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BACK AND NECK PROBLEMS ARE

among the symptoms most
commonly encountered in clini-
cal practice. In a 2002 survey of

US adults, 26% reported low back pain
and 14% reported neck pain in the pre-
vious 3 months.1 Low back pain alone
accounted for approximately 2% of all
physician office visits; only routine ex-
aminations, hypertension, and diabetes
resulted in more office visits. Rates of
imaging, injections, opiate use, and sur-
gery for spine problems have increased
substantially over the past decade.2-5 Such
increases would likely result in in-
creased health care expenditures, but it
is uncertain how much expenditures
have increased or how national expen-
ditures for spine care compare with those
for other problems.

It is also unclear if these increases in
rates of imaging and therapy are asso-
ciated with improvements in health sta-
tus among individuals with back or
neck pain. If clinical services are hav-
ing a major impact on the health of in-
dividuals with spine-related problems
and the use of such services is increas-
ing, improvements over time in health
status among individuals who report
such problems might be anticipated.
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Context Back and neck problems are among the symptoms most commonly encoun-
tered in clinical practice. However, few studies have examined national trends in expen-
ditures for back and neck problems or related these trends to health status measures.

Objectives To estimate inpatient, outpatient, emergency department, and phar-
macy expenditures related to back and neck problems in the United States from 1997
through 2005 and to examine associated trends in health status.

Design and Setting Age- and sex-adjusted analysis of the nationally representative
Medical Expenditure Panel Survey (MEPS) from 1997 to 2005 using complex survey re-
gression methods. The MEPS is a household survey of medical expenditures weighted
to represent national estimates. Respondents were US adults (� 17 years) who self-
reported back and neck problems (referred to as “spine problems” based on MEPS de-
scriptions and International Classification of Diseases, Ninth Revision, Clinical Modi-
fication definitions).

Main Outcome Measures Spine-related expenditures for health services (inflation-
adjusted); annual surveys of self-reported health status.

Results National estimates were based on annual samples of survey respondents with
and without self-reported spine problems from 1997 through 2005. A total of 23 045
respondents were sampled in 1997, including 3139 who reported spine problems. In 2005,
the sample included 22 258 respondents, including 3187 who reported spine problems.
In 1997, the mean age- and sex-adjusted medical costs for respondents with spine prob-
lems was $4695 (95% confidence interval [CI], $4181-$5209), compared with $2731
(95% CI, $2557-$2904) among those without spine problems (inflation-adjusted to 2005
dollars). In 2005, the mean age- and sex- adjusted medical expenditure among respon-
dents with spine problems was $6096 (95% CI, $5670-$6522), compared with $3516
(95% CI, $3266-$3765) among those without spine problems. Total estimated expen-
ditures among respondents with spine problems increased 65% (adjusted for inflation)
from 1997 to 2005, more rapidly than overall health expenditures. The estimated pro-
portion of persons with back or neck problems who self-reported physical functioning
limitations increased from 20.7% (95% CI, 19.9%-21.4%) to 24.7% (95% CI, 23.7%-
25.6%) from 1997 to 2005. Age- and sex-adjusted self-reported measures of mental health,
physical functioning, work or school limitations, and social limitations among adults with
spine problems were worse in 2005 than in 1997.

Conclusions In this survey population, self-reported back and neck problems ac-
counted for a large proportion of health care expenditures. These spine-related ex-
penditures have increased substantially from 1997 to 2005, without evidence of cor-
responding improvement in self-assessed health status.
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Several scenarios related to expen-
diture and health status are plausible.
In the most desirable situation, newer
technology and treatment strategies pre-
vent or reduce health problems suffi-
ciently to offset their expenses. This
may lead to flat or decreasing care ex-
penditures, with equal or improving
health status. If overall medical ex-
penses increase but health status con-
currently improves, it might be benefi-
cial to examine the value for money or
the gain in quality-adjusted life-years
per dollar spent. In this situation, re-
ductions in nonmedical or indirect ex-
penditures, such as work disability,
might even offset increasing direct
medical expenditures. An increase in
expenditures without improvement in
health status, however, would raise
questions of medical waste.

We sought to examine recent changes
in expenditures related to back and neck
problems (referred to herein as “spine
problems,” based on Medical Expendi-
ture Panel Survey [MEPS] descriptions
and International Classification of Dis-
eases, Ninth Revision, Clinical Modifica-
tion (ICD-9-CM) definitions) to evalu-
ate whether these changes were
associated with a concurrent change in
health status. The MEPS, sponsored by
the Agency for Healthcare Research and
Quality and the National Center for
Health Statistics, is a comprehensive
source of data for estimates of US health
service use and expenditures.6,7

We used these data to examine trends
in health care expenditures and health
states among individuals with back and
neck problems from 1997 to 2005. Our
specific research questions were (1)
What are the overall age- and sex-
adjusted health care expenditures for
back and neck problems, and are they in-
creasing? (2) What fraction of all medi-
cal care expenditures may be ac-
counted for by back and neck problems?
(3) Which components of medical ex-
penditures (inpatient, outpatient, emer-
gency department, or prescription medi-
cations) contribute most to any changes
observed? (4) At the population level, is
the health status of adults with back and
neck problems improving?

