
Background: Patients with pain conditions place significant demands on health care services 
globally. Health economists have reported the annual economic cost of pain in the United States 
as high as $635 billion. A common challenge in treating patients suffering from chronic pain 
conditions is accurate diagnosis and treatment. 

Objective: The aim of this study was to determine the modern-day prevalence of individual types 
of pain diagnoses in adults. 

Study Design: Retrospective analysis of Truven MarketScan® Commercial and Medicare 
Supplemental database.

Setting: United States patient population with pain diagnoses from 2000 to 2012.

Methods: Multivariate analysis was used to determine the individual prevalence of specific types 
of pain diagnoses over a 13-year period. We grouped the 6,575,999 patients with ICD-9 pain 
diagnoses into pain groupings.

Results: We determined the prevalence of pain groupings as back pain (74.7%), chronic pain 
(10.4%), complex regional pain syndrome (1.2%), degenerative spine disease (63.6%), limb pain 
(50.0%), neuritis/radiculitis (52.8%), and post-laminectomy syndrome (14.8%). 

Limitations: Retrospective and non-randomized study with a patient cohort that is weighted 
towards recent years and commercial insurance. Coding discrepancies that are recorded and 
collected for patients. 

Conclusions: The demographic differences and similarities within the subgroups highlight that 
pain diagnoses should be considered as separate, but related entities. The present study helps 
us to better understand the frequency of specific pain diagnoses, and directs future studies to 
appropriately focus on pain diagnoses based on prevalence. This will allow increased understanding 
of the variation in pain diagnoses and prevent over-generalization in studies examining pain 
patients to more accurately reflect the varied subtypes and their economic impact.
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medical care and lost economic productivity on the US 
economy to be $635 billion (1-5). The FDA has implored 
the scientific community to find new and improved 
approaches to diagnosing and treating chronic 

Patients with pain conditions place significant 
demands on health care services globally 
with millions of American adults affected. 

Prior studies have estimated the total impact of 
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pain (6). A common challenge in treating patients 
suffering from chronic pain conditions is accurate 
diagnosis and treatment (7,8). The responsibility of 
proper pain diagnosis and treatment rests on the 
clinical and scientific community to perform studies 
that acknowledge the heterogeneity, overlap, and 
differences among the many varied subgroups of pain 
patients. 

Many prior studies have examined the prevalence 
of pain (3,5,9-21). Typically, demographic associations 
have highlighted the age and gender differences based 
on pain type and incidence (3,9-11,17-19,22,23). Other 
studies focus on differences between race and econom-
ic profiles in both prevalence and management (24,25). 
Across many studies, the prevalence of pain over time 
appears to be rising (1,3). Whether such trends reflect 
the actual increase in pain among patients or changes 
in coding practice is not clear (17,26-28). There appears 
to be a paucity of studies examining the prevalence of 
specific types of pain diagnoses based on pain codes 
over a longitudinal scale. 

The primary objective of this study was to deter-
mine how the prevalence of specific types of pain diag-
noses have changed over a recent 13-year period. We 
hypothesized that the prevalence of pain diagnoses has 
been increasing over time, and proposed that most pain 
patients carry multiple pain diagnoses. Furthermore, 
we sought to determine whether specific demographic 
factors were associated more commonly with specific 
types of pain diagnoses. 

Methods

Data Source
We utilized the Truven Reuters MarketScan® Data-

base, containing information on more than 100 million 
unique patients in the United States since 1995. This 
database contains fully integrated patient-level data, 
including inpatient, outpatient, drug, and lab informa-
tion from commercial, Medicare Supplemental, and 
Medicaid populations. We performed a 13-year retro-
spective review of specific types of pain diagnoses in 
United States adults from the years 2000 – 2012. 

Patient Population 
International Classification of Diseases, Ninth Revi-

sion (ICD-9), codes were used to select patients with 
chronic pain and segmented into specific types of pain 
diagnoses. Using these codes, 6,575,999 patients were 
identified with the following pain diagnoses: back 

pain, chronic pain, complex regional pain syndrome, 
degenerative spine disease, limb pain, neuritis/radiculi-
tis, and post-laminectomy syndrome. Patients ≥ 18 years 
of age with at least one ICD-9 pain code were included 
in the analysis (Supplementary Table 1). They were 
counted multiple times if they had multiple chronic 
pain diagnoses.

