non-white race; while people of white race 

with mental health limitations were 3.7 times less likely to use special diets 

compared to non-white race. 

For region in model four, people living in the West and Midwest without 

mental health limitations were 3.9 and 5.3 times less likely to use special diets, 

respectively, than those who live in the Northeast; while people in the West and 

Midwest with mental health limitations were 9.9 and 20.7 times less likely to use 

special diets, respectively, than those in the Northeast. 
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Additionally, people with mental health limitations and insurance coverage 

were 1.9 times less likely to use special diets than those without insurance 

coverage; while people with mental health limitations and insurance coverage were 

8.7 times less likely to use special diets than those without insurance. 

Practitioner-Based CAM Techniques 

For Practitioner-Based CAM techniques, all four models were statistically 

significant, see table 8.  Relevant predictors are listed in Table 9; odds ratios only 

provide for significant predictors without interactions. 

Table 8 – Model Coefficients for Use of Practitioner-Based Techniques 

Model Primary Predictor Wald chi-square p-value 

1 Total FL 73.1945 <0.0001 

2 Mobility Limit. 86.9178 <0.0001 

3 Limit Getting Out 78.4372 <0.0001 

4 Emotional Limit 75.6389 <0.0001 
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Table 9 – Logistic Regressions – Practitioner-Based 

Model Predictor B SE OR p-value 95% CI 

1 Body Mass Index -0.0364 0.0127 0.964 0.004 0.952-0.977 

 Age -0.0211 0.00617 0.979 0.0006 0.973-0.985 

 Sex -0.2062 0.0817 0.814 0.0116 0.750-0.882 

 

Insurance 
Coverage 0.2653 0.1343 0.767 0.0482 0.671-0.877 

       

2 Body Mass Index -0.0236 0.00864 0.977 0.0063 0.968-0.985 

 Age -0.0152 0.00417 0.985 0.0003 0.981-0.989 

 Mobility Limits -0.6542 0.4102 NA 0.1107 NA 

 Sex -0.1528 0.0595 NA 0.0103 NA 

 Mobility Limits*Sex 0.1268 0.0582 NA 0.0293 NA 

       

3 Body Mass Index -0.0263 0.00895 0.974 0.0034 0.965-0.982 

 Smoking Status 0.1460 0.0814 1.157 0.073 1.067-1.255 

 Age -0.0205 0.0045 0.980 <.0001 0.975-0.984 

 Sex -0.1874 0.0714 0.829 0.0086 0.772-0.890 

 Limits getting out -0.3163 0.4003 NA 0.4294 NA 

 Race 0.1713 0.0738 NA 0.0203 NA 

 Ethnicity 0.1984 0.0965 NA 0.0398 NA 

 Education 0.1488 0.0659 NA 0.024 NA 

 

Limits getting 
out*Race 0.1687 0.0764 NA 0.0272 NA 

 

Limits getting 
out*Ethnicity 0.2095 0.0915 NA 0.0221 NA 

 

Limits getting 
out*Education 0.1674 0.0619 NA 0.0068 NA 

       

4 Body Mass Index -0.0483 0.0141 0.953 0.0006 0.940-0.966 

 Age -0.0312 0.00881 0.969 0.0004 0.961-0.977 

 

Insurance 
Coverage 0.3015 0.128 0.740 0.0185 0.650-0.841 

 Mental Health Limit 1.0032 0.6349 NA 0.1141 NA 

 Region-South 0.2683 0.1457 NA 0.0657 NA 

 

Mental Health 
Limit*Region-South 0.4019 0.1466 NA 0.0061 NA 

 

For model one, total number of functional limitations had no significant 

interactions.  Significant predictors for model one included body mass index, age, 

sex, and insurance coverage status.  People were 4% less likely to use practitioner-

based CAM for each unit increase in body mass (OR 0.964, CI 0.952 – 0.977), 2% 
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less likely to use for each one-year increase in age (OR 0.979, CI 0.973 – 0.985), 

males were 19% less likely to use than females (OR 0.814, CI 0.750 – 0.882), and 

those without insurance coverage were 24% less likely to use this type of CAM than 

those with insurance coverage (OR 0.767, CI 0.671 – 0.877). 

Significant predictors for model two were body mass index and age.  People 

were 2% less likely to use practitioner-based CAM for each unit increase in body 

mass index (OR 0.977, CI 0.968 – 0.985), and were 1.5% less likely to use for each 

one-year increase in age (OR 0.985, CI 0.981 – 0.989).  Additionally, mobility 

limitations had a significant interaction with sex.  Males without mobility limitations 

were 1.2 times less likely than females to use practitioner-based CAM; while males 

with mobility limitations were 1.03 times less likely than females.   

Significant predictors for model three were body mass index, smoking status, 

age, and sex.  People were 3% less likely to use practitioner-based CAM for each 

unit increase in body mass (OR 0.974, CI 0.965 – 0.983), 2% less likely to use for 

each one-year increase in age (OR 0.980, CI 0.975 – 0.984), and males were 17% 

less likely to use than females (OR 0.829, CI 0.772 – 0.890).  Smokers were 20% 

more likely to use than non-smokers (OR 1.157, CI 1.067-1.255). 

In model three, limitations getting out had significant interactions for race, 

ethnicity, and educational attainment.  People of white race who were not limited 

getting out were 1.2 times more likely than non-white people to use practitioner-

based CAM; while people of white race who had limitations getting out were 1.4 

times more likely than non-white people to use among those who were limited in 

getting out.  People of Hispanic ethnicity without limitations getting out were 1.2 
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times more likely to use practitioner-based CAM than those who were not of 

Hispanic ethnicity; while people of Hispanic ethnicity who were limited in the ability to 

get our were 1.5 times more likely than those who were not of Hispanic ethnicity to 

use among practitioner-based CAM. 

Additionally, people with any college education who were not limited getting 

out were 1.2 times more likely that those who have a high school diploma or less to 

use practitioner-based CAM; while people with any college education who were 

limited getting out were 1.4 times more likely than those with a high school diploma 

or less to use this form of CAM. 

Significant predictors for model four were body mass index, age, and 

insurance coverage.  People were 5% less likely to use practitioner-based CAM for 

each unit increase in body mass (OR 0.953, CI 0.940 – 0.966), 3% less likely to use 

for each one-year increase in age (OR 0.969, CI 0.961 – 0.977), and those without 

insurance coverage were 26% less likely to use this type of CAM than those with 

insurance coverage (OR 0.740, CI 0.650 – 0.841). 

For model four, limitations in mental health had one significant interaction for 

region – South.  People living in the South without mental health limitations were 1.3 

times more likely to use practitioner-based CAM than those living in the Northeast; 

while people living in the South with mental health limitations were 2.0 times more 

likely to use than those living in the Northeast. 
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Mind-Body CAM Techniques 

For Mind-Body, composed of the mind-based techniques and the movement 

techniques, all four models were significant, see Table 10.  Relevant predictors are 

listed in Table 11; odds ratios only provide for significant predictors without 

interactions.   