METHODS
Sample
We analyzed data from all respondents
to the MEPS Household Component sur-
veys from 1997 through 2005 who were
older than 17 years. The Household
Component surveys families and indi-
viduals regarding demographic charac-
teristics, medical conditions, and health
services use and costs.7,8 The MEPS
sample is drawn from respondents in the
previous year’s National Health Inter-
view Survey, a nationally representa-
tive sample (with oversampling for His-
panics and blacks) of the US civilian
noninstitutionalizedpopulation.Thesur-
vey uses an overlapping panel design in-
volving 5 rounds of interviews over a 21⁄2-
year period. A new panel is selected
annually. Telephone interviews and rec-
ord abstractions from physicians, hos-
pitals, and home health caregivers and
from pharmacies provide additional uti-
lization and expenditure data. Race was
determined through respondent self-
report using MEPS-defined categories; an
“other” category was available for cat-
egories not on the predefined list. Re-
spondents could select more than 1 cat-
egory, in which case they were coded as
“multiple.” For analysis, categories were
aggregated into “white,” “black,” and
“other/multiple.” An exemption of in-
stitutional review was obtained from the
University of Washington Human Sub-
jects Division because this study in-
volves precollected and deidentified data.

Spine Condition Diagnosis Data

TheHouseholdComponent surveyasks
participantstoreportallhealthproblems,
including“physicalconditions,accidents,
or injuries thataffectanypartof thebody
aswellasmentaloremotionalhealthcon-
ditions, such as feeling sad, blue, or anx-
ious about something.”9 These self-
reported conditions are then mapped to
ICD-9-CM diagnosis codes by MEPS re-
searchers.Wedefinedpatientswithspine
problemsas thosewith ICD-9-CM codes
commonly used for back or neck prob-
lems, disk disorders, and back injuries
(TABLE 1).10,11 We could not distinguish
amongcervical,thoracic,andlumbarspine
problems,becauseICD-9-CMcodesinthe

MEPS public use files are limited to ma-
jor categories (3-digit codes) to prevent
patient identification. For the same rea-
son, somepotentially spine-relateddiag-
noseswerenot includedinourdefinition
becausetheycannotbedistinguishedfrom
nonspine-relateddiagnoses.Forexample,
“pathologic fracture of vertebrae” (ICD-
9-CM 733.13) cannot be distinguished
fromsomeother fractureson thebasisof
3-digit ICD-9-CMcodes.Otherdiagnoses
(eg, “mechanical complication of inter-
nalorthopedicdevice,implant,andgraft”;
“stiffness”;and“arthralgia”)werenot in-
cluded because they are not specifically
definedasinvolvingthespine.Wedidnot
includeICD-9-CMprocedurecodes,asop-
posed to diagnosis codes, because the
public-useMEPSfiles limit themto2dig-
its, which are insufficient to distinguish
spine from nonspine procedures.

Health Care Expenditures

Expenditure data are derived from the
Household,MedicalProvider, andPhar-
macyComponentsurveys.Expenditures
refer toamountspaid forhealthcare ser-
vices, whether out-of-pocket, from pri-
vateinsurancecompanies, fromMedicare
andMedicaid,orfromothersources.Pay-
ments forover-the-counterdrugsarenot
included.Animputationisperformedby
the Agency for Healthcare Research and
Quality using available charge and pay-
mentdata ineither theHouseholdCom-
ponentor theMedicalProviderCompo-
nenttoreplacemissingexpendituredata.

The total expenditures are calcu-
lated as the mean expenditure for the
sample multiplied by the population size.
Despite the skewed distribution of ex-
penditure data (due to outliers with very
high expenditures), we focused primar-
ily on mean total expenditures, which
are useful for estimating the total cost
of care.12,13 For respondents with spine
problems, we calculated mean expen-
ditures for particular services (inpa-
tient, outpatient, emergency depart-
ment, and prescription medications). We
combined hospital outpatient and office-
based visit expenditures into a single
outpatient service category. We did not
separately examine the dental, home
health, or “other” medical service visit
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categories, because combined these ac-
counted for only 10% of expenditures
among persons with spine problems in
2005. However, we did include these cat-
egories in the total expenditure sum-
mary variable.

To compare expenditures from 1997
through2005forindividualswithvswith-
out spineproblems,wereport thediffer-
ence inmeanage-andsex-adjustedover-
all expenditures (the sumofall expendi-
turecategories).Thismethod,referredto
as the “incremental” method, has been
usedinpreviousanalysesofspine-related
expenditures.11 It captures spine-related
expensesthatwouldotherwisebemissed
due to nonspecific coding (eg, device-
relatedcomplicationsafterspinalsurgery)
aswellasexpendituresresulting fromre-
lated comorbid conditions (eg, psycho-
logicaldistressdue tobackpain).14 Con-
ditionsunrelatedtothespineshouldtheo-
retically be equally prevalent in the
population with nonspine disorders, so
nonspine-relatedexpendituresshouldbe
comparable in the 2 populations.

