
Background: Despite hints about the high incidence of pain patients misreporting their pain 
medication use, there are only a few non-controlled studies on the topic that focus solely on 
opioids. 

Objective: Using toxicological analyses in a cross-sectional study, we investigated patients’ 
reliability regarding their report of any current pain medication use. 

Study Design: A cross-sectional study.

Setting: A comprehensive pain center and a surgical unit of a German University Hospital.

Methods: Consecutive outpatients at their first visit to the pain clinic (PG, n = 243) and pre-surgical 
control patients (SG, n = 100) suffering from pain reported on their current pain medication. The 
patients’ reports were verified in serum and urine using specific toxicological methods. Two types 
of noncompliance were defined: under-reporting (detection of non-reported substances) and over-
reporting (reported substances undetectable). The impact of clinical parameters on compliance was 
investigated using binary logistic regression. 

Results: The incidence of noncompliance was significantly higher in the PG (43.3%) than in 
the SG (24%; P < 0.05). Under-reporting occurred similarly in both groups (31% PG; 23% SG), 
whereas over-reporting predominantly appeared in the PG (11% vs. 2%; P < 0.05). Opioids were 
not most frequently under-reported, but the highest proportion of under-reported drugs (under-
reported in relation to detection incidence) was found for non-opioid analgesics (NSAIDs: 29% PG; 
25% SG; other: 42% PG; 32% SG) and psychotropic drugs (35% PG; 53% SG). In the PG, logistic 
regression revealed high depression scores to be predictive for noncompliance (odds ratio 2.12). 

Limitations: Due to lack of a structured follow-up interview motives of under- and over-reporting 
stay speculative. 

Conclusions: Under-reporting of non-opioid analgesics is the main type of noncompliance, a 
disquieting fact in light of their toxicity and adverse effects. Further research is required in terms 
of drug assessment and compliance improvement strategies in pain clinics; therefore, toxicological 
monitoring is indispensable. 

Clinical Trial: NCT01625065; Medi-3889-10

Key  words: Medication compliance, adherence, chronic pain, toxicological analyses, urine drug 
testing, NSAID, opioids
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use the terms “compliance” and “noncompliance” to 
describe this type of reliability without any judgmental 
intentions towards the patients. 

Methods

Patients
After approval of the local ethics committee (reg-

istration number 3889-10) and after written informed 
consent, we assessed outpatients from a comprehensive 
pain center and pre-surgical outpatients. Two hundred 
forty-three consecutive patients were included over 
6 months on their first visit to the pain clinic without 
any exclusion criteria. Control patients were recruited 
in the surgical section of the same university hospital. 
The inclusion criteria for the surgical patients were cur-
rent pain. They were excluded from the control group 
in case of a current treatment in any kind of pain clinic. 

Assessment of Current Medication
During the admission interview (surgical patients: 

study interview), we firstly inquired about current 
medication using a standardized documentation ques-
tionnaire. Patients were asked about any kind of pain 
or psychotropic medication, whatever long-term or 
rescue medication. For each substance, the exact doses 
and last intake times where supplied by their physician. 
Second, the patients were informed about the use of 
toxicological identification of the stated substances in 
blood and urine to check if all of the medication was 
present at an adequate level. After this instruction, no 
one made additional specifications about current drug 
use. Blood samples were taken within the interview, 
urine samples were given subsequent to the interview, 
and the sampling times were documented. 

Interviews in the pain clinic were performed by an 
experienced pain physician. All of the surgical patients’ 
interviews were conducted by one author (K.K.), with-
out any treatment relationship to the surgical control 
patients. 

For further analyses, medications were classified 
into substance classes: opioids (including tramadol and 
tilidine), non-opioids, coanalgesics (including anticon-
vulsants and antidepressants, such as tricyclic antide-
pressants [TCA] and serotonin-norepinephrine reuptake 
inhibitors [SNRIs]), as well as psychotropic drugs (includ-
ing benzodiazepines, antidepressants such as selective 
serotonin reuptake inhibitors [SSRIs] and neuroleptics). 
Due to the different severity of side effects, we divided 
the group of non-opioid analgesics into NSAIDs and 