Table 10 – Model Coefficients for Use of Mind-Body Techniques 

Model Primary Predictor Wald chi-square p-value 

1 Total FL 64.741 <0.0001 

2 Mobility Limit. 71.6091 <0.0001 

3 Limit Getting Out 76.6963 <0.0001 

4 Emotional Limit 73.0062 <0.0001 

 

Table 11 – Logistic Regression – Mind-Body 

Model Predictor B SE OR p-value 95% CI 

1 Age -0.0195 0.00845 0.981 0.0212 0.972-0.989 

 Education 0.3128 0.1341 1.370 0.0197 1.120-1.563 

 

Insurance 
Coverage 

-0.4270 0.1972 
1.532 0.0304 1.258-1.867 

       

2 Body Mass Index -0.0231 0.00976 0.977 0.0179 0.968-0.987 

 Age -0.0234 0.00635 0.795 0.0002 0.712-0.889 

 Education 0.1691 0.0843 1.158 0.0448 1.088-1.288 

       

3 Body Mass Index -0.0244 0.0109 0.976 0.0258 0.965-0.987 

 Age -0.0302 0.00665 0.970 <.0001 0.964-0.977 

 Race -0.2914 0.1234 0.747 0.0182 0.660-0.845 

       

4 Age -0.0324 0.0121 0.968 0.0076 0.956-0.980 

 Education 0.3020 0.134 1.353 0.0242 1.183-1.547 

 

Mental Health 
Limit. 0.3383 0.8004 NA 0.6725 NA 

 Race -0.7970 0.2599 NA 0.0022 NA 

 

Mental Health 
Limit.*Race -0.5926 0.2611 NA 0.0233 NA 
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In model one, total functional limitations had no significant interactions, 

though it did have significant predictors in age, educational attainment, and 

insurance coverage.  People were 2% less likely to use mind-body CAM for each 

one-year increase in age (OR 0.983, CI 0.972 – 0.989), those with any college were 

37% more likely to use than those who have a high school diploma or less (OR 

1.367, CI 1.196 – 1.563), and those without insurance coverage were 53% more 

likely to use this type of CAM than those with insurance coverage (OR 1.533, CI 

1.258 – 1.867). 

There were no significant interactions for model two, mobility limitations, 

though there were significant predictors of body mass index, race, and educational 

attainment.  People were 2% less likely to use mind-body CAM for each one-unit 

increase in age (OR 0.977, CI 0.968 – 0.987), those of white race were 20% less 

likely to use than non-white race (OR 0.795, CI 0.712 – 0.889), and those with any 

college were 18% more likely to use this type of CAM than those with high school or 

less (OR 1.184, CI 1.088 – 1.280). 

There were also no significant interactions for model three, though there were 

significant predictors of body mass index, age, and race.  People were 2% less likely 

to use mind-body CAM for each unit increase in body mass (OR 0.976, CI 0.965 – 

0.985), 3% less likely to use for each one-year increase in age (OR 0.970, CI 0.964 

– 0.977), and those of white race were 25% less likely to use than those of non-

white race (OR 0.747, CI 0.660 – 0.845).   

There were two significant predictors for model four, mental health limitations, 

age and educational attainment.  People were 3% less likely to use for each one-
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year increase in age (OR 0.969, CI 0.961 – 0.977), and those with any college were 

35% more likely to use than those with a high school diploma or less (OR 1.353, CI 

1.183 – 1.547). 

Mental health limitations had a significant interaction with race in model four.  

People of white race without mental health limitations were 2.2 times less likely than 

non-whites to use mind-body CAM; while people of white race with mental health 

limitations were 4.0 times less likely to use than non-whites. 

Mind CAM Techniques 

For this sub-category of Mind-Body that includes only the mind-based 

techniques (meditation, guided imagery, progressive relaxation, hypnosis, and 

biofeedback), all four models were significant, see Table 12.  Relevant predictors are 

listed in Table 13; odds ratios only provide for significant predictors without 

interactions. 

Table 12 – Model Coefficients for Use of Mind Techniques 

Model Primary Predictor Wald chi-square p-value 

1 Total FL 66.5646 <0.0001 

2 Mobility Limit. 58.4894 <0.0001 

3 Limit Getting Out 98.6396 <0.0001 

4 Emotional Limit 100.0654 <0.0001 
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Table 13 – Logistic Regression – Mind Techniques 

Model Predictor B SE OR p-value 95% CI 

1 Smoking Status 0.3270 0.166 0.721 0.0488 0.611-0.851 

 Age -0.0500 0.0135 0.951 0.0002 0.938-0.964 

 Education 0.6641 0.1808 1.943 0.0002 1.621-2.328 

       

Model Predictor B SE OR p-value 95% CI 

2 Mobility Limit -0.3932 0.698 NA 0.5732 NA 

 Smoking Status 0.0813 0.1324 NA 0.5394 NA 

 Age -0.0363 0.0092 NA <.0001 NA 

 Education 0.4524 0.1171 NA 0.0001 NA 

 

Mobility 
Limit*Smoking Status -0.2509 0.1226 NA 0.0407 NA 

 Mobility Limit*Age 0.019 0.00872 NA 0.0297 NA 

 

Mobility 
Limit*Education -0.2636 0.1156 NA 0.0226 NA 

       

3 Age -0.0369 0.00856 0.964 <.0001 0.956-0.972 

 Race  -0.3116 0.1415 0.732 0.0276 0.636-0.844 

 Education 0.3911 0.1124 1.479 0.0005 1.321-1.655 

 Limits getting out 0.0155 0.7077 NA 0.9825 NA 

 Total chronic cond -0.0962 0.1097 NA 0.3805 NA 

 

Limits getting out*total 
chronic cond -0.3083 0.118 NA 0.0090 NA 

       

4 Age -0.0560 0.0128 0.946 <.0001 0.934-0.958 

 Ethnicity -0.8617 0.3695 0.422 0.0197 0.292-0.611 

 Education 0.5404 0.2089 1.717 0.0097 1.393-2.116 

 Mental Health Limit 0.4554 0.8348 NA 0.5854 NA 

 Total chronic cond -0.3373 0.233 NA 0.1477 NA 

 Region-Midwest 0.6978 0.2633 NA 0.0080 NA 

 

Mental Health 
Limit*Total chronic 
cond 

-0.4846 0.2318 

NA 0.0366 NA 

 

Mental Health 
Limit*Region-Midwest 0.6016 0.2436 NA 0.0135 NA 

 

In model one, total functional limitations had no significant interactions though 

it did have significant predictors of smoking, age, and college.  Smokers were 28% 

times less likely to use Mind techniques than non-smokers (OR 0.721, CI 0.611 – 
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0.821), 5% less likely to use for each one-year increase in age (OR 0.951, CI 0.938 

– 0.964), and those with any college education were 94% more likely to use this type 

of CAM than those with a high school diploma or less (OR 1.943, CI 1.641 – 2.328). 

For model two, mobility limitations had significant interactions with smoking 

status, age, and educational attainment.  Smokers with no mobility limitations were 

1.1 times less likely to use mind-based CAM than non-smokers; while smokers with 

mobility limitations were 1.2 times more likely to use mind-based CAM. 

For people without mobility limitations, they are 1.04 times less likely to use 

this CAM for each one-year increase in age, and for those with mobility limitations 

they are 1.02 times less likely to use for each one-year increment in age.  The odds 

ratio of those with mobility limitations vs those who do not have mobility limitations 

changes as a function of age as showing in Figure 6. 

 

Figure 6 – Interaction of Mobility Limitations and Age for Mind Techniques 

People who have any college education and no mobility limitations were 1.6 

times more likely to use than those with a high school diploma or less; while those 
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with any college and mobility limitations were 1.2 times more likely to use.  There 

were no additional significant predictors for model two. 

Model three had significant predictors for age, race, and educational 

attainment.  People were 4% less likely to use for each one-year increase in age 

(OR 0.964, CI 0.946 – 0.972), people of white race were 37% less likely to use 

compared to those of non-white race (OR 0.732 CI 0.636 – 0.844), and those any 

college were 48% more likely to use this type of CAM than those with a high school 

diploma or less (OR 1.479, CI 1.321 – 1.655). 