Statistical Analysis
The descriptive variables were shown using means, 

median with standard deviation (SD), whereas the cat-
egorical variables were represented with counts (n) and 
percentages (%). Kruskal Wallis test was used for group 
difference in continuous outcomes and Chi-square test 
was used for group difference in categorical outcomes. 
We determined the probability of having each of the 
diagnostic subgroups over a 13-year period using 
multivariate logistic regression analyses. Covariates 
included age, gender, region, insurance status, employ-
ment status, and year. Regional and employment status 
data was only available for Medicare and commercially 
insured patients. Using an adjusted logistic model, we 
computed odds ratios (ORs) with 95% confidence inter-
vals (CI) to analyze differences within the 7 diagnostic 
subgroups. The patients were excluded from analysis 
if any of the covariates were missing, which resulted 
in 6,575,982 patients being included in the regression. 
All analyses were conducted with SAS version 9.4 (SAS 
Institute, Cary, NC, USA).

Results

Patient Cohort
The patient demographics are listed in Table 1. The 

average age at first diagnosis was 54.5 (16.5) years (P < 
0.0001). More patients were women (58%) and 38.4% 
were insured through either Medicare or Medicaid. 
The prevalence of the 7 pain diagnoses were back pain 
(74.7%), chronic pain (10.4%), complex regional pain 
syndrome (1.2%), degenerative spine disease (63.6%), 
limb pain (50.0%), neuritis/radiculitis (52.8%), and 
post-laminectomy syndrome (14.8%) (Fig. 1). The total 
prevalence of pain in the population summated to 
267.5%, which reflects each patient carrying a mean of 
2.68 (SD: 1.34) pain diagnoses.

A quarter of the patient cohort, or 24.8%, had 
only one out of the 7 pain diagnoses used in this study 
and 28.2% carried 4 or more of the 7 diagnoses. Only 
1.9% and 0.1% of the patients carried a multiple diag-
nosis of 6 or 7 conditions, respectively (Fig. 2). Certain 
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groups had a greater proportion of multiple diagnoses. 
Chronic pain, complex regional pain syndrome, and 
post-laminectomy syndrome had a higher propor-
tion of patients that were labeled having 4 or more 
diagnosis (78.9%, 77.1%, 66.6%; P < 0.0001). Complex 
regional pain syndrome had by far the largest propor-
tion of patients with at least 7 diagnosis (9.6% vs. 0.1% 
average overall; P < 0.0001) (Table 1). 

Fig. 1. Prevalence of  specific pain diagnoses in US adults.

Fig. 2. Number of  pain diagnoses across sample population.

Age Differences
Youngest age at first diagnosis was seen in com-

plex regional pain syndrome at ~51 years (SD: 13.9; P 
< 0.001). Using the adjusted model, each unit increase 
of age was associated with a 2% increased risk of de-
generative spine disease (OR 1.02, 95% CI [1.02, 1.02]; 
P < 0.001) and 2% reduced risk of having back pain (OR 
0.98, 95% CI [0.98, 0.98]; P < 0.001). However, age was 
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less predictive of pain diagnosis than some of the other 
covariates. Subgroup variation for gender, insurance, 
and region are provided below and shown in Table 2.

Gender Differences
We found 58% of all pain patients were women 

(Fig. 3). Women were more likely to have complex re-
gional pain syndrome (OR 1.35, 95% CI [1.33, 1.37]; P < 
0.001) and limb pain (OR 1.29, 95% CI [1.28, 1.29]; P < 
0.001) compared with men. Women were also slightly 
more likely to have back pain compared with men (OR 
1.11, 95% CI [1.10, 1.11]; P < 0.001), but were less likely 
to have degenerative spine disease (OR 0.85, 95% CI 
[0.84, 0.85]; P < 0.001) and post-laminectomy syndrome 
(OR 0.90, 95% CI [0.90, 0.90]; P < 0.001).

Regional Differences
All pain diagnoses in the sample population dis-

tributed by region: 14% west, 14% northeast, 24% 
north central, and 33% south (Fig. 3). Medicaid patients 

(12.6%) did not have regional information and data 
was unknown in an additional 1.8% of instances. No-
table differences in the geographic distribution of pain 
diagnoses was found. Compared to the northeast, the 
odds of having chronic pain were higher in the south 
and west regions (ORs 1.21, 1.61; P < 0.001). Back pain, 
a group with the highest prevalence in our patient 
cohort, was found most notably in the west and south 
(ORs 1.19, 1.17; P < 0.001). Degenerative spine disease, 
the second largest group in our patient cohort, was 
distributed most strongly in the south, and least in the 
north central (ORs 1.16, 0.93; P < 0.001). 

