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Aegis Sciences Corporation, a leading healthcare laboratory 

sciences company, developed the PainComp® Testing Services 

to help physicians and healthcare providers determine if 

patients are compliant with prescribed pain medications  

and to identify the use of non-prescribed medications and/or 

illicit drugs.  

Aegis PainComp Testing Services include: 

 § Laboratory toxicological testing for more than 150 compounds, including prescribed 

medications, controlled substances and illicit drugs in urine, oral fluid, or blood 

specimens

 § Continuously developed and improved mass spectrometry testing methods to stay  

up-to-date with healthcare prescribing patterns and changing drug compounds 

 § Consultation with Aegis’ board-certified toxicologists, pathologists, and clinical 

pharmacists

 § Interpretation of test results to ensure proper understanding and evaluation of patient 

laboratory reports

 § Provision of clinical, toxicology-related information and resources to support effective, 

quality patient care 

Aegis partnered with Truven Health Analytics™ to evaluate the effectiveness of PainComp 

services in terms of healthcare resource utilization and short- and long-term healthcare 

costs outcomes. 

Objectives and Methodology
The Truven Health value analysis was performed by matching claims data from the Truven 

Health MarketScan® databases, the largest medical claims database in the industry, with 

all PainComp patients tested for pain medication compliance from 2010 to 2013. 

PainComp patients (N=14,408) were compared to patients receiving mass spectrometry 

testing by other laboratories (N=71,193). The primary outcomes were healthcare resource 

utilization and costs as measured over four different follow-up time periods: six months, 

one year, two years, and three years. Total healthcare cost analyses included inpatient, 

outpatient (including emergency room [ER]), and pharmacy costs. Measurements of 

healthcare resource utilization included frequency of mass spectrometry testing, ER 

visits, and office visits. 
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Findings
Healthcare expenditures for PainComp patients were found to be less compared 

to patients who underwent mass spectrometry pain management testing by other 

laboratories. Over a three-year follow-up period, PainComp patients had 12 percent lower 

total healthcare costs, representing an average annual cost savings of $3,729 per patient. 

Additionally, PainComp patients had 35 percent fewer medical expenditures relating to 

substance abuse or mental health treatment and approximately 19 percent fewer  

ER visits by the end of the three-year follow-up period. 

Table 1: Total Healthcare Costs

Table 2: Number of ER Visits

$100,000

$90,000

$80,000

$70,000

$60,000

$50,000

$40,000

$30,000

$20,000

$10,000

$0

$
15

,19
8

$
19

,0
9

9

$
28

,8
10

$
33

,2
26

$
54

,8
8

7

$
6

0
,0

6
4

$
8

2,
4

19 $
9

3,
6

0
5

To
ta

l H
ea

lt
hc

ar
e 

C
o

st
s 

(m
ea

n,
 p

er
-p

at
ie

nt
)

6 Months 1 Year 2 Years 3 Years

Analysis Follow-up Timeframe

n Aegis PainComp® n All Other Testing

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0.0

0
.6

0
.9

1.1

1.4

2.
0

2.
3

2.
6

3.
2

N
um

b
er

 o
f 

E
R

 V
is

it
s 

(m
ea

n,
 p

er
-p

at
ie

nt
)

6 Months 1 Year 2 Years 3 Years

Analysis Follow-up Timeframe

n Aegis PainComp® n All Other Testing



3 VALUE ANALYSIS OF THE COSTS AND BENEFITS OF AEGIS PAINCOMP MEDICATION COMPLIANCE TESTING SERVICES

Table 3: ER Visit Costs

Conclusions
Drug testing as a standard medication compliance assessment tool provides objective 

information to identify cases of substance abuse and misuse, thus allowing for 

modification of patient care plans and treatment referrals. 

PainComp patients, on average, underwent 44 percent more mass spectrometry testing 

events during the three-year follow-up to identify patient compliance to prescribed 

pain medications and potential substance misuse. Hence, more frequent and accurate 

testing, better interpretation of test results, and scientific support provide more effective 

treatment of chronic pain patients and overall lower healthcare costs.

Even with the increase in outpatient visits and utilization of mass spectrometry testing, 

the results from the Aegis/Truven Health value study illustrate that there are positive net 

benefits of utilizing PainComp services in the treatment and management of pain. 

The Bottom Line
Aegis PainComp Testing Services provide better treatment outcomes, reduced 
emergency room visits, and lower total healthcare treatment costs during all 
patient follow-up periods.