Additionally, in model three, limitations getting out had a significant interaction 

with total number of chronic diseases.  For those without limitations getting out, they 

are 1.1 times less likely to use for each additional chronic condition, for those who 

are limited in getting out, then are 1.5 times less likely to use this type of CAM for 

each additional chronic condition.  The odds ratio of those with limitations getting out 

compared to those without limitations getting out changes as a function of number of 

chronic conditions, see Figure 7, below. 
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Figure 7 – Interaction of Limitations Getting Out with Number of Chronic 

Conditions for Mind Techniques 

For model four, mental health limitations, significant predictors included age, 

ethnicity, and educational attainment.  People were 5% less likely to use for each 

one-year increase in age (OR 0.946, CI 0.934 – 0.958), those with Hispanic ethnicity 

were 58% less likely to use CAM than those without Hispanic ethnicity (OR 0.422, CI 

0.292 – 0.611), and those with any college were 72% more likely to use this type of 

CAM than those with high school or less (OR 1.717, CI 1.393 – 2.116). 

For model four, limitations in mental health had significant interactions with 

total number of chronic diseases and with region – Midwest.  For people without 

mental health limitations, they are 1.4 times less likely to use CAM for each 

additional chronic condition, and for those with mental health limitations they are 2.3 

times less likely to use this form of CAM for each additional chronic condition. The 

odds ratio for those with mental health limitations and those without changes as a 

function of number of chronic conditions, see Figure 8. 
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Figure 8 – Interaction of Mental Health Limitations and Number of Chronic 

Conditions for Mind Techniques 

People living in the Midwest are 2.0 times more likely than those living in the 

Northeast to use CAM among those without mental health diseases, and those living 

in the Midwest are 3.7 times more likely than those living in the Northeast to use 

among those with mental health limitations.   

Movement Techniques 

For the sub-category of Mind-Body that includes only the exercise-based 

techniques (Pilates, yoga, tai chi, qi gong), all four models were significant, see 

Table 14.  Relevant predictors are listed in Table 15; odds ratios only provided for 

significant predictors without interactions. 
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Table 14 – Model Coefficients for Use of Movement Techniques 

Model Primary Predictor Wald chi-square p-value 

1 Total FL 72.8595 <0.0001 

2 Mobility Limit. 76.0206 <0.0001 

3 Limit Getting Out 80.0608 <0.0001 

4 Emotional Limit 59.5193 0.0003 

 

Table 15 – Logistic Regression, Movement Techniques 

Model Predictor B SE OR p-value 95% CI 

1 Race -0.3974 0.1821 0.672 0.0291 0.560-0.806 

 Sex -0.3169 0.1367 0.073 0.0204 0.635-0.835 

 FL Total -0.0423 0.176 NA 0.8101 NA 

 Total Chronic Cond -0.4184 0.1464 NA 0.0043 NA 

 Smoking Status -0.1302 0.1961 NA 0.5067 NA 

 

FL Total*Total 
Chronic Cond 0.0802 0.0336 NA 0.0172 NA 

 

FL Total*Smoking 
Status 0.0758 0.0356 NA 0.0332 NA 

2 Exercise 0.3391 0.1524 1.404 0.0261 1.205-1.635 

 Race -0.2782 0.1244 0.757 0.0253 0.669-0.857 

 Sex -0.3689 0.1153 0.691 0.0014 0.691-0.776 

 Insurance Coverage -0.3486 0.1648 1.417 0.0344 1.202-1.671 

 Mobility Limit. -0.0324 0.6582 NA 0.9608 NA 

 Total Chronic Cond -0.1291 0.1057 NA 0.2223 NA 

 

Mobility Limit.*Total 
Chronic Cond 0.2425 0.0979 NA 0.0133 NA 

       

3 Race -0.3516 0.1394 0.704 0.0117 0.612-0.809 

 Sex -0.5048 0.144 0.604 0.0005 0.522-0.697 

 Insurance Coverage -0.4212 0.1617 1.524 0.0092 1.296-1.791 

 Limit getting out 0.7266 0.7319 NA 0.3208 NA 

 Age -0.0235 0.00806 NA 0.0035 NA 

 

Limit getting 
out*Smoking Status 0.3293 0.1436 NA 0.0218 NA 

 Limit getting out*Age -0.0172 0.0082  0.0364 NA 

       

4 Smoking Status 0.4128 0.198 0.662 0.0371 0.543-0.807 

 Mental Health Limit -0.5984 0.883 NA 0.4979 NA 

 Region-South 0.3921 0.2427 NA 0.1063 NA 

 

Mental Health 
Limit*Region-South 0.4941 0.2481 NA 0.0464 NA 



54 
 

For model one, there were two significant predictors for model one, race and 

sex.  People of white race were 33% less likely to use movement therapies (OR 

0.672, CI 0.560 – 0.806), and males were 27% less likely to use movement 

therapies than females (OR 0.728, CI 0.635 – 0.835). 

In addition, the total number of functional limitations significantly interacted 

with both total number of chronic conditions and smoking status.  Non-smokers are 

1.04 times less likely to use movement-based therapies for each additional 

functional limitation, and smokers are 1.13 times less likely to use for each additional 

functional limitation.  The odds ratios for smokers vs. non-smokers changes as a 

function of number of functional limitations, see Figure 9, below. 

  

Figure 9 – Interaction of Number of Functional Limitations and Smoking for 

Movement Therapies 

The interaction of number of functional limitations and number of chronic 

conditions is complex as each odds ratio changes as a function of the change in the 

other.  See Figures 10 and 11, below. 
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Figure 10 – Interaction of Number Limitations and Number of Chronic 

Conditions for Movement Therapies by Functional Limitation 

 

Figure 11 - Interaction of Number Limitations and Number of Chronic 

Conditions for Movement Therapies by Number of Chronic Conditions 

Significant predictors for model two were exercise, race, sex, and insurance 

coverage.  People who exercise at the recommended level were 40% more likely to 

use movement therapies than those who do not exercise at the recommended level 
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(OR 1.404, CI 1.205-1.635).  People of white race were 24% less likely to use than 

those of non-white race (OR 0.757, CI 0.669-0.857), males were 31% less likely to 

use than females (OR 0.691, CI 0.616-0.776), and those without insurance coverage 

were 21% more likely to use (OR 1.212, CI 1.21-1.671). 

For model two, mobility limitations significantly interacted with total number of 

chronic conditions.  People without mobility limitations were 1.1 times less likely to 

use movement-based CAM no matter the number of chronic conditions, and people 

with mobility limitations were 1.25 times more likely to use movement based CAM for 

each additional chronic condition. 

Significant predictors for model three were race, sex, and insurance 

coverage.  People of white race were 30% less likely to use movement therapies 

(OR 0.704, CI 0.612 – 0.889), males were 40% less likely to use movement 

therapies than females (OR 0.604, CI 0.523 – 0.697) and those without insurance 

coverage were 52% more likely to use movement therapies (OR 1.524, CI 1.296 – 

1.791). 

In model three, limitations getting out significantly interacted with smoking 

status and age.  Smokers without limitations getting out were 1.3 times less likely to 

use movement-based CAM than non-smokers; while smokers with limitations getting 

out were 1.8 times less likely than non-smokers to use.  People without limitations 

were 1.02 times less likely to use no matter what their age, while those with 

limitations getting out were 1.02 times less likely to use movement-based therapies 

for each one-year increase in age. 
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For model four, smoking status was a significant predictor for use of 

movement therapies.  Smokers were 34% less likely to use movement-based CAM 

(OR 0.662, CI 0.543 – 0.807). 