Employment and Insurance Differences
Pain diagnoses differed among insurance types 

(Fig. 4). Using the multivariate model, all comparisons 
were made against patients who were active full time 
unless otherwise specified. The odds of having complex 
regional pain syndrome were higher in patients with 
long-term disability, COBRA insurance, and Medicare 

Fig. 3. Demographic of  pain in sample population of  US adults.
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eligible retiree patients (ORs 2.10, 1.59, 1.29 respec-
tively; P < 0.001). Patients with Medicare were less likely 
to have complex regional pain syndrome, degenerative 
spine disease, and neuritis/radiculitis compared with 
patients with commercial insurance (ORs 0.88, 0.80, 
0.72; P < 0.001). The odds of having limb pain were 
higher in Medicaid and retiree patients (ORs 1.84, 
1.25; P < 0.001). The odds of having degenerative spine 
disease and neuritis/radiculitis were lower in Medicaid 
patients (ORs 0.51, 0.47; P < 0.0001). The odds of hav-
ing back pain were slightly higher in surviving spouse/
dependent (OR 1.16; P < 0.001) and the odds of having 
chronic pain were higher in Medicaid and long term 
disability patients (ORs 4.39, 1.83; P < 0.001). 

discussion

Chronic pain places a large burden on patients, 
providers, and the US health care system (2,29-32). 
Some experts suggest that pain, in and of itself, should 
constitute a disease state (31,32). The American Pain 
Society proposed “pain as the 5th vital sign” to elevate 
awareness of pain treatment among health care profes-

sionals, but evidence shows pain management has not 
improved in response to this initiative (27,33,34). Clas-
sifying pain becomes difficult when codes encourage 
specificity, but lack individuality. Based on diagnostic 
taxonomy, patients often have multiple overlapping 
diagnoses representing one issue, and others have 
multiple issues encompassed by one diagnosis (35). The 
importance of studying the differences of pain diagno-
ses is underscored by research that frequently compares 
pain diagnoses. In reality, various diagnoses of pain 
often significantly differ from a clinical perspective. 
Because of these important differences, pain diagnoses 
should not necessarily be considered as comparable as 
they have been, as this might introduce unaccounted 
for variation and confounding factors in the samples. 

Accurately reflecting the complexity of pain proves 
challenging to the ICD system, however, it is important 
to make use of this coding in studies to make improve-
ments to how these pain patients are treated clinically 
(26,35,36). The recent implementation of ICD-10 may 
allow more detailed pain diagnosis (36,37). Changes 
have underscored the importance of acknowledging 

Fig. 4. Pain diagnoses across insurance groups. 
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the large prevalence and wide heterogeneity of pain 
in the US population. However, the pain community is 
already calling on ICD-11 to further improve upon the 
classification of pain and account for nuances in pain 
diagnosis (28,36,38,39). Treede et al (28) has proposed 
7 distinct classifications for the subset of chronic pain 
alone, suggesting that chronic primary pain be con-
sidered distinct from specific regional or etiologies of 
chronic pain.

In the present study, we show pain diagnoses in 
order of most to least prevalent: back pain (74.7%), 
degenerative spine disease (63.6%), neuritis/radicu-
litis (52.8%), limb pain (50.0%), post-laminectomy 
syndrome (14.8%), chronic pain (10.4%), and complex 
regional pain syndrome (1.2%). We believe this aligns 
with clinical experience, but more importantly, the 
results from this MarketScan subset align with propor-
tions previously found in the literature. The National 
Health Interview Survey found that approximately 19% 
of adults in the US reported persistent pain in 2010 
(5), which decreased to an estimated 11.2% of adults 
who experience daily chronic pain in 2012 (17). In a 
recent epidemiology meta-analysis, Henschke et al (30) 
reported chronic pain prevalence ranging from 10.6% 
to 13.5% and back pain ranging from 51% to 84%, 
findings that were largely supported by our prevalence 
percentages at 10.4% and 74.7% respectively. 

Of importance, there is a marked increase in preva-
lence across all pain diagnoses between 2009 and 2010. 
Prior to 2010, disease prevalence across all diagnoses 
demonstrated a gradual, relatively stable incremental 
annual increase, with an average 3.3% prevalence in-
crease across diagnoses from 2000 to 2009. However, 
between 2009 and 2010, there was an average 3-fold 
increase across all pain diagnoses, with the greatest 
increase in prevalence of complex regional pain syn-
drome (3.4-fold increase), neuritis/radiculitis (3.5-fold 
increase), and chronic pain (4.4-fold increase). 