This research was supported by funding provided by Aegis Sciences Corporation, 

Nashville, TN.
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Appendix
Descriptive Summary of the Truven Health Analytics and Aegis Sciences 
Corporation PainComp Study

Part A: Relationship Between the Treatment of Chronic Pain, Drug Abuse/
Misuse, and the Assessment of Medication Compliance 

Chronic pain is a leading symptom in patients with advanced illnesses and one of the 

most common reasons that adults in the U.S. seek medical care. It is estimated that 

approximately 100 million U.S. adults suffer from chronic pain,1 which can stem from a 

large number of medical conditions or physical injuries. Inadequately managed chronic 

pain leads to adverse patient outcomes, longer treatment periods, and higher total 

treatment costs.1,2 While non-opioid medications are considered first-line options, chronic 

pain treatment typically escalates to opioid therapy.3,4

The prevalence of prescription drug abuse, including use of illicit drugs with prescribed 

medications, complicates the treatment of chronic pain. Opioids are highly subject to 

misuse and abuse, alone and in combination with other medications and illicit drugs. They 

are a significant cause of morbidity and mortality, and the 2011 U.S. Drug Abuse Warning 

Network data indicate that approximately one-half of emergency room (ER) visits are 

associated with drug misuse or abuse.5 In 2013, according to Centers for Disease Control 

and Prevention (CDC), seven out of 10 prescription drug overdose deaths involved 

opioids; hence, the CDC labels prescription drug abuse as an “epidemic.”6 These risks 

indicate the need for an objective assessment of patient compliance with prescribed 

medications combined with the evaluation of non-medical and illicit drug use during 

treatment of chronic pain. 

Laboratory drug testing is a standard medication compliance assessment tool. It provides 

objective information to identify cases of substance abuse, allowing for modification 

in patient care plans or treatment referrals. Subjective assessment fails to identify 

drug misuse in more than 25 percent of cases,7 and unexpected toxicology findings 

occur in approximately 50 percent of chronic pain patients undergoing medication 

management.8,9 While laboratory drug testing is used to identify patient compliance with 

prescribed pain medications and potential substance misuse, it is ineffective without 

precise and accurate results, proper interpretation of those results, and sound scientific 

guidance. Aegis’ PainComp suite of pain medication compliance testing services is 

designed to integrate these pivotal elements in treating chronic pain patients. 



5 VALUE ANALYSIS OF THE COSTS AND BENEFITS OF AEGIS PAINCOMP MEDICATION COMPLIANCE TESTING SERVICES

Part B: Patient Selection and Analysis Dataset 

The Truven Health Analytics and Aegis Sciences Corporation PainComp Study was 

designed to evaluate the claim that chronic pain patients who undergo PainComp testing 

have better treatment outcomes with reduced healthcare costs compared with patients 

who have pain medication compliance testing performed at other laboratories. This value 

analysis was performed using patient insurance claims data to quantify the clinical and 

economic outcomes for PainComp in direct comparison to other medication compliance 

testing services. 

The proprietary patient database Aegis has both administrative and laboratory testing 

records for more than 500,000 PainComp patients tested from 2010 through 2013. The 

MarketScan databases are the largest, most comprehensive source of U.S. insurance 

claims data used by researchers from government, industry, and academia to analyze 

cost of healthcare, evaluate the effectiveness of treatment, and understand prescription 

drug utilization patterns. MarketScan data reflect actual patient treatment patterns and 

care costs by tracking millions of patients as they move through the healthcare system, 

and provide a longitudinal view of patient histories of healthcare expenditures.

To match patients from the Aegis database with their corresponding records in the 

MarketScan database, an algorithm was used to match patients based on both exact and 

probable sets of attributes. Personal information was de-identified to maintain Health 

Insurance Portability and Accountability Act (HIPAA) compliance. All patient records 

used in the study perfectly matched across both the MarketScan and Aegis databases 

with respect to sex, birth year, and three-digit truncated ZIP code. 

Additionally, in order to increase confidence in the matching of patient records and to 

discriminate true from false matches, a minimum of three procedure dates had to match. 

The resulting database contained 62,744 matched patients (i.e., the same patients in both 

the Aegis and MarketScan databases). 