Medication noncompliance is important; 
as particularly for patients with chronic 
conditions, actual medication intake often 

does not comply with prescriptions (1-5). The average 
incidence of noncompliance in medical disciplines like 
cardiology, endocrinology, or oncology reaches 24.8% 
(6). In pain clinics, a particular issue in compliance 
research is the detection of opioid misuse, addiction, 
and non-reported opioid medication intake. The 
reason for this focus is “the rising tide of death” due to 
opioid overdoses in the US (7). Opioid prescriptions are 
increasing, and substance abuse among pain patients 
is frequent (8-15). Noncompliance regarding opioids 
in these patients reaches up to 45% (16-19). In the US, 
the implementation of routine screenings in patients 
on opioid therapy has been recommended (20-23). 
Unfortunately, data for noncompliance regarding 
other substances, not carrying the risk of addiction, is 
insufficient (24-26). Non-reporting of medication usage, 
particularly of non-steroidal anti-inflammatory drug 
(NSAID) usage, may pose a threat for the patients due to 
unknown side effects. There are few European studies 
available (24,27) and routine screening of pain patients 
is not yet recommended in Europe. Additionally, most 
of the available studies are non-controlled studies (28). 
Though no gold standard of compliance assessment 
exists (29), the use of specific toxicological methods 
has been evaluated as a good option for objective 
monitoring in pain management (30-33).

Using toxicological analyses in a cross-sectional 
study, we evaluated chronic pain patients’ compliance 
in a comprehensive pain clinic, compared to a control 
group of patients from the surgical unit of the same 
hospital. We investigated both under-reported medi-
cation intake and over-reported substances by com-
paring the reports of current pain medications with 
objective detection of any type of pain medication. The 
purpose was to identify the types of substances being 
under-reported and over-reported and to find charac-
teristic clinical parameters with a predictive value for 
noncompliance. 

Compliance is a general term to describe patients’ 
drug intake behavior in accordance with prescribed in-
structions (34). Because this term implies a certain level 
of inferiority of the patient, some authors recommend 
the use of the term adherence (35). In this study, we 
investigated patients’ reliability regarding their re-
ported current drug use, as we tested patients at their 
first visit. Due to the lack of alternative terms and to be 
consistent with terminology used in the literature, we 
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other non-opioids (including metamizole, paracetamol, 
flupirtine, and baclofen). Other internal medications (an-
tihypertensives, antidiabetics, antiarrhytmics, antibiotics, 
anticoagulants, diuretics, proton pump inhibitors, gluco-
corticoids, and immunsupressants) were not considered.

We initially tested a random sample of 50 patients 
(15% of each study group: 35 pain patients; 15 control 
patients) for illicit substances (amphetamines, cocaine), 
because rates of not reported illicit substances found 
in literature are high (16-19), in contrast to 10 years of 
clinical routine in our pain center with only very rarely 
detected illegal substances. As for this sample all tests 
were negative, for financial reasons we stopped the 
analysis of illicit substances for all study groups. 

Toxicological Analyses
Documentation sheets with exact substance reports 

and last intake times, as well as blood and urine samples, 
were all transmitted to the same laboratory. For every 
patient we analyzed both blood and urine samples and 
used combined methods to maximize the likeliness of 
substance detection and to decrease false-negative in-
terpretation errors. 

Analyses in urine: 
Urine samples were first analyzed for benzodiazepines 

and opioids using semi-quantitative immunoassays. Con-
firmation of every positive finding and analysis of further 
substances were performed using gas-chromatography 
mass-spectrometry (GC-MS). Analyses in urine especially 
GC-MS are considered the gold standard of analyses de-
tecting substances and metabolites within one to 3 days 
(33,36,37).

Analyses in blood:
The serum was analyzed using high performance 

liquid chromatography (HPLC) and liquid chromatog-
raphy – tandem mass spectrometry (LC-MS) to estimate 
quantitative levels of current medication. The LC-MS 
method has advantages over other chromatographic 
techniques regarding quantity of specimen and inter-
ferences with other substances (38,39). In patients with 
reported opioids (predominantly transdermal applica-
tion) and with medication of expected low levels in 
blood samples (antidepressants, anticonvulsants), the 
samples were sent to a second referral laboratory.  

To increase sensitivity we used both analyses in 
blood and urine, as in serum recent intakes, substances 
with short elimination half-lives and steady state con-
centrations of low dose medications (anticonvulsants) 
can be detected (40,41). Cut-off levels of the immunoas-
says are 200 ng/mL for opioids, 200 ng/mL for benzodi-
azepines, 300 ng/mL for amphetamines, and 200 ng/mL 
for barbiturates. Limits of quantification for HPLC and 
LC-MS analyses are listed in Table A1 in the appendix.