Additionally, mental health limitations significantly interacted with region – 

South.  People living in the South without mental health limitations were 1.5 times 

more likely to use movement-based therapies than those living in the Northeast; 

while people living in the South with mental health limitations were 2.4 times more 

likely to use CAM than those in the Northeast. 

Whole Medical Systems 

For the whole medical systems category, only models one and four were 

significant, see Table 16.  Relevant predictors are listed in Table 17; odds ratios 

were only provided for significant predictors without interactions. 

Table 16 – Model Coefficients for Use of Whole Medical Systems 

Model Primary Predictor Wald chi-square p-value 

1 Total FL 44.9711 0.0164 

2 Mobility Limit. 40.0497 0.0507 

3 Limit Getting Out 37.2167 0.0911 

4 Emotional Limit 65.9177 <0.0001 
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Table 17 – Logistic Regression – Whole Medical Systems 

Model Predictor B SE OR p-value 95% CI 

1 Smoking Status 0.4482 0.1941 0.639 0.0210 0.526-0.776 

 Age -0.0194 0.00819 0.981 0.0176 0.973-0.989 

       

4 Mental Health Limit 1.0812 0.9455 NA 0.2528 NA 

 Body Mass Index -0.0788 0.0285 NA 0.0057 NA 

 Region-South 1.3062 0.3884 NA 0.0008 NA 

 

Mental Health 
Limit*Body Mass 
Index -0.0566 0.0264 NA 0.0318 NA 

 

Mental Health 
Limit*Region-South 1.4307 0.4008 NA 0.0004 NA 

 

There were 2 significant predictors for model one, smoking status and age.  

Smokers were 36% less likely to use whole medical systems (OR 0.639, CI 0.526 – 

0.776), and people were 2% less likely to use CAM for each one-year increase in 

age (OR 0.981, CI 0.973 – 0.989).  There were no significant interactions for model 

one. 

For model four, mental health limitations significantly interacted with body 

mass index and region – South.  People without mental health limitations are 1.1 

times less likely to use whole medical systems for each unit increase in body mass 

index, and people with mental health limitations have 1.1 times lower odds that 

those without mental health limitations for those that have the same body mass 

index.  Also, people living in the South who do not have mental health limitations 

were 3.7 times more likely to use than those living in the Northeast; while people 

living in the South were 15.4 times more likely to use than those in the Northeast.  

There were no additional significant predictors for model four. 
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Top Therapies and Reasons for Using CAM 

Of the 8315 people in the MUS cohort, 5421 (63.9%) did not report using any 

CAM techniques, leaving 2894 (36.1%) who reported using one or more CAM 

techniques.  When asked whether the participant used one of their top therapies to 

treat a specific health condition, 1679 (58.0%) affirmed that they used their first top 

technique for a specific health condition.  The chronic musculoskeletal pain group 

was significantly more likely to report using their top therapy for specific health 

conditions. 

Table 18 – Use of Top Therapies to Treat Specific Health Conditions 

  MUS Cohort Comparison Cohort   

  Count Weighted % SE Count Weighted % SE p-value 

Used 1st top therapy to treat specific health condition <0.0001 

Yes 1679 57.97 1.14 2717 37.37 0.71  
No 1178 42.03   448 62.63     

 

Participants were asked to specify their top therapy, used for any reason.  

The first top therapy chosen by the MUS cohort was compared to those chosen by 

the remainder of the comparison cohort.  The MUS cohort is statistically significantly 

different from the remainder of the comparison cohort in their choices for their top 

therapy, and the therapies chosen differed in the number of participants who chose 

the therapy as one of their top therapies (p<0.0001 for all five therapies). 
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Table 19 – First Top Therapy 

MUS Cohort Comparison Cohort 

Top Therapy 
Weighted 

% Top Therapy 
Weighted 

% 

Herbal supplements 32.63 Herbal supplements 27.69 
Chiropractic/Osteopathic 
manipulation 29.33 

Chiropractic/Osteopathic 
manipulation 24.39 

Massage 14.12 Yoga/Tai Chi/Qi Gong 15.86 

Yoga/Tai Chi/Qi Gong 6.00 Massage 12.91 

Meditation/Progressive Relaxation 5.74 Meditation/Progressive Relaxation 7.03 

 

Participants were also asked how much they felt that their top therapy helped 

with the conditions they specified for which they used the CAM techniques.  The 

MUS cohort was significantly less likely to report that they felt their top two therapies 

helped “a great deal,” but were significantly more likely to report that they felt their 

top two therapies helped “some” or “only a little.” 

Table 20 – Participant Reports of How Well Top Therapies Helped Specific 

Conditions 

  MUS Cohort Comparison Cohort   

  Count Weighted % SE Count Weighted % SE p-value 

How much did first top therapy help the specified condition <0.0001 

A great deal 783 46.12 1.54 1543 56.08 1.19  
Some 573 36.16 1.46 840 32.14 1.16  
Only a little 205 13.20 1.05 215 8.45 0.76  
Not at all 88 4.53 0.59 106 3.33 0.36   

 

Participants were also asked how important their top therapy was to their 

health and well-being.  For the first top therapy, the MUS cohort was significantly 

more likely to say that their top therapy was “very important” to their health and well-
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being (p = 0.0006) and were less likely to report their top therapy as “slightly 

important” or “not at all important.”   

Table 21 – Importance of Top Therapies to Health and Well-Being 

  MUS Cohort Comparison Cohort   

  Count Weighted % SE Count Weighted % SE p-value 

How important is first top therapy for health and well-being 0.0006 

Very Important 1137 38.33 1.21 2489 33.59 0.74  
Somewhat important 883 32.68 1.28 2313 32.42 0.70  
Slightly important 496 17.40 0.91 1462 21.43 0.64  
Not at all important 307 11.59 0.84 856 12.56 0.50   

 

  



62 
 

CHAPTER 5 

DISCUSSION 

Data from a nationally-based survey was used to examine whether limitations 

of various types would predict usage of CAM by participants with chronic 

musculoskeletal pain.  While those with chronic musculoskeletal pain were likely to 

use a slightly higher number of CAM techniques, this study showed that only 22% of 

the MUS cohort used CAM.  This is lower than other estimates, and could be due to 

the recall period used to determine the presence of chronic musculoskeletal pain.  In 

previous studies,22,23,52,53 the recall period used for musculoskeletal pain was three 

months, where this study cohort was determined by both a twelve-month recall 

period and by the presence of pain beyond three months, changing the classification 

of the pain to chronic instead of acute.  Differences found in this study were likely 

due wholly or in part to this difference in determination of the chronic pain study 

cohort. 

There has not been much previous research on the interaction of functional or 

emotional limitations with health-related and demographic predictors in predicting 

CAM use, however there has been one study56 which suggested that there might be 

an interaction of gender with marital status, income, and employment status. 

In the multiple linear regression model, limitation in mobility was the only 

primary predictor shown to be a significant predictor of the number of CAM 

techniques used, though all four primary predictors interacted significantly with 

smoking.  This interaction showed that smokers with fewer or no limitations were 

more likely to use more CAM techniques than non-smokers.  As the number of 
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limitations increased, the difference between smokers and non-smokers decreased 

until they used similar numbers of CAM techniques when they had high numbers of 

limitations. 

Similarly, limitations in mobility also significantly interacted with body mass 

index, age, Hispanic ethnicity, sex, and education, showing that limitations can have 

a complex relationship with other predictors that have not been explored by previous 

studies.  Mental health limitations also interacted similarly with educational 

attainment.   