Inaddition to the incrementalmethod,
we estimated the costs of services spe-
cifically for spine problems by summing
the expenditures for visits or prescrip-
tions that were identified as spine-
related within each service category. This
“direct method” is likely to underesti-
mate expenditures because of limita-
tions in the ICD-9-CM codes. For ex-
ample, expenditures for a relevant
hospitalization coded as “mechanical
complication of device” would not be in-
cluded, because the ICD-9-CM code does
not identify a back or neck problem as
the cause. Also, some persons have co-
morbid conditions related to their back
or neck problems that are not recorded
with spine-related ICD-9-CM codes (eg,
mental health conditions). Thus, the di-
rect method may provide a low-end es-
timate of spine-related costs, while the
incremental method provides a high-
end estimate. The direct method also was
used to examine expenditure trends for
5 specific drug categories: nonnarcotic
analgesics, nonsteroidal anti-inflamma-

tory medications, narcotic analgesics,
muscle relaxants, and cyclooxygenase 2
inhibitors. Individual drugs are as-
signed to these categories by the Mul-
tum Lexicon definitions available in the
MEPS pharmacy events files.

We separately examined overall ex-
penditures with a 2-part model com-
monly used for expenditure data. The
first part of this model represents the
probability of incurring any expendi-
ture and is determined using a logistic
regression analysis adjusting for age, sex,
and presence of a spine problem.Thesec-
ond part of the model uses a general-
ized linear regression analysis with a �
distribution and a log-link function to
predict the amount of expenditures con-
ditional on having any expenditure. The
estimated expenditure for each indi-
vidual is then obtained by multiplying
predictions from each part of the model.

Health Status

We linked the expenditure files to self-
reported health-status measures, demo-
graphiccharacteristics,andemployment
status.Wecalculatedthepercentageofre-
spondents who reported any limitations
inactivitiesofdailyliving,definedasneed
for personal assistance with bathing,
dressing,eating, transferring,walking,or
usingatoilet)15,16;physicalfunctioning(eg,
walking,climbingstairs, lifting,bending,
standing); social functioning; andwork,
school,orhomeactivities.Wealsoexam-
ined 12-Item Short Form Health Survey
PhysicalComponentSummaryandMen-
tal Component Summary scores from
2000to2005.17 Weconverted2000-2002
version 1 scores to the version 2 equiva-
lents,becauseversion2wasadministered
after 2002.18 Respondents could be sur-
veyedmorethanonceayearforsomemea-
sures; we used data from the last survey
in each year.

Demographic Data

We analyzed data related to sex, race,
education, type of insurance coverage
(“any private insurance,” “public only
coverage,” or “uninsured”), poverty cat-
egory, and US Census geographic re-
gion. We recoded the 6 self-reported
categories for race collected by MEPS

Table 1. Percentage of MEPS Respondents With Spine Problems Who Were Assigned to
Each ICD-9-CM Diagnosis, 1997 and 2005a

ICD-9-CM Code Description

%

1997 2005

720 Ankylosing spondylitis and other inflammatory spondylopathies 0.5 0.4

721 Spondylosis and allied disorders 2.9 5.2

722 Intervertebral disk disorders 11.6 15.9

723 Other disorders of cervical region 7.7 8.5

724 Other and unspecified disorders of back 53.9 52.9

724.0 Spinal stenosis, other than cervical

724.1 Pain in thoracic spine

724.2 Lumbago

724.3 Sciatica, excluding lesion

724.4 Thoracic or lumbosacral neuritis or radiculitis

724.5 Backache, unspecified

724.6 Disorders of sacrum

724.7 Disorders of coccyx

724.8 Other symptoms referable to back

724.9 Other unspecified back disorders

737 Curvature of spine 2.8 3.0

805 Fracture of vertebral column without mention of spinal cord injury 2.0 3.1

806 Fracture of vertebral column with spinal cord injury 0.1 1.8

839 Other, multiple, and ill-defined dislocations of spine 2.3 2.3

846 Sprains and strains of sacroiliac region 1.6 1.4

847 Sprains and strains of other and unspecified parts of back 14.7 9.3
Abbreviations: ICD-9-CM, International Classification of Diseases, Ninth Revision, Clinical Modification; MEPS, Medical Ex-

penditure Panel Survey.
aTotal percentage is greater than 100 because categories are not mutually exclusive (ie, an individual may have multiple

diagnoses). All percentages are estimated from weighted sample using complex survey design methods.6,7

EXPENDITURES AND HEALTH STATUS AMONG ADULTS WITH BACK AND NECK PROBLEMS

658 JAMA, February 13, 2008—Vol 299, No. 6 (Reprinted) ©2008 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by Ana Paola Rodriguez Arciniega on 10/24/2021



into 3 groups (“white,” “black,” and
“other/multiple”). Poverty status was
based on family income relative to the
federal poverty index and categorized
as “negative or poor income” (�100%
of the poverty line), “near poor” (100%
to �125%), “low income” (125% to
�200%), “middle income” (200% to
�400%), and “high income” (�400%).