Interpretation of Laboratory Results, 
Plausibility 

We defined 2 types of noncompliance: under-
reported (additional substances detected) and over-
reported (inability to detect reported substances). For 
further analyses and interpretation of toxicological 
results, each patient is classified as “compliant,” “un-
der-reporting,” or “over-reporting.” Classification 
algorithms are shown in Fig. 1. In case of suspected 
“under-reporting,” the pharmacological plausibility 
was particularly important. Quantitative serum con-

Fig. 1. Classification algorithms: compliant, over-reporting and under-reporting; urine positive: substance detection via GC-MS 
analysis; blood positive: substance detection via HPLC analysis; blood negative: negative result, pharmacologically plausible in 
HPLC or LC-MS analyses. 
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centrations were evaluated in a qualitative way: any 
positive finding (even below the therapeutic level) was 
considered to be “detected.” In ambiguous cases, the 
chromatograms were rechecked with the laboratory 
to see if small peaks below the limit of quantification 
were overlooked. Considering peak plasma concentra-
tion values found in the literature (dose dependent), 
the limit of detection of the laboratory, and the elimi-
nation half-life of the substances, detection times in 
serum were estimated (40-43).

Clinical Data
Diagnoses were established in the course of admis-

sion to the pain clinic by a specialized pain physician. 
Diagnoses from the pre-surgical control patients were 
requested from the surgical department. The grade of 
depressive mood was assessed using the German valida-
tion (ADS, (44) of the Center for Epidemiologic Stud-
ies Depression Scale (CES-D; [45,46]). The depression 
score is missing from 24 patients from the pain clinic 
and 18 control patients. Patients estimated their cur-
rent pain intensity (average and maximal) on a numeric 
rating scale (NRS; 0 – 10). The majority of the patients 
in the pain clinic (n = 145) underwent a psychological 
assessment by a psychologist. Psychopathologies were 
assigned according to ICD-10, including substance 
abuse coded as “mental and behavioral disorders due 
to psychoactive substance use” F10-19 (specification of 
the ICD-10 diagnosis). The diagnoses were made with-
out the knowledge of the toxicological results. 

Data Analysis
The statistical analysis was performed using the 

SPSS statistical software package, version 20 (SPSS 
Inc., Chicago II, USA).  To analyze differences between 
clinical parameters in the 2 study groups, we used x²-
Tests for nominal data. The Mann-Whitney U-test was 
used to compare ordinal variables and non-normally 
distributed interval data. To analyze the distribution 
of metric variables, the Kolmogorov-Smirnoff-Test was 
used. We calculated Pearsons’ and Spearmans’ correla-
tions to detect high intercorrelations among the clinical 
parameters included in multivariate analyses. Binary lo-
gistic regression was used to describe the relationships 
between the clinical parameters (age, gender, health 
insurance, duration of pain, pain intensity, ADS score, 
polymedication, pain diagnosis, psychological diagno-
sis, and diagnosis of substance misuse) and compliance, 
separately in both groups. Statistical significance was 
defined as P-values below 0.05.

Results

Clinical Data 
A total of 11 patients from the pain clinic (PG) and 

11 pre-surgical patients (SG) refused or were not able 
to give a urine sample. The blood sample was not suffi-
cient for analysis or obtaining a sample failed in 3 cases 
(one patient from PG). From 103 pre-surgical control 
patients, 3 refused blood withdrawal after agreeing to 
participate and were excluded. Except for gender, the 
2 groups differed significantly in all clinical parameters 
(Table 1). Seventy pain clinic patients suffered from 
neuropathic pain (28%), 72 from musculoskeletal pain 
(29.6%), and 73 from low back pain (30%). Among 
the pre-surgical patients, 92 had musculoskeletal pain 
(92%) and only 8 patients suffered from other pain (low 
back, neuropathic, or visceral pain; 8%). Etiologically, 
27% of the pre-surgical patients with musculoskeletal 
pain were treated for chronic osteoarthritis and 73% 
had pain after traumatic injuries. 

Compliance
In total, 122 (35.6%) patients in both study groups 

reported medication that differed from the findings in 
toxicological analyses; significantly higher rates were 
found in the PG (43.3%) than in the SG (24%; P < 0.05). 
Hence, the frequency of over-reported substances was 
significantly higher in the pain group (11% from PG 
vs. 2% from SG; P < 0.05). In contrast, rates of under-
reported substances were high in both groups, with 
31% in the PG and 23% in the SG (not significant).