There were three types of CAM where the usage by the MUS cohort differed 

significantly from the comparison cohort:  Practice-Based, Mind-Body, and 

Movement Techniques. 

Practice-Based CAM was used by approximately 17% of the MUS cohort.  In 

the functional limitation models, body mass index was the only significant health-

related predictor, and age, sex and insurance coverage were the significant 

demographic predictors of use; interactions were seen between mobility limitations 

and sex, and limitations getting out with race, ethnicity, and educational attainment.  

There were more interactions with limitations getting out and mobility limitations and 

no interactions with total number of functional limitations for Practice-Based CAM.  

This indicates that looking further at these subsets of functional limitations could be 

important in predicting this type of CAM use for future studies since they have such 

a different profile compared to simply looking at total number of functional limitations. 

For models predicting Practice-Based CAM that included emotional 

limitations, body mass index, age, and lack of insurance coverage were all 
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significant negative predictors; this agrees with previous studies.  The only 

interaction with emotional limitations was found with living in the South region. 

Mind-Body techniques were used by approximately 13% of the MUS cohort.  

When looking at functional limitations as predictors of the use of Mind-Body 

techniques, body mass index is the only health-related variable that is a significant 

predictor, and it has a negative effect on the use of CAM.  Significant negative 

demographic predictors were age and race, while educational attainment and not 

having insurance coverage were positive predictors for use.  This agrees with 

previous studies that show age, race, and educational attainment were significant 

predictors of CAM usage.  Since the techniques in this category are predominantly 

ones that participants could do on their own, the lack of insurance being a positive 

predictor does fit; these participants would not necessarily need insurance to do 

these techniques.  There were no interactions of the functional limitation predictors 

with any of the health-related or demographic predictors.   

Emotional limitations with Mind-Body techniques show that age was a 

significant negative predictor and educational attainment was a significant positive 

predictor.  Race was a significant negative predictor by itself, but was even more of 

a negative predictor when combined with emotional limitations, showing that non-

whites use this form of CAM at four times the rate of non-whites. 

Movement techniques, a sub-set of Mind-Body Techniques, were used by 

approximately 9% of the MUS cohort.  For the functional limitation models, race, sex, 

and insurance coverage were all significant predictors.  Race and sex were 

significant negative predictors, and lack of insurance was a significant positive 
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predictor.  Total number of functional limitations interacted with both smoking status 

and total number of chronic conditions.  Mobility limitations also interacted with total 

number of chronic conditions, while limitations getting out interacted with smoking 

status and age. 

For the emotional limitation model, smoking status was a significant negative 

predictor of use of movement techniques, while emotional limitations only interacted 

for those living in the South region.  This interaction with living in the South region 

departs from previous literature that stated people in the South were less likely to 

use CAM overall.  This interaction shows that people in the South without emotional 

limitations were more likely to use Movement techniques, and those with emotional 

limitations were much more likely to use Movement techniques.  Further tests will 

need to be done to confirm these results. 

Despite the low prevalence of CAM use in the MUS cohort, this question was 

still appropriate to ask.  When asked whether they used their first top CAM therapy 

to treat specific medical conditions, approximately 56% of the MUS cohort who used 

CAM did use their first top therapy to treat specific medical conditions.   

When looking at individual therapies selected the first of the top three 

therapies, over 32% of the MUS cohort who used CAM selected herbal supplements 

as one of their top therapies, compared to 28% of those from the comparison cohort 

who selected herbal therapies as one of their top therapies.  Over 29% of 

participants in the MUS cohort selected chiropractic/osteopathic manipulation as one 

of their top therapies, compared to 24% in the comparison cohort.  Similarly, 14% of 

the MUS cohort who used CAM selected massage compared to 13% of the 
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comparison cohort.  The MUS cohort preferred massage over yoga, tai chi, or qi 

gong. 

When asked how much their top therapy helped their specific condition, fewer 

of the MUS cohort participants, compared to the comparison cohort said that their 

top therapy helped “a great deal,” but significantly higher numbers said that their top 

therapy helped either “some” or “only a little.  For the related question of how 

important the participants felt that their top therapy was to their health and well-

being, significantly more in the MUS cohort answered that their top therapy was 

“very important,” compared with the comparison cohort, with similar numbers stating 

that their top therapy was “somewhat important,” and significantly fewer stating that 

it was either “slightly important” or “not at all important.”  These responses indicate 

that participants with chronic musculoskeletal pain feel that these CAM therapies are 

an important part of treating their pain conditions. 

Benefits of this study are the large sample size, and the representative nature 

of the sample population.  The survey assessed a comprehensive list of CAM 

therapies.  Setting the recall period to twelve months for the outcome variables and 

for the determination of the sample cohort resulted in consistency for the variables 

selected for the study. 

This study has several limitations.  The data was self-reported and could be 

subject to recall bias and social desirability bias, which could have resulted in under- 

or over-estimation of both limitation status and CAM use.  In addition, this was a 

cross-sectional study.  Conclusions about causality cannot be drawn, nor can it be 

determined if CAM use occurred before or after the limitations occurred.  Outcomes 
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of perceived benefit from CAM use was subjective, and more detailed questions 

would be required to determine if CAM use was primarily to treat the underlying pain 

condition or used for other purposes. 

While the interactions discovered in this study are intriguing, this study needs 

to be repeated in study cohorts that have a higher usage of CAM techniques overall 

to help confirm these findings.  The effects seen here were small and could be due 

to the low prevalence of CAM use within this cohort.  Future studies could also 

potentially look at other pain diagnoses such as migraines or autoimmune conditions 

to ascertain whether similar interactions are seen with those populations. 
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APPENDIX A 

INSTITUTIONAL REVIEW BOARD APPROVAL 
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APPENDIX B 

QUESTIONS USED FROM 2012 NHIS 

The following questions came from the Sample Adult Core and were used for 

participant qualification.  Possible answers were chronic or not chronic, and those 

who answered “chronic” were selected for the MUS cohort; those who answered “not 

chronic” were assigned to the comparison cohort.  

• ALCHRC3 – How long have you had arthritis or rheumatism? 

• ALCHRC4 – How long have you had back or neck problems? 

• ALCHRC20 – How long have you had musculoskeletal or connective 

tissue problems? 

The following questions came from the Sample Adult Core and were used to 

determine functional limitations.  Possible responses were 0=not at all, 1=a little, 

2=somewhat, 3=very, 4=cannot do this at all, 6=do not do this activity. 

• FLWALK – By yourself and using no special equipment, how difficult is 

it for you to walk ¼ mile? 

• FLCLIMB – By yourself and using no special equipment, how difficult is 

it for you to climb 10 steps? 

• FLSTAND – By yourself and using no special equipment, how difficult 

is it for you to stand 2 hours? 

• FLSIT – By yourself and using no special equipment, how difficult is it 

for you to sit 2 hours? 

• FLSTOOP – By yourself and using no special equipment, how difficult 

is it for you to stoop, bend, or kneel? 
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• FLREACH – By yourself and using no special equipment, how difficult 

is it for you to reach over your head? 

• FLGRASP – By yourself and using no special equipment, how difficult 

is it for you to grasp small objects? 

• FLCARRY – By yourself and using no special equipment, how difficult 

is it for you to lift/carry 10 pounds? 

• FLPUSH – By yourself and using no special equipment, how difficult is 

it for you to push large objects? 

• FLSHOP – By yourself and using no special equipment, how difficult is 

it for you to go out to events? 

• FLSOCL – By yourself and using no special equipment, how difficult is 

it for you to participate in social activities? 