Analysis

Toadjust for inflation,expendituresfrom
1997through2004wereinflatedtomatch
the2005equivalentsusingtheConsumer
PriceIndexforMedicalServicesprovided
by the US Bureau of Labor Statistics.19

Expenditureestimateswereage-andsex-
adjusted and weighted to represent na-
tional estimates. We used variables
included with MEPS to account for the
complexsamplingmethod,oversampling,
and nonresponse. Response rates for
MEPSduringthestudyyearsrangedfrom
63.1% to 70.7%. Expenditure estimates
with95%confidenceintervals(CIs)were
calculated using Stata release 9.0 survey
regression procedures.20,21

To examine whether expenditures
were increasing more rapidly among
adults with spine problems than among
those without, we performed linear re-
gression analysis of expenditure as a
function of time (year), presence of
spine condition, and an interaction term
for these 2 variables. To examine trends
over time in health status among adults
with spine problems, we conducted lo-
gistic regression analyses of each health
status outcome as a function of time
(year), adjusting for age and sex. All
analyses were performed using Stata re-
lease 9.0 (StataCorp, College Station,
Texas); � level was set at .05.

RESULTS
Prevalence of Spine Problems

In2005, therewere22 258adult respon-
dents in MEPS, representing, when
weighted,anationalestimateofapproxi-
mately 219 million adults. This is simi-
lar to the estimated US adult population
of 223 million in 2005 (US Census pro-
jection22). Among these sampled adults,
3187 reported spine problems in 2005.
Themostcommon ICD-9-CMdiagnoses

were other and unspecified disorders of
the back (52.9%), followed by interver-
tebraldiskdisorders(15.9%)andsprains
or strains of the back (9.3%) (Table 1).

We compared characteristics of
MEPS respondents with spine prob-
lems in 2005 vs 1997 to identify fac-
tors that might be associated with
changes in expenditures over this pe-
riod. Compared with 1997, adults with
spine problems in 2005 were on aver-
age 2.5 years older, slightly less likely
to be white, more likely to receive pub-
lic health insurance, and more likely to
be unemployed (TABLE 2).

Table 2 also compares respondents
with and without spine problems in 2005
to identify factors that might explain dif-
ferences in expenditures between the 2
groups. The group with spine problems
had a higher proportion who were
women, white, covered by public insur-
ance, and unemployed at any time dur-
ing the year. Those with spine prob-
lems were also older on average and less
likely to have never married.

Expenditures Related
to Spine Problems

Age-andsex-adjustedexpenditureswere
higher in each year for those with spine
problems than for those without
(FIGURE 1). Adults with spine problems
showed a steeper increase in expendi-
tures from 2002 to 2004 than did those
without, although the difference in the
increase between groups over all study
years was not statistically significant
(P=.07). In1997, themeanage-andsex-
adjusted medical costs for respondents
withspineproblemswas$4695(95%CI,
$4181 to $5209), compared with $2731
(95% CI, $2557 to $2904) among those
without spine problems (inflation ad-
justedto2005dollars).In2005,themean
age- and sex-adjusted medical expendi-
tureamongrespondentswithspineprob-
lems was $6096 (95% CI, $5670 to
$6522), comparedwith$3516(95%CI,
$3266 to $3765) among those without
spine problems. Therefore, in 2005, the
incremental increase inexpendituresat-
tributed to spine problems was $2580
(95% CI, $2404 to $2757) per person
withspineproblems.From1997to2005,

thesetrendsresultedinanestimated65%
inflation-adjusted increase in the total
nationalexpenditureofadultswithspine
problems (TABLE 3). These trends were
nearlyidenticaltotheestimatesproduced
using the 2-part modeling method.

Most of the difference we observed in
inflation-adjusted expenditures be-
tween those with and without spine
problems in 2005 was accounted for by
outpatient services (36%) and inpatient
services (28%). Smaller proportions were
accounted for by prescription medica-
tions (23%); emergency department vis-
its (3%); and home health, dental, and
other expenses (10%). Absolute expen-
ditures increased substantially in all cat-
egories (Table 3).

From 1997 to 2005, the mean an-
nual chiropractor expenses among re-
spondents with spine problems in-
creased from $94 (95% CI, $68 to $120)
to $157 (95% CI, $127 to $187) and
among those without spine problems
from $6 (95% CI, $4 to $10) to $11
(95% CI, $7 to $14). These means in-
clude many respondents who used no
chiropractic services; they do not rep-
resent mean costs by users of the ser-
vices. Based on the prevalence of spine
problems, these trends represent an es-
timated 111% increase in total na-
tional spine-related expenditures for
chiropractor visits. Similarly, national
expenditures for spine-related physi-
cal therapy increased by an estimated
78%. From 1997 to 2005, the mean an-
nual physical therapy expenditures
among respondents with spine prob-
lems increased from $115 (95% CI, $71
to $160) to $129 (95% CI, $105 to
$154). Among respondents without
spine problems, physical therapy ex-
penditures decreased from $45 (95%
CI, $29 to $61) in 1997 to $33 (95%
CI, $25 to $40) in 2005.