Under- and Over-reporting
The distributions of reported medications, de-

tected medications, and under- and over-reported sub-
stances for the different substance classes are shown 
in Fig. 2. Patients predominantly under-reported non-
opioids, with a total of 19.4% in the PG and 12% in the 
SG (NSAIDs: 9.5% in PG; 8% in SG; other non-opioids: 
11.5% in PG; 6% in SG; Fig. 2). The rate of under-re-
ported psychotropic drugs was high (7% in PG vs. 8% 
in SG). Over-reporting was found primarily among the 
patients from the pain clinic, mainly concerning coan-
algesics (4.1%) and opioids (4.1%). The highest propor-
tion of under-reported drugs was found for non-opioid 
analgesics (NSAIDS: 29% in PG, 25% in SG; other: 42% 
in PG, 32% in SG) and psychotropic drugs (35% in PG, 
53% in SG; Fig. 3). In the pain clinic group, there was 
an inverse relationship between under-reporting and 
detection in the different substance classes. 



www.painphysicianjournal.com  85

Medication Compliance in Patients with Chronic Pain

Table 1. Clinical data.

Patients from Pain Clinic 
n = 243

Pre-Surgical Patients 
n = 100

P 

Gender (female, n (%)) 113 (46.5 %) 43 (43 %) 0.554

Age (years), mean±SD (range) 55.2 ± 14.8 (21…85) 51.6 ± 12.1 (18…78) <0.05

Worker´s Compensation (n (%)) 61 (25.1 %) 37 (37 %) <0.05

Duration of Pain (disease)a  (month; mean±SD) 85.2 ± 112.6 (1…641) 44.4 ± 83.6 (0…494) <0.001

Pain Intensity (NRS 0-10)

  Average Pain Intensity  mean±SD (range) 7 ± 2 (0…10) 5 ± 2 (0…9) <0.001

  Maximal Pain Intensity   mean±SD (range) 9 ± 1 (3…10) 8 ± 2 (1…10) <0.001

Depression Score (ADS)b mean±SD (range) 26 ± 12 (3…56) 21 ± 11 (2…53) <0.001

Current Psychological Diagnosisc,d,e (n (%)) 94 (38.7%) - -

  Depressive Disorder (F32-34)  (n  [%f]) 48 (51.1%) - -

  Somatoform Disorder (F45.4)  (n  [%f]) 8 (8.5 %) - -

  Reaction to Severe Stress or Adjustment Disorder (F43.2)  (n  [%f]) 19 (20.2 %) - -

  Psychological Diagnoses (phobic or personality disorders) (n  [%f]) 25 (26.6%) - -

Aberrant Opioid Use  (substance misuse) ( F11.1-3)  (n  [%f]) 36 (38.3 %) - -

Aberrant Behavior Due to Alcohol or Cannabinoids (F10.2; 12.1; 
12.2) (n  [%f]) 3 (3.2 %) - -

NRS: numeric rating scale (0 = no pain 10 = worst pain possible)
ain the pain group duration of pain disease, in the pre-surgical group duration of current pain. b mean from n = 219 in PG, n = 82 in SG; 
cPsychological assessment by experienced psychologists was performed only in the pain group; daccording to ICD-10 criteria, 
emultiple classification possible; fpercent of total psychological diagnosis (n = 94)

Fig. 2. The distribution of  reported medication, detected medication, under- and over-reporting in the pain clinic group (a) n = 
243 (100%) and the pre-surgical group (a) n = 100 (100%). Thirty-nine patients in the pain clinic group and 53 patients in 
the control group were without any current medication. Non-opioid analgesics are separated into 2 groups: NSAIDs and others 
(metamizole, paracetamol, muscle relaxants); coanalgesics include anticonvulsants and antidepressants (TCA and SNRIs) and 
psychotropic drugs include benzodiazepines, antidepressants (SSRIs), and neuroleptics.
 *classified according to pharmacokinetic plausibility algorithms; # negative screening result is pharmacologically plausible, 
patients are classified as compliant. 



Pain Physician: January/February 2014; 17:81-94

86  www.painphysicianjournal.com

Risk Factors for Noncompliance
The clinical data for patients classified as compli-

ant, under-reporting, and over-reporting are reported 
in Table 2.   