• FLRELAX – By yourself and using no special equipment, how difficult 

is it for you to relax at home? 

The following questions came from the person-level questionnaire to 

determine limitations in activities of daily living.  Possible responses were yes or no. 

• PLAADL – Because of physical, mental, or emotional problems, do you 

need the help of other persons with personal care such as eating, 

bathing, dressing, or getting around inside this home? 

• LABATH – Do you need help with bathing or showering? 

• LADRESS – Do you need help with dressing? 

• LAEAT – Do you need help eating? 

• LABED – Do you need help in or out of bed or chairs? 
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• LATOILT – Do you need help using the toilet? 

• LAHOME – Do you need help to get around in the home? 

The following questions came from the Sample Adult Core and are used to 

determine emotional quality of life/mental health limitations.  Possible responses 

were 1=all of the time, 2=most of the time, 3= some of the time, 4 = a little of the 

time, 5=none of the time, unless otherwise given. 

• SAD – During the past 30 days, have often did you feel so sad nothing 

cheers you up? 

• NERVOUS – During the past 30 days, have often did you feel 

nervous? 

• RESTLESS – During the past 30 days, have often did you feel restless 

or fidgety? 

• HOPELESS – During the past 30 days, have often did you feel 

hopeless? 

• EFFORT – During the past 30 days, have often did you feel everything 

was an effort? 

• WORTHLS – During the past 30 days, have often did you feel 

worthless? 

• MHAMTMO – We just talked about a number of feelings you had 

during the past 30 days.  Altogether, how much did these feelings 

interfere with your life or activities:  1=a lot, 2=some, 3=a little, 4=not at 

all? 
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The following questions came from the Adult Alternative Medicine supplement 

and were used to determine usage of complementary and alternative medicine for 

outcome variables.  The possible responses were yes or no, unless otherwise given. 

• COM_USM – During the past 12 months, did you use chiropractic or 

osteopathic manipulation? 

• COM_USEM – During the past 12 months, did you see a practitioner 

for chiropractic or osteopathic manipulation? 

• COM_TYPE – Which did you see, a chiropractor or an osteopathic 

physician? 1=chiropractor, 2=osteopath, 3=both 

• MAS_USM – During the past 12 months, did you use massage? 

• MAS_USEM – During the past 12 months, did you see a practitioner 

for massage? 

• ACU_USM – During the past 12 months, did you use acupuncture? 

• ACU_USEM – During the past 12 months, did you see a practitioner 

for acupuncture? 

• EHT_USM – During the past 12 months, did you use energy healing? 

• EHT_USEM – During the past 12 months, did you see a practitioner for 

energy healing? 

• NAT_USM – During the past 12 months, did you use naturopathy? 

• NAT_USEM – During the past 12 months, did you see a practitioner for 

naturopathy? 

• HYP_USM – During the past 12 months, did you use hypnosis? 
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• HYP_USEM – During the past 12 months, did you see a practitioner 

for hypnosis? 

• BIO_USM – During the past 12 months, did you use biofeedback? 

• BIO_USEM – During the past 12 months, did you see a practitioner for 

biofeedback? 

• AYU_USM – During the past 12 months, did you use Ayurveda? 

• AYU_USEM – During the past 12 months, did you see a practitioner 

for Ayurveda? 

• CHE_USM – During the past 12 months, did you use chelation 

therapy? 

• CHE_USEM – During the past 12 months, did you see a practitioner 

for chelation therapy? 

• CST_USM – During the past 12 months, did you use craniosacral 

therapy? 

• CST_USEM – During the past 12 months, did you see a practitioner for 

craniosacral therapy? 

• TRDU_NAH – During the past 12 months, did you see: Native 

American Healer or Medicine Man? 

• TRDU_SHA – During the past 12 months, did you see: Shaman? 

• TRDU_CUR – During the past 12 months, did you see: Curandero or 

Parchero? 

• TRDU_YER – During the past 12 months, did you see: Yerbero or 

Hierbista? 
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• TRDU_SOB – During the past 12 months, did you see: Sobador? 

• TRDU_HUE – During the past 12 months, did you see: Huesero? 

• AVT_USM – During the past 12 months, have you taken multi-vitamins 

or multi-minerals? 

• AVT_ABUM – During the past 12 months, have you taken Vitamins A, 

B, C, D, E, H, or K? 

• AVT_CAUM – During the past 12 months, have you taken calcium, 

magnesium, iron, chromium, zinc, selenium, or potassium? 

• AHB_USM – During the past 12 months, have you taken any herbal or 

other non-vitamin supplements? 

• AHB_USE1 – During the past 12 months, have you seen a practitioner 

for herbs or other non-vitamin supplements? 

• HOM_USM – During the past 12 months, have you used homeopathic 

treatment for your health? 

• HOM_USEM – During the past 12 months, have you seen a 

practitioner for homeopathic treatment? 

• MBOU_MAN – During the past 12 months, have you used mantra 

meditation, including Transcendental Meditation, Relaxation 

Response, or Clinically Standardized Meditation? 

• MBOU_MND – During the past 12 months, did you use Mindfulness 

meditation, including Vipassana, Zen Buddhist Meditation, 

Mindfulness-Based Stress Reduction, or Mindfulness-Based Cognitive 

Therapy? 
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• MBOU_SPR – During the past 12 months, did you use Spiritual 

mediation, including Centering Prayer and Contemplative Meditation? 

• MBOU_IMG – During the past 12 months, did you use Guided 

imagery? 

• MBOU_PRO – During the past 12 months, did you use Progressive 

relaxation? 

• MBO_USEM – During the past 12 months, did you see a practitioner or 

take a class for mind-body therapy? 

• YTQU_YOG – During the past 12 months, have you practiced Yoga for 

yourself? 

• YTQU_TAI – During the past 12 months, have you practiced Tai Chi 

for yourself? 

• YTQU_QIG – During the past 12 months, have you practiced Qi Gong 

for yourself? 

• YTQ_USEM – During the past 12 months, did you take a class or in 

some way receive formal training for Yoga, Tai Chi, or Qi Gong? 

• DIT_USM1 – During the past 12 months, have you used a Vegetarian 

(including vegan) diet for 2 weeks or more for health reasons? 

• DIT_USM2 – During the past 12 months, have you used a Macrobiotic 

diet for 2 weeks or more for health reasons? 

• DIT_USM3 – During the past 12 months, have you used the Atkins diet 

for 2 weeks or more for health reasons? 
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• DIT_USM4 – During the past 12 months, have you used the Pritikin 

diet for 2 weeks or more for health reasons? 

• DIT_USM5 – During the past 12 months, have you used the Ornish 

diet for 2 weeks or more for health reasons? 

• DIT_PRU – During the past 12 months, have you seen a practitioner 

for special diets? 

• MOVU_FLD – During the past 12 months, did you use Feldenkrais? 

• MOV_FLD – During the past 12 months, did you see a practitioner or 

teacher for Feldenkrais? 

• MOVU_ALX – During the past 12 months, did you use Alexander 

Technique? 

• MOV_ALX – During the past 12 months, did you see a practitioner or 

teacher for Alexander Technique? 

• MOVU_PIL – During the past 12 months, did you use Pilates? 

• MOV_PIL – During the past 12 months, did you see a practitioner or 

teacher for Pilates? 

• MOVU_TPI – During the past 12 months, did you use Trager 

Psychophysical Integration? 

• MOV_TPI – During the past 12 months, did you see a practitioner or 

teacher for Trager Psychophysical Integration? 