From 1997 to 2005, the mean an-
nual expenditure among patients with
spine problems receiving workers’ com-
pensation decreased from $157 (95%
CI, $104 to $210) to $119 (95% CI, $70
to $169) and among those without
spine problems from $51 (95% CI, $30
to $73) to $25 (95% CI, $15 to $36).
Again, these means include many per-
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sons who were not receiving compen-
sation benefits and do not represent the
mean among beneficiaries alone. This
decrease in mean incremental costs per
person attributed to spine problems was
offset by an increase in the number with
spine conditions, resulting in an esti-
mated 12% net increase in workers’
compensation expenditures for spine
problems from 1997 to 2005.

We also calculated expenditures
explicitly linked to spine problems using
thedirectmethod(Table3).Asexpected,

this method resulted in substantially
lowerestimates.By thismethod, the total
inflation-adjusted expenditure for spine
problems increased 60% from 1997 to
2005. Expenditures for prescription
medications directly attributed to spine
problems increased 188%, again more
than any other service category. Inpa-
tient expenditures increased 87% by the
direct method, outpatient expenditures
increased 43%, and ED expenditures
decreased 27%. An increase in expendi-
tures for narcotic analgesics was particu-

larly evident after 2003, when the use
of cyclooxygenase 2 inhibitors de-
clined (FIGURE 2.) The mean, inflation-
adjusted, spine-related expenditure for
pharmacy events increased from $25
(95% CI, $19 to $31) in 1997 to $58
(95% CI, $46 to $69) in 2005. When
combined with the increase in the num-
ber of pharmacy events among patients
with spine problems, these differences
account for an estimated 423% increase
in the expenditure for spine-related nar-
cotic analgesics from 1997 to 2004.

Table 2. Characteristics of Adults With and Without Spine Problems, MEPS 1997 and 2005a

Characteristic

Mean or % (95% CI)
P Value for Difference Between

Respondentsb1997 2005

Spine
Problems

No Spine
Problems

Spine
Problems

No Spine
Problems

With and Without
Spine Problems,

2005

With Spine
Problems, 1997

vs 2005

No. sampled
(respondents)

3139 19 906 3187 19 071

Estimated No. of adults in US
population, millions

26.5 167 33.3 186

Age, mean 46.7 (46.0-47.5) 44.4 (43.9-44.8) 49.2 (48.5-50.0) 45.1 (44.7-45.5) �.001 �.001

Women, % 53.4 (51.4-55.5) 52.6 (52.0-53,2) 54.5 (52.5-56.4) 51.4 (50.7-52.1) .003 .49

Race, %c

White 87.6 (85.9-89.1) 83.4 (82.2-84.6) 85.0 (83.5-86.4) 81.0 (79.5-82.3)

Black 8.5 (7.3-9.8) 12.0 (11.0-13.0) 9.1 (8.0-10.2) 12.1 (10.9-13.3) �.001 .03

Other/multiple 4.0 (3.1-5.1) 4.6 (4.0-5.4) 5.9 (5.0-7.0) 7.0 (6.2-8.0)

Insurance, %
Any private 75.4 (73.2-77.4) 74.0 (72.9-75.2) 73.1 (71.0-75.1) 71.7 (70.5-72.8)

Public only 13.5 (12.0-15.1) 12.3 (11.5-13.1) 16.7 (15.2-18.2) 13.4 (12.6-14.2) �.001 .02

Uninsured 11.2 (9.8-12.7) 13.7 (12.9-14.5) 10.2 (9.0-11.6) 15.0 (14.1-15.9)

Marital status, %
Married 60.8 (58.3-63.2) 57.3 (56.2-58.5) 56.8 (54.4-59.2) 55.5 (54.4-56.6)

�.001 .08
Widowed 7.0 (6.0-8.2) 7.2 (6.7-7.7) 8.0 (6.9-9.2) 6.5 (6.0-6.9)

Divorced 15.8 (14.2-17.4) 12.7 (12.0-13.4) 17.1 (15.3-19.0) 12.3 (11.7-13.0)

Never married 16.4 (14.7-18.3) 22.7 (21.9-23.6) 18.2 (16.7-19.8) 25.7 (24.8-26.7)

Income category, %c

Negative or poor 11.9 (10.5-13.4) 11.2 (10.4-12.0) 11.8 (10.5-13.2) 10.5 (9.8-11.3)

Near poor 4.0 (3.3-4.9) 4.4 (3.9-4.8) 4.3 (3.5-5.3) 4.0 (3.6-4.4)

Low 12.3 (10.8-14.0) 13.5 (12.7-14.4) 12.7 (11.3-14.2) 13.2 (12.5-14.1) .17 .77

Middle 33.8 (31.6-36.1) 32.3 (31.1-33.5) 31.9 (29.6-34.2) 30.9 (29.8-32.0)

High 38.0 (35.7-40.4) 38.6 (37.1-40.2) 39.4 (36.9-41.8) 41.4 (39.9-42.9)

Ever unemployed during year 35.8 (33.5-38.1) 33.4 (32.4-34.5) 40.1 (38.2-42.0) 35.3 (34.3-36.3) �.001 .006

Education, %
High school or less 49.8 (47.1-52.4) 51.6 (50.1-53.0) 49.4 (47.1-51.7) 50.6 (49.2-52.0)