Because MarketScan data contain all of a patient’s claims (not just those specific to pain 

management), additional filtering was performed to focus the PainComp value analysis 

on chronic pain patients with regular or repetitive opioid utilization. A description of the 

final analysis dataset structure is provided in Table 1. The 14,408 PainComp patients, and 

the 71,193 “All Other Testing” pain management patients identified in the MarketScan 

database with claims for non-PainComp mass spectrometry testing represent intensive 

consumers of healthcare resources associated with opioid-treated pain. 
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Treatment costs for these two groups of patients were compared over treatment periods 

from six months to three years. The study was designed to provide ample information 

about the longitudinal healthcare resource utilization and total costs of PainComp 

patients in comparison to patients who received testing services elsewhere.

The primary analysis outcomes were healthcare resource utilization and costs as 

measured over four different follow-up time periods: six months, one year, two years, and 

three years. Cost analyses included inpatient, outpatient (including ER), and pharmacy 

utilization and expenditures. Laboratory costs, including mass spectrometry testing, were 

grouped within the outpatient costs category. Measurements of healthcare resource 

utilization included frequencies of mass spectrometry testing, ER visits, and outpatient 

office visits.

Table 1: Analysis Dataset: Patient Selection

Patient Attrition Aegis 
PainComp®*

All Other 
Testing

Patients with ≥2 non-diagnostic claims for pain (from a list of 
1,072 ICD-9 codes) within 90 days of each other (1/1/2009-
12/31/2013)

56,233 28,366,068

AND ≥2 opiate drug claims (from a list of 11,762 unique opiate 
National Drug Codes [NDC]) within 180 days of each other, 
with the first opiate claim occurring on or after the initial pain 
diagnosis date

39,954 5,829,835

AND ≥1 mass spectrometry test on or after the first opiate claim 
(date of the initial mass spectrometry test is the index date)

38,509 1,904,631

AND ≥90 days continuous medical and drug coverage prior to the 
index date (pre-period)

35,294 1,799,386

AND ≥180 days continuous medical and drug coverage following 
the index date (follow-up period)

27,690 1,483,833

AND evidence of repeat opiate use (≥3 opiate claims) during pre-
period through 180-day follow-up period

24,178 662,556

AND evidence of mass spectrometry management (≥2 mass 
spectrometry tests) during pre-period through 180-day follow-up 
period.

14,408 71,193

Qualified patients with 12-month follow-up** 9,305 46,327

Qualified patients with 24-month follow-up† 2,332 8,878

Qualified patients with 36-month follow-up†† 586 2,244

*   Aegis PainComp testing sample includes 62,744 highly probable matching mass spectrometry tests between 
the PainComp dataset and MarketScan database.

* *  Patients with ≥12 months of follow-up, meeting the 180-day follow-up criteria and have ≥3 opiate fills and ≥ 2 
mass spectrometry tests in year 1 of follow-up.

††  Patients with ≥24 months of follow-up, meeting the 180-day follow-up criteria, plus the year 1 follow-up 
criteria, and have ≥3 opiate fills and ≥ 2 mass spectrometry tests in year 2 of follow-up. 

†     Patients with ≥36 months of follow-up, meeting the 180-day follow-up criteria, plus the year 1 follow-up 
criteria, plus the year 2 follow-up criteria, and have ≥3 opiate fills and ≥2 mass spectrometry tests in year 3 of 
follow-up.
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Part C: Patient Demographics and Clinical Characteristics

There were few distributional differences between the clinical and demographic 

characteristics of patients in the PainComp and the MarketScan “All Other Testing” 

groups. Healthcare provider types and diagnoses are shown in Table 2, and the 

demographics of both cohorts are summarized in Table 3. Compared to Other MarketScan 

“All Other Testing” patients, a greater proportion of PainComp-tested individuals 

resided in U.S. southern states, which reflects Aegis’ strongest market reach during the 

study period. MarketScan data represent a more geographically diversified population; 

however, subsequent analyses with stratification by geographic region did not identify 

any appreciable differences between the South region and any of the other regions, so 

subgroup analysis was not warranted. The largest percentage of orders for testing in the 

MarketScan “All Other Testing” group originated with family practitioners, whereas more 

Aegis PainComp patients received orders for testing from pain specialists.