The following sets of questions came from the Adult Alternative Medicine 

supplement and were used for determining top therapies used by the MUS Cohort 
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and their thoughts and reactions to these top therapies.  Responses are given with 

each set of questions. 

• ALT_TP31, ALT_TP32, ALT_TP33 – During the past 12 months, which 

3 of these therapies was most important for your health?  

01=Chiropractic or Osteopathic Manipulation, 02=Massage, 

03=Acupuncture, 04=Energy Healing Therapy, 05=Naturopathy, 

06=Hypnosis, 07=Biofeedback, 08=Craniosacral Therapy, 

09=Traditional Healers, 10=top herb 1, 11=top herb 2, 

12=Homeopathy, 13=Meditation/Guided Imagery/Progressive 

Relaxation, 14=Yoga/Tai Chi/Qi Gong, 15=Special Diets, 

16=Movement or exercise techniques 

• TP1_TRET, TP2_TRET, TP3_TRET – During the past 12 months, did 

you see a practitioner for/use your top therapies for one or more 

specific health problems, symptoms, or conditions?  1=yes, 2=no 

• TP1CND##, TP2CND##, TP3CND## – or what health problem, 

symptoms, or conditions did you see a practitioner/use your top 

therapies for? (note:  only conditions used for this project listed here)  

03=feeling nervous, anxious, or worried, 05=arthritis, 10=cancer, 

11=high cholesterol, 16=depression, 23=fibromyalgia, 24=fracture, 

bone/joint injury, 32=hypertension, 35=insomnia, 37=joint 

pain/stiffness, 38=knee problems, 51=chronic pain, 55=muscle or bone 

pain, 57=overweight, 64=rheumatoid arthritis, 71=stress, 83=back 

pain, 84=neck pain 
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• TP1_CMST, TP2_CMST, TP3_CMST – For which one of these 

conditions did you use your top therapies the most?  (note:  only 

conditions used for this project listed here)  03=feeling nervous, 

anxious, or worried, 05=arthritis, 10=cancer, 11=high cholesterol, 

16=depression, 23=fibromyalgia, 24=fracture, bone/joint injury, 

32=hypertension, 35=insomnia, 37=joint pain/stiffness, 38=knee 

problems, 51=chronic pain, 55=muscle or bone pain, 57=overweight, 

64=rheumatoid arthritis, 71=stress, 83=back pain, 84=neck pain 

• TP1_CHLP, TP2_CHLP, TP3_CHLP – How much would you say your 

top therapies helped the conditions that you used them for?  1=a great 

deal, 2=some, 3=only a little, 4=not at all 

• TP1_IMP, TP2_IMP, TP2_IMP – How important are your top therapies 

in maintaining your health and well-being?  1=very important, 

2=somewhat important, 3=slightly important, 4=not at all important 

The following questions came from the Sample Adult Core and were used for 

demographic data and merging of the files.  Possible responses are given with each 

question. 

• HHX – Household number, a continuous number unique to each 

household, used for merging data files. 

• FMX – Family number, a continuous variable unique to each family 

within a household, used for merging data files. 

• FPX – Person number, a continuous variable unique to each person 

within a family, used to identify individual people. 
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• WTFA_SA – Weighting variable for Sample Adult data set. 

• STRAT_P – Stratification variable for study design 

• PSU_P – Cluster variable for study design 

• Region – Region where a participant lives; 1=Northeast, 2=Midwest, 

3=South, 4=West 

• Sex – Are you male or female?  1=Male, 2=Female 

• HISPAN_I – Please give me the number of the group that represents 

your Hispanic origin or ancestry. 00=Multiple Hispanic, 01=Puerto 

Rico, 02=Mexican, 03=Mexican-American, 04=Cuban/Cuban-

American, 05=Dominican (Republic), 06=Central or South American, 

07=Other Latin American, type not specified, 08=Other Spanish, 

09=Hispanic/Latino/Spanish, non-specific type, 

10=Hispanic/Latino/Spanish, type refused, 

11=Hispanic/Latino/Spanish, type not ascertained, 12=Not 

Hispanic/Spanish origin 

• MRACBPI2 – Recode of full detail race groups.  01=White, 02=Black, 

03=American Indian (includes Eskimo, Aleut), 06=Chinese, 

07=Filipino, 12=Asian Indian, 16=Other, 17=Multiple race, no primary 

selected. 

• Age – Continuous age in years, 00=under 1 year, 1 – 84=1 – 84 years, 

85=85+ years 

• R_MARITL – Are you now married, widowed, divorced, separated, 

never married, or living with a partner?  0=under 14 years, 1=married, 
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spouse in household, 2=married, spouse not in household, 3=married, 

spouse in household unknown, 4=widowed, 5=divorced, 6=separated, 

7=never married, 8=living with partner, 9=unknown 

• DOINGLWA – Corrected employment status, previous week.  

1=working for pay at a job or business, 2=with a job or business, but 

not at work, 3=looking for work, 4=working, not for pay, at family-

owned business, 5=not working, not looking 

• WHYKNOWKA – What is the main reason you did not work last week? 

1=taking care of house/family, 2=going to school, 3=retired, 4=planned 

vacation from work, 5=maternity or family leave, 6=temporarily unable 

to work due to health, 7=have job but off season, 8=layoff, 9=disable, 

10=other. 

The following questions came from the Person-level questionnaire and were 

used for demographic data.  Responses to the questions are included with the 

question. 

• EDUC1 – What is the HIGHEST level of school you have completed or 

the highest degree you have received? 0=never attended/kindergarten, 

1=1st, 2=2nd, 3=3rd, 4=4th, 5=5th, 6=6th, 7=7th, 8=8th, 9=9th, 

10=10th, 11=11th, 12=12th, no diploma, 13=GED, 14=high school 

diploma, 15=some college, no degree, 16=Associate's degree 

(occupational or technical program), 17=Associate's degree (academic 

program), 18=Bachelor's degree, 19=Master's degree, 20=Professional 
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degree (MD, DDS, DVM, JD), 21=Doctoral degree, 96=child under 5 

yr. 

• HIKIND – What type of health insurance do you have? Include those 

that pay for only one type of service, but exclude private plans that 

provide extra cash when hospitalized.  1=private, 2=Medicare, 

3=Medigap, 4=Medicaid, 5=SCHIP, 6=Military health care, 7=Indian 

Health Service, 8=State Sponsored plan, 9=other government health 

insurance, 10=single service plans, 11=no coverage of any type. 

• NOTCOV – Recode variable from HIKIND that includes MEDICARE, 

MEDICAID, PRIVATE, OTHERPUB, SCHIP, OTHGOV, MILCARE.  

1=not covered, 2=covered. 

• The following questions came from the Sample Adult Core for general 

health information.  Responses to questions are 1=yes, 2=no, unless 

otherwise specified. 

• HYPYR – During the past 12 months, have you had hypertension? 

• CHDYR – During the past 12 months, have you had Coronary Heart 

Disease? 

• HRTYR – During the past 12 months, have you had any kind of heart 

condition (other than ones asked about previously)? 

• AASMYR – During the past 12 months, have you had an episode of 

asthma or an asthma attack? 

• ULCYR – During the past 12 months, have you had an ulcer? 

• CHLYR – During the past 12 months, have you had high cholesterol? 



83 
 

• INSLN – Are you now taking insulin? 

• DIBPILL – Are you now taking diabetic pills to lower your blood sugar? 

• PHOBIAYR – During the past 12 months, have you had phobias or 

fears? 

• ADEPRSYR – During the past 12 months, have you had depression? 

• MHDOTHYR – During the past 12 months, have you had other mental 

health disorders? 