In the pain clinic group, the univariate calcula-
tion of odds ratios (ORs) identified 3 factors with an 
increased OR: high ADS scores (OR 2.12, confidence 
interval [CI] 1.18; 3.80), reporting of opioids (OR 1.7, 
CI 1.01; 2.86), and a duration of pain longer than 40 
months (OR 1.66, CI 1.00; 2.79; Fig. 4). Whereas 29 
of 243 patients had none of these 3 risk factors, 78 
had 2 of them (mostly ADS + long duration, n = 30 
or ADS + reported opioids, n = 31), and 30 had all 3 
risk factors. The presence of at least 2 risk factors was 
associated with an increased risk (significant CI; Fig. 

4). Notably, patients with missing ADS scores (n = 24) 
had an increased risk for noncompliance (OR 4.92, CI 
1.53; 15.88). 

The binary logistic regression (Table 2) confirmed 
only high ADS scores as a risk factor with a signifi-
cant OR for noncompliance (P < 0.05; R² = 0.41; OR 
2.12). Any type of current psychological diagnosis (n 
= 94), polymedication (> 4 substances, n = 21), or the 
reporting of opioid medication or worker’s compen-
sation insurance status had no predictive value for 
noncompliance. 

Upon the inclusion of the same clinical param-
eters for the pre-surgical group, the logistic regres-
sion found no independent factor with an impact on 
compliance.

Fig. 3. The proportion of  under-reported drugs as the quotient of  the number of  under-reported substances and the frequency of  
detected substances in each medication class for the pain clinic group (a) and pre-surgical group (b). Non-opioid analgesics are 
separated into 2 groups: NSAIDs and others (metamizole, paracetamol, muscle relaxants); coanalgesics include anticonvulsants 
and antidepressants (TCA and SNRIs) and psychotropic drugs include benzodiazepines, antidepressants (SSRIs), and 
neuroleptics.
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discussion 

Patients from a comprehensive pain clinic indicated signifi-
cantly more incorrect statements regarding current medication 
with 43%, compared to 24% in the control group. In particular, 
over-reporting of medication intake was higher in the pain clinic 
group (11% vs. 2%). Our findings of 43% noncompliance in pain 
patients are in agreement with the reported incidences in the liter-
ature presenting a median of 29% (9 to 45%) (16-19,24-27). There 
has been no progress in patients’ compliance rates over the last 2 
decades. However, regarding the reported worries about increas-
ing opioid use and misuse (7-15), it is an unexpected finding that 
in our pain clinic opioids were not under-reported most often, but 
non-opioids were. Nevertheless this is a disquieting fact because of 
the large spectrum of adverse effects of these substances.

Definitely, in laboratory testing the presence of false-positive 
and false-negative results is an issue (33). With the choice of com-
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Fig. 4. Odds ratio (box) and 95% confidence interval (plot) in the pain 
clinic group (n = 219; 24 missing); ADS > 23: high depression score 
(n = 125), reporting of  opioids (n = 105), and long duration of  pain 
over 40 month (median split; n = 123); 2 risk factors: mostly ADS + 
long duration of  pain (n = 30) or ADS + reporting of  opioids (n = 
31); 3 risk factors: n = 30.
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bined methods we intended to reduce false-positive 
results due to cross-reactivity, misinterpretation of 
metabolites, or long elimination half-lives (47). Mini-
mization of false-negative results due to low doses or 
short half-lives was pursued by the additional analysis 
of blood samples. 

A major discrepant result versus the findings 
from previous studies was the low incidence of under-
reported opioids with 3% in the group from our pain 
clinic vs up to 37% in U.S. studies (16,18,19,26). Further-
more in the pain clinic group, the lowest proportion 
of under-reported drugs of 9% was found for opioids, 
despite the high incidence of opioid detection. These 
discrepancies could result from the fact that most cited 
studies exclusively included patients on stable opioid 
therapy (16,18,19,26). In our investigation, only 43.2% 
of the pain clinic patients reported a current opioid 
medication, in contrast to reported rates of 94% opioid 
medication prior to treatment in a multimodal pain 
center (48). Additionally the great concerns of opioid 
misuse, addiction, and death due to opioid overdoses 
seem to be more important in the US (8,11).  In fact, the 
2 European trials found equally low overuse of opioids 
(27) and low under-reporting of codeine preparations 
(24). In general patients know that in comprehensive 
pain centers opioid medications are quite accepted. 
What would be the point of concealing opioids then?

Another notable result of this study was the high 
number of under-reported non-opioids among the 
pain patients (19.4%). Ten percent of the pain patients 
did