.41 �.001
College or more 50.2 (47.6-52.9) 48.4 (47.0-49.9) 49.8 (47.5-52.1) 48.5 (47.1-49.9)

Region, %
Northeast 16.4 (14.4-18.6) 20.0 (18.6-21.5) 18.8 (16.7-21.1) 18.8 (17.3-20.3)

.28 .08
Midwest 27.3 (24.7-30.1) 22.9 (21.3-24.6) 23.9 (21.6-26.4) 22.0 (20.1-24.0)

South 30.4 (27.5-33.4) 35.9 (34.0-37.9) 34.4 (31.6-7.2) 36.5 (34.1-38.9)

West 25.9 (23.6-28.4) 21.2 (20.0-22.4) 22.9 (20.6-25.4) 22.8 (20.7-24.9)
Abbreviations: CI, confidence interval; MEPS, Medical Expenditure Panel Survey.
aAll percentages are estimated from weighted sample using complex survey design methods.6,7

b�2 statistic used to test difference in proportions; t test used in mean comparisons.
cSee “Methods” for definitions.
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The mean number of nonspine con-
ditions reported by respondents (co-
morbidity) could account for some of
the differences observed in expendi-
tures. Further analyses revealed that re-
spondents with spine problems re-
ported more comorbid conditions
across all years (P� .001) and that co-
morbidity increased significantly more
over the study years among respon-
dents with spine problems than among
those without spine problems (P=.003).
Including comorbidity as a covariate in
our expenditure models weakened the
diverging trend in expenditures be-
tween respondents with spine prob-
lems compared with those without
spine problems. However, while co-
morbidity modifies the estimated ex-
penditures over time, it reflects the re-
ality of population expenditures and,
unlike age or sex, may be influenced by
changes in practice style or patient self-
perception. Therefore, we did not con-
trol for the number of reported condi-
tions in our primary analysis.

Health Status

In 2005, compared with respondents
without spine problems, those with
spine problems were more likely to
report physical functioning limitations
(odds ratio [OR], 2.92; 95% CI, 2.59
to 3.30; P � .001); work or school

limitations (OR, 2.68; 95% CI, 2.38 to
3.01; P� .001); and social limitations
(OR, 2.53; 95% CI, 2.18 to 2.93;
P� .001). Those with spine problems
also had 5.4 points lower (worse)
Physical Component Summary scores
(95% CI, −5.9 to −4.9; P� .001) and
2.2 points lower (worse) Mental Com-
ponent Summary scores (95% CI, −2.7
to −1.7; P� .001).

Among respondents reporting spine
problems from 2000 to 2005, the
age- and sex-adjusted mean Physical
Component Summary and Mental
Component Summary scores did not
change appreciably. From 1997 through
2005, however, age- and sex-adjusted
limitations increased significantly in
physical functioning (OR, 1.05; 95% CI,
1.03 to 1.07; P� .001), work or school
activities (OR, 1.03; 95% CI, 1.01 to
1.05; P=.002), and social activities (OR,
1.03; 95% CI, 1.01 to 1.06; P=.003)
(TABLE 4). Limitations in activities of
daily living did not differ significantly
between respondents with and with-
out spine problems or change signifi-
cantly over time.

COMMENT
Despite rapidly increasing medical ex-
penditures from 1997 to 2005, there
was no improvement over this period
in self-assessed health status, func-

tional disability, work limitations, or so-
cial functioning among respondents
with spine problems. Age-, sex-, and in-
flation-adjusted health care expendi-
tures related to spine problems in-
creased 65% between 1997 and 2005.
This occurred despite only a modest in-
crease in the estimated numbers of US
adults with spine problems, ranging
from a low of 24.8 million (12% of the
US adult population) in 2000 to a high

Figure 1. Estimated Annual Per Capita Age-
and Sex-Adjusted Health Expenditures
Among US Adults With and Without Spine
Problems, MEPS 1997-2005
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Adults presented with self-reported back and neck
problems, referred to as “spine problems” based on
Medical Expenditure Panel Survey (MEPS) descrip-
tions and International Classification of Diseases,
Ninth Revision, Clinical Modification definitions.
Expenditures for all years were converted to 2005
equivalents using the Consumer Price Index medical
component. Error bars indicate 95% confidence
intervals.

Table 3. Estimated Health Care Expenditures for Spine Problems Among US Adults Estimated Using Incremental and Direct Methods, MEPS
1997-2005a

Year Total (95% CI)

Incremental Method, Expenditure (%)b

Direct Method,
Total (95% CI)cInpatient Outpatient ED Pharmacy

1997 52.1 (43.1-61.1) 19.0 (37) 17.8 (34) 1.8 (3) 7.3 (14) 20.4 (17.0-23.8)

1998 45.9 (38.2-53.5) 13.9 (30) 17.8 (39) 1.3 (3) 7.2 (16) 18.1 (14.8-21.5)

1999 59.0 (44.9-73.1) 21.5 (37) 17.6 (30) 1.3 (2) 9.3 (16) 23.4 (10.5-36.4)

2000 58.7 (47.8-69.7) 19.6 (33) 21.7 (37) 1.6 (3) 9.8 (17) 21.5 (16.3-26.7)