This trend reversed in the following year, with an 
average 33.1% decrease in prevalence across all pain 
diagnoses. Again, the most drastic change was seen 
in the chronic pain diagnosis, with a 53.2% decrease 
between 2010 and 2011. By 2012, disease prevalence 
across all diagnoses—except complex regional pain 
syndrome—normalized to approximate pre-2010 per-
centages. Henschke et al (30) reported findings of low 
back pain significantly increasing over time from 3.9% 
in 1992 to 10.2% in 2006. 

These trends pose interesting questions regarding 
accurately diagnosing pain conditions in clinical prac-

tice. There are several possibilities that could account 
for this increase in disease prevalence: 1) a marked in-
crease in disease awareness, 2) changes in coding stan-
dards vis-à-vis billing practices, 3) broad scale changes 
in patient health insurance policies, and 4) increased 
coding of multiple diagnoses for each patient. The 
Patient Protection and Affordable Care Act, introduced 
to lower the uninsured rate and expand both public 
and private insurance coverage, was signed into law on 
March 2010. It would be reasonable to posit that the 
increased coverage of previously uninsured populations 
and the expanded coverage for patients under existing 
policies led to an immediate increase in patient visits 
for pain-related diagnoses, and a subsequent rebound 
decline after initial implementation. It can be hypothe-
sized that the 4-fold increase in chronic pain prevalence 
from 2009 to 2010, much more so than other diagno-
ses, is partially explained by a shift in insurance coding 
practices to include both a general and specific pain 
diagnosis at index. 

It is worth discussing patients that carry multiple 
diagnoses. While categories classify pain patients in 
a clinically representative way, it is clear that there is 
either repeated coding and/or a fairly common occur-
rence of one patient developing more than one pain 
problem. Our results show an average of 2.68 (SD 1.34) 
of these 7 umbrella diagnoses per individual patient. 
While this study cannot delineate whether these are 
the same issues that were coded multiple times or dis-
tinct pain issues, it sheds light on the high prevalence 
of pain at both an individual and population level. This 
further underscores the importance of proper coding 
and placing research efforts on investigating pain as a 
unique chronic “disease” whose incidence is potentially 
higher than most chronic conditions based on the abil-
ity to develop separate, but similar disease diagnoses 
throughout one’s life. Interestingly, certain groups 
had a greater proportion of multiple diagnoses. These 
included patients with chronic pain, complex regional 
pain syndrome, and post-laminectomy syndrome. As 
one significant example of this trend, 9.6% of pa-
tients with complex regional pain syndrome had a co-
diagnosis with all 6 pain groups (overall group average 
for 7 diagnoses was 0.1%). This trend may suggest an 
existing lack of understanding or consistent diagnostic 
guidelines on some of the pain diagnoses, and under-
scores the importance of further research and educa-
tion on the topic. 

Multiple diagnoses can result from unawareness 
of certain conditions, which presents an opportunity 
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to educate the patient and the provider. The increased 
prevalence of complex regional pain syndrome and 
neuritis/radiculitis in later years may have resulted from 
increased disease awareness and improved recognition 
of more specific pain diagnoses. The explanation for 
the increase in chronic pain diagnosis might best be 
explained by redundancy in coding where a chronic 
pain umbrella diagnosis serves as a placeholder until a 
more specific diagnosis can be made, or is made by a 
different provider. However, in an analysis of the con-
troversial decision of the FDA to approve ZohydroTM, 
Manchikanti et al (40) illustrated that the FDA approval 
was due to the misinterpretation of the prevalence of 
chronic severe disabling pain, where the decision was 
based on the Institute of Medicine prevalence report 
of 100 million, a number the authors found at the time 
was actually only 22.6 million individuals. Furthermore, 
the authors demonstrated a soaring increase in opioid 
prescriptions, with the US consuming greater than 84% 
of the global oxycodone and 99% of the hydrocodone 
supply. Therefore, the increasing use of opioid anal-
gesics may contribute to the increasing prevalence of 
pain conditions, possibly due to addiction and misuse 
of opioids.

Further, multiple pain diagnoses in one person 
have been associated with comorbid psychiatric di-
agnoses. The tendency to apply additional diagnoses 
when a single, inclusive diagnosis is more appropriate 
has implications for proper access to mental health re-
sources that might treat the multiple pains better than 
the traditional methods of treating somatic pain (41). 
As this study highlights, identifying redundant pain 
diagnoses and trends in redundancy can help providers 
to hone in on the underlying issue to ensure precision 
of future ICD iterations and to address chronic pain as 
holistically as possible.  