Table 2: Top Provider Types and Pain Diagnoses in 90 Days Prior to Index Mass  
Spectrometry Test

Aegis PainComp®
N = 14,408

All Other Testing
N = 71,193

Provider Type % Visits Provider Type % Visits

Pain Management 16.8 Family Practice 21.2

Family Practice 16.1 Pain Management 10.9

Anesthesiology 11.2 Physical Medicine & 
Rehabilitation

8.8

Physical Medicine & 
Rehabilitation

10.9 Anesthesiology 7.9

Orthopedic Surgery 7.4 Orthopedic Surgery 7.9

Diagnoses % Diagnoses %

724.2 Lumbago 31.5 724.2 Lumbago 26.4

724.4 Lumbosacral Neuritis NOS 20.2 724.4 Lumbosacral Neuritis NOS 14.1

722.52 Lumbosacral Disc Degen. 15.4 401.9 Hypertension NOS 12.3

V58.69 Long-term Use of Meds 13.6 722.52 Lumbosacral Disc Degen. 11.1

723.1 Cervicalgia 13.1 723.1 Cervicalgia 10.7

721.3 Lumbosacral Spondylosis 12.9 729.1 Myalgia and Myositis NOS 9.6

401.9 Hypertension NOS 12.0 724.5 Backache NOS 9.5

729.1 Myalgia and Myositis NOS 10.8 721.3 Lumbosacral Spondylosis 8.8

338.4 Chronic Pain Syndrome 9.5 729.5 Pain in Limb 8.5

401.1 Benign Hypertension 9.2 300.00 Anxiety State NOS 8.0
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Table 3: Patient Demographic Characteristics and Health Plan Coverage

Parameter Aegis PainComp® 
N = 14,408

All Other Testing
N = 71,193

Sex (percent women) 56% 53%

Age (mean years) 46.6 45.0

<18 <0.1% 0.4%

18-34 14.3% 21.4%

35-44 24.5% 23.6%

45-54 36.7% 31.2%

55-64 23.6% 20.8%

65+ 0.8% 2.6%

Population Density

Urban 80.4% 80.0%

Rural 19.4% 18.0%

Unknown 0.2% 1.9%

Geography

Northeast 2.5% 16.2%

North Central 4.9% 19.6%

South 89.7% 46.3%

West 2.6% 15.8%

Unknown 0.2% 1.9%

Health Plan Type

Comprehensive 3.1% 3.3%

EPO 0.7% 1.2%

HMO 8.2% 10.0%

POS 9.2% 7.6%

PPO 67.3% 64.3%

POS with capitation 0.4% 0.5%

CDHP/HDHP 7.6% 6.4%

Unknown 3.5% 6.7%

Capitation

Yes 1.8% 4.4%

No 98.2% 95.6%
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Part D: Limitations and Inference Considerations

Aegis offers a scientifically advanced suite of services through PainComp testing to 

improve assessment of patient compliance and substance misuse. A few limitations 

warrant mention in regard to the study design of this value analysis: 1) The databases 

queried did not allow for identification of specific intricacies of testing approaches used 

(e.g., selection of testing technology, screen/confirm versus direct-to-mass spectrometry 

paradigms, or breadth of testing profiles); 2) Only patients covered by commercial 

insurance or Medicare supplemental insurance were included in MarketScan data, and 

results may not represent all U.S. pain patients — especially those uninsured or covered 

under Medicaid programs; and 3) Based on study design, cause-and-effect relationships 

can be surmised but cannot be absolutely ascertained. 

There are likely many contributing factors responsible for the financial and clinical 

advantages associated with use of PainComp services. Aegis’ expert team of more 

than 25 scientists has published more than 80 contributions to scientific literature, 

and the best practices they developed are the cumulative result of more than 25 

years of toxicology experience and intensive dedication of resources to research and 

development. Inclusion of important analytes, quality and sensitivity of testing methods, 

and clinically appropriate testing services lead to increased accuracy for detection 

of prescription compliance or substance misuse. Aegis’ clients have ready access to 

evidence-based information and scientific consultation, which may influence clinical 

care decisions and appropriate toxicology interpretation. The larger proportion of 

pain management specialists associated with Aegis’ testing may also have influenced 

outcomes, as this group of providers may be more attentive and consistent in their 

practices. 

Mass spectrometry testing has been heavily scrutinized for its contribution to healthcare 

costs. Reliance on drug-testing paradigms with less accuracy or lower frequency 

may lead to missed opportunities to identify substance abuse, which is itself a costly 

enterprise. For patients undergoing chronic opioid treatment and mass spectrometry 

testing, Aegis PainComp Testing Services offer a significant cost-savings and improved 

healthcare outcomes compared to patients receiving testing by competitors, as 

evidenced by the results of this study. 
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