2001 55.1 (48.5-61.8) 15.6 (28) 21.2 (38) 1.7 (3) 11.0 (20) 23.7 (17.5-29.9)

2002 60.5 (54.5-66.5) 16.5 (27) 22.6 (37) 2.1 (3) 12.7 (21) 23.4 (19.4-27.3)

2003 79.6 (55.7-103.5) 26.4 (33) 26.0 (33) 2.6 (3) 17.3 (22) 26.7 (21.1-32.2)

2004 102.0 (83.1-120.1) 32.7 (32) 35.7 (35) 3.8 (4) 20.4 (20) 33.0 (28.1-38.0)

2005 85.9 (80.1-91.8) 23.7 (28) 30.8 (36) 2.6 (3) 19.8 (23) 32.7 (27.3-38.0)

Increase from 1997
to 2005, %

65 25 74 46 171 60

Abbreviations: CI, confidence interval; ED, emergency department; MEPS, Medical Expenditure Panel Survey.
aAll estimates based on weighted sample using complex survey design methods.6,7 All amounts are expressed in billions of US dollars and are inflation-adjusted to 2005.
bPercentages within parentheses within each major service category represents proportion of total expenditures for that year. Percentages among service categories (inpatient,

outpatient, pharmacy, ED) do not sum to 100% because “other” and “dental” categories are not included. The incremental method uses the difference in the mean age- and
sex-adjusted expenditure of adults with spine problems compared with those without.

cThe direct method uses only expenditures directly linked to a relevant International Classification of Diseases, Ninth Revision, Clinical Modification code.

EXPENDITURES AND HEALTH STATUS AMONG ADULTS WITH BACK AND NECK PROBLEMS

©2008 American Medical Association. All rights reserved. (Reprinted) JAMA, February 13, 2008—Vol 299, No. 6 661

Downloaded From: https://jamanetwork.com/ by Ana Paola Rodriguez Arciniega on 10/24/2021



of 33.3 million (15%) in 2005. Al-
though expenditures for outpatient vis-
its accounted for the largest propor-
tion of total cost, the greatest relative
increase among expenditure catego-
ries was observed for medications.
Across all years, the average expendi-
ture for respondents reporting spine
problems was 73% greater than that of
those without spine problems. Multi-
plying the mean incremental expendi-
tures for spine problems in 2005
($2580; 95% CI, $2404 to $2757) by
the estimated number of persons with
spine problems in 2005 yields a total

of $85.9 billion (95% CI, $80.1 billion
to $91.8 billion) in additional health ex-
penditures among those with spine
problems. This represents 9% of the
total national expenditure estimated
from MEPS.

The economic burden for other
medical conditions has been reported
using various methods. The total di-
rect medical expenditure for spine prob-
lems ranks high relative to that for other
medical conditions. In 2003, for ex-
ample, MEPS data indicated that ar-
thritis, the leading cause of disability in
the United States, cost approximately

$80.3 billion in medical expendi-
tures.23 The National Heart, Lung, and
Blood Institute estimated the cost of
cancer at $89.0 billion in 2007.24 In
2002, the total direct expenditure at-
tributed to diabetes was estimated at
$98.1 billion.25 Only expenditures for
heart disease and stroke, estimated at
$257.6 billion, were substantially higher
than those for spine problems.26 Pre-
vious studies estimated spine-related
medical expenditures at $12.9 billion
in 1984 and $33.6 billion in 1994.27,28

An analysis of 1997 MEPS data esti-
mated the incremental health care ex-
penditure attributed to spine prob-
lems to be $26.3 billion.11

Several factors may account for in-
creasing medical expenditures associ-
ated with spine problems. The percent-
age of total expenditures related to
prescription medication increased dur-
ing the study period more rapidly than
expenditures for other major services.
Nationally estimated pharmacy expen-
ditures related to spine problems in-
creased from $7.3 billion (95% CI, $6.1
to $8.6 billion; 14% of total direct ex-
penditures) to $19.8 billion (95% CI,
$18.5 billion to $21.2 billion; 23% of
total). Wider use of expensive new drugs
during the study years, such as gabapen-
tin, fentanyl, and time-release oxy-

Figure 2. Estimated Pharmacy Expenditures for Prescription Medications in Selected Drug
Categories in US Adults With Spine Problems, MEPS 1997-2004
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Calculated using the “direct” method as described in “Methods.” Expenditures for all years were converted to
2005 equivalents using the Consumer Price Index medical component. COX indicates cyclooxygenase; MEPS,
Medical Expenditure Panel Survey; NSAIDs, nonsteroidal anti-inflammatory drugs.