Our study also supports pain as a diagnosis that 
most greatly impacts middle age adults with an age at 
first diagnosis, consistent across all diagnoses, of ap-
proximately 55 years. We show that complex regional 
pain syndrome might be considered a disease of young-
er patients with a mean of 51 years, which corroborates 
clinical findings. Our findings also support previous lit-
erature that shows pain to be more common in women 
(57.9% vs. 42.1%), but suggests specific pain diagnoses 
driving this difference, specifically complex regional 
pain syndrome, limb pain, and back pain (22,23,42) as 
opposed to all instances of pain. 

Variations in employment, medical insurance, and 
geographic distribution of pain diagnoses were also 

found in our study. More notably, patient populations 
diagnosed with chronic pain were least likely to be 
actively employed and most likely to carry Medicaid 
insurance, compared to other diagnoses. Interestingly, 
Medicare requires the coding of both a primary and 
secondary pain diagnosis for the approval of spinal 
cord stimulation, a procedure performed frequently 
for refractory pain (43). This practice of dual-coding 
for procedural approval might explain some of the re-
dundancy in coding, as well as some of the differences 
seen in multiple pain diagnoses based on insurance. 
Regionally, the south had an overall higher likelihood 
of pain diagnoses. Other variations included the west-
ern region leading in all pain diagnoses except limb 
pain compared to the northeast. While some of this 
can potentially be attributed to the relative concentra-
tion of pain specialists or pain care centers located in 
the United States, one would expect that this regional 
trend be observed across all pain diagnoses. 

While there have been several studies in the litera-
ture that have examined prevalence of pain, our study 
is the first to consider pain subtypes in a longitudinal 
manner, using a large national database cohort. The 
Truven MarketScan Commercial and Medicare Supple-
mental database is frequently used to perform cost and 
outcomes analysis. As a large database, individuality can 
be lost and as the database expands, it will be increas-
ingly important to appropriately consider subgroups of 
the database. Despite the statistical power that comes 
with analyzing large sample sizes and the ability to 
track longitudinal trends, there are several limitations. 
Limitations to our analysis include that this study is ret-
rospective and non-randomized, with a patient cohort 
that is weighted towards recent years and towards 
patients with commercial insurance. We attempted to 
address this through a multivariate analysis and adjust-
ment of our data for patient and hospital-related fac-
tors. Similarly, other factors that may add to the breadth 
of discussion, such as changes to numerical pain scores, 
pain intensity, or quality and impact on quality of life, 
could not be analyzed in the dataset available for this 
large patient cohort. However, by determining which 
diagnoses carry the highest prevalence in the popula-
tion, it will allow future analyses to focus on the more 
prevalent chronic pain diagnoses and make more spe-
cific and clinically relevant conclusions.

Despite aforementioned limitations, our study 
identifies a useful trend in provider practice that direct-
ly impacts patient outcomes by recognizing the preva-
lence of specific and overlapping pain diagnoses in the 
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Supplementary Table 1. ICD 9 codes for pain diagnosis.

Pain Diagnosis ICD-9 Codes

Post-laminectomy Syndrome 722.80, 722.81, 722.82, 722.83, V45.89

CRPS 337.20, 337.21, 337.22, 337.29, 354.4, 355.71

Neuritis/Radiculitis 354.8, 354.9, 355.79, 355.8, 355.9, 356.9, 720.2, 723.4, 724.3, 724.4, 729.2, 953.1, 953.2

Limb Pain 729.5

Degenerative Spine Disease 721.0, 721.3, 721.41, 721.42, 722.0, 722.10, 722.4, 722.51, 722.52, 722.6, 722.73, 722.93, 
724.00, 724.01, 724.02, 737.30, 738.4

Back Pain 723.1, 724.1, 724.2, 724.5

Chronic Pain 338.0, 338.21, 338.28, 338.29, 338.4

US over a 13-year longitudinal period. Future studies 
will be required to understand the practice variations 
that make this possible, and to consider the effect of 
various interventions for specific pain diagnoses on 
health care utilization.

conclusions

The similarities and differences found between 
the leading pain subgroups highlight that specific pain 
diagnoses should be considered separate, but related, 

entities. This study not only helps us to better under-
stand the modern-day prevalence of pain diagnoses 
over a 13-year period, but also allows future studies to 
appropriately focus on specific pain diagnoses based on 
prevalence and demographic characteristics. Such anal-
yses will increase our understanding of pain diagnoses, 
beyond the commonly examined chronic pain and back 
pain, and prevent over-generalization in studies exam-
ining pain patients to more accurately reflect the varied 
pain subtypes and their economic impact.
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