• ALCTOBYR – During the past 12 months, have you had excessive 

alcohol or tobacco use? 

• SUBABYR – During the past 12 months, have you had substance 

abuse, other than alcohol or tobacco?  

• FATIGYR – During the past 12 months, have you had fatigue or lack of 

energy? 

• ANXNWYR – During the past 12 months, have you been frequently 

anxious? 

• ASTRESYR – During the past 12 months, have you been frequently 

stressed? 

• SMKSTAT2 – Recoded value for smoking status.  1=current every day 

smoker, 2=current some day smoker, 3=former smoker, 4=never 

smoker, 5=smoker, current status unknown. 

• ALCSTAT – Recoded value for alcohol use.  1=Lifetime abstainer, 

2=former infrequent, 3=former regular, 4=former, unknown frequency, 

5=current infrequent, 6=current light, 7= current, moderate, 8=current 
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heavier, 9=current, frequency level unknown, 10=drinking status 

unknown. 

• AHEIGHT – How tall are you without your shoes?  59 – 76 inches in 1-

inch increments. 

• AWEIGHTP – How much do you weigh without your shoes?  (pounds)  

Starts at 100 pounds and goes up in 1-pound increments. 

• BMI – Calculated Body Mass Index from AHEIGHTN and WT_LB.  

Starts at 15.71 and goes up in 0.02-unit increments 

• SLEEP – On average, how many hours of sleep do you get in a 24-

hour period?  Continuous variable 1 – 24 hours, in 1-hour increments. 

• WKDAYR – During the past 12 months, about how many days did you 

miss work at a job because of illness or injury?  Continuous variable, 1 

– 365 days. 

• BEDDAYR – During the past 12 months, about how many days did 

illness or injury keep you in bed for more than half the day?  

Continuous variable, 1 – 365 days. 

• MODMIN – recoded variable:  about how long do you do light or 

moderate leisure-time physical activities?  Continuous variable, 10 – 

720 minutes 

• VIGMIN – recoded variable:  about how long do you do vigorous 

leisure-time physical activities?  Continuous variable, 10 – 720 minutes 

• STRFREQW – How often do you do leisure-time physical activities 

specifically designed to STRENGTHEN your muscles, such as lifting 
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weights or doing calisthenics (Include all such activities even if you 

have mentioned them before.) (times per week). Continuous variable, 

0=less than once per week, 1-28=number of times per week, 

95=never, 96=unable to do this activity. 
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APPENDIX C 

SUPPLEMENTARY TABLE 
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Supplemental Table – Multiple Regression Coefficients 

 

Model 1:  Total Functional 
Limitations Model 2:  Mobility Limitations 

Predictor Coeff SE p-value Coeff SE p-value 

Intercept 1.495 0.243 <0.0001 1.565 0.228 <0.0001 

Total FL -0.077 0.053 0.143     

Mobility Limit.      -0.950 0.325 0.004 

Total Chronic Cond. -0.048 0.042 0.252 -0.074 0.040 0.069 

Body Mass Index -0.019 0.006 0.001 -0.020 0.006 0.000 

Exercise 0.032 0.100 0.752 0.033 0.094 0.728 

Smoking Status  0.429 0.072 <.0001 0.396 0.069 <.0001 

Age -0.014 0.002 <.0001 -0.014 0.002 <.0001 

Race 0.212 0.072 0.003 0.191 0.073 0.009 

Ethnicity -0.267 0.079 0.001 -0.346 0.077 <.0001 

Sex -0.310 0.063 <.0001 -0.363 0.059 <.0001 

Education 0.502 0.062 <.0001 0.535 0.058 <.0001 

Region - West 0.309 0.116 0.008 0.351 0.108 0.001 

Region - South -0.164 0.092 0.076 -0.145 0.080 0.072 

Region - Midwest -0.046 0.110 0.677 0.021 0.099 0.836 

Insurance Coverage 0.132 0.084 0.117 0.143 0.085 0.093 

          

Interactions Total number of FL Mobility Limits 

* Total Chronic Cond 0.003 0.007 0.678 0.076 0.053 0.157 

* Body Mass Index 0.001 0.001 0.186 0.015 0.007 0.030 

* Exercise 0.016 0.031 0.601 0.111 0.211 0.597 

* Smoking Status -0.037 0.015 0.013 -0.256 0.091 0.005 

* Age 0.001 0.000 0.180 0.007 0.003 0.031 

* Race 0.006 0.012 0.612 0.066 0.089 0.458 

* Ethnicity 0.022 0.015 0.136 0.328 0.125 0.009 

* Sex 0.023 0.013 0.094 0.309 0.085 0.000 

* Education -0.018 0.013 0.174 -0.228 0.081 0.005 

* Region - West -0.001 0.020 0.977 -0.117 0.160 0.465 

* Region - South 0.011 0.013 0.385 0.053 0.108 0.622 

* Region - Midwest 0.022 0.021 0.306 -0.001 0.142 0.992 

* Insurance Coverage -0.004 0.016 0.799 -0.060 0.112 0.597 
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Supplemental Table (continued) – Multiple Regression Coefficients 

 

Model 3:  Limitations Getting 
Out 

Model 4: Emotional 
Limitations 

Predictor Coeff SE p-value Coeff SE p-value 

Intercept 1.367 0.190 <0.0001 1.154 0.166 <0.0001 

Limit. Getting out -0.371 0.341 0.277     

Mental Health Limit     0.918 0.483 0.058 

Total Chronic Cond. -0.039 0.031 0.216 -0.036 0.030 0.221 

Body Mass Index -0.018 0.004 <.0001 -0.013 0.003 <.0001 

Exercise 0.103 0.087 0.238 0.104 0.083 0.208 

Smoking Status  0.370 0.054 <.0001 0.334 0.050 <.0001 

Age -0.013 0.002 <.0001 -0.012 0.002 <.0001 

Race 0.235 0.054 <.0001 0.252 0.045 <.0001 

Ethnicity -0.205 0.068 0.003 -0.219 0.058 0.000 

Sex -0.277 0.048 <.0001 -0.230 0.043 <.0001 

Education 0.444 0.046 <.0001 0.429 0.044 <.0001 

Region - West 0.312 0.082 0.000 0.330 0.083 <.0001 

Region - South -0.148 0.065 0.023 -0.131 0.065 0.044 

Region - Midwest 0.005 0.078 0.952 0.008 0.073 0.917 

Insurance Coverage 0.136 0.070 0.054 0.154 0.063 0.016 

         

Interactions Limits Getting Out Mental Health Limits 

* Total Chronic Cond -0.020 0.054 0.709 -0.036 0.064 0.572 

* Body Mass Index 0.009 0.007 0.179 -0.011 0.008 0.151 

* Exercise -0.154 0.192 0.424 -0.395 0.292 0.178 

* Smoking Status -0.211 0.104 0.043 -0.245 0.134 0.069 

* Age 0.003 0.003 0.272 -0.006 0.005 0.286 

* Race 0.027 0.087 0.757 -0.118 0.147 0.424 

* Ethnicity 0.043 0.122 0.723 0.210 0.147 0.154 

* Sex 0.196 0.110 0.077 -0.071 0.130 0.588 

* Education 0.039 0.098 0.692 0.312 0.166 0.061 

* Region - West -0.035 0.202 0.861 -0.176 0.185 0.344 

* Region - South 0.066 0.148 0.655 0.007 0.143 0.961 

* Region - Midwest 0.068 0.184 0.712 0.240 0.228 0.294 

* Insurance Coverage -0.029 0.131 0.825 -0.128 0.183 0.485 
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