Table 4. Self-reported Health Status and Disability Measures for Adults With Spine Problems, Age- and Sex- Adjusted, MEPS 1997-2005a

Measure

Mean or % (95% CI)

1997 1998 1999 2000 2001 2002 2003 2004 2005

No. sampled
(respondents)

3139 2152 1981 2011 2742 3452 2994 3188 3187

Estimated No. of adults in
US population, millions

26.5 26.3 25.0 24.8 26.5 29.7 30.6 32.6 33.3

Summary score, meanb

PCS NA NA NA 44.8
(44.5-45.1)

44.9
(44.6-45.2)

44.7
(44.4-45.0)

44.7
(44.4-45.0)

44.6
(44.3-44.9)

44.5
(44.2-44.9)

MCS NA NA NA 49.2
(48.9-49.5)

49.1
(48.8-49.4)

49.1
(48.8-49.4)

49.1
(48.8-49.4)

49.1
(48.8-49.4)

49.2
(48.8-49.4)

Any ADL, % 2.3
(2.0-2.6)

2.4
(2.1-2.7)

2.5
(2.2-2.8)

2.5
(2.2-2.8)

2.5
(2.2-2.7)

2.6
(2.3-2.8)

2.6
(2.3-2.8)

2.6
(2.3-2.9)

2.7
(2.4-3.0)

Any social limitations, % 9.6
(9.0-10.3)

10.0
(9.4-10.6)

10.2
(9.6-10.8)

10.3
(9.7-10.9)

10.4
(9.8-11.0)

10.7
(10.1-11.3)

10.8
(10.2-11.4)

11.0
(10.4-11.7)

11.2
(10.5-11.9)

Any work, school, or
home limitation, %

16.2
(15.4-16.9)

16.7
(15.9-17.4)

17.0
(16.3-17.8)

17.2
(16.4-17.9)

17.2
(16.5-18.0)

17.7
(17.0-18.5)

17.9
(17.1-18.7)

18.2
(17.4-19.1)

18.6
(17.7-19.5)

Any limitation in physical
functioning, %

20.7
(19.9-21.4)

21.5
(20.7-22.3)

22.0
(21.3-22.8)

22.3
(21.5-23.1)

22.5
(21.7-23.3)

23.3
(22.5-24.1)

23.6
(22.8-24.4)

24.2
(23.3-25.0)

24.7
(23.7-25.6)

Abbreviations: ADL, activities of daily living; CI, confidence interval; MCS, Mental Composite Summary; MEPS, Medical Expenditure Panel Survey; NA, not available; PCS, Physical Com-
posite Summary.

aAll estimates based on weighted sample using complex survey design methods.6,7

bPCS and MCS scores range from 0-100, with a higher score indicating better functioning.
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codone, may account for some of this in-
crease.29-33 The greatest absolute dollar
increase from 1997 to 2005 was for out-
patient visits, accounting for $30.8 bil-
lion (36%) of total spine-related expen-
ditures in 2005. Other increases may be
related to medical imaging and diagnos-
tic tests,34 spinal injections,4,35 a lower
threshold for providing treatment, higher
patient expectations for care, and in-
creasing use of spinal fusion surgery and
instrumentation.36-38 We also observed
that increasing reports of comorbid con-
ditions accounts for some of the ob-
served trends in expenditures.

There are several limitations in using
MEPS data. These include the possi-
bility that changes in observed expen-
ditures are attributable to sampling
variation. However, we examined
changes over a long interval, provid-
ing a more complete picture of under-
lying trends. Our study was underpow-
ered to detect some differences. A post
hoc calculation suggests that the sta-
tistical power was adequate (80%) to
detect a $1160 difference in incremen-
tal expenditures for patients with spine
problems relative to those without spine
problems over the 8-year study pe-
riod. We observed an incremental in-
crease of $712 among patients with
spine problems relative to those with-
out spine problems in the weighted
sample. Although there were no
changes in the 3-digit ICD-9-CM codes
for spine-related conditions during the
study years, the observed prevalence of
spine problems may be underesti-
mated because we were limited to
3-digit codes. For example, surgical pa-
tients with device complications with-
out an accompanying ICD-9-CM code
specific to the spine would not have
been counted by either our incremen-
tal or direct expenditure methods. Simi-
larly, we were unable to distinguish be-
tween cervical, thoracic, and lumbar
spine problems on the basis of 3-digit
ICD-9-CM codes. Finally, MEPS data do
not capture over-the-counter medica-
tions.

The health status results should be
interpreted cautiously. These mea-
sures are not obtained at a consistent

interval following treatment, but there
is no reason to believe that the average
interval from treatment to assessment
differs by year. Health status is af-
fected by all of an individual’s medical
and psychological conditions, not just
spine problems; however, several of the
measures used here are commonly used
in research on back and neck pain and
appear appropriate in this context.

These data suggest that spine prob-
lems are expensive, due both to large
numbers of affected persons and to high
costs per person. We did not observe
improvements in health outcomes com-
mensurate with the increasing costs
over time. Spine problems may offer op-
portunities to reduce expenditures
without associated worsening of clini-
cal outcomes.
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One can savor sights and sounds more deeply when
one gets really old. It may be the last time you see a
sunset, a tree, the snow, or know winter. The sea, a
lake, all become as in childhood, magical and a great
wonder: then seen for the first time, now perhaps for
the last. Music, bird songs, the wind, the waves: One
listens to tones with deeper delight and appreciation—
“loving well,” to borrow from Shakespeare’s seventy-
third sonnet, “that which I must leave ere long.”

—Helen Nearing (1904-1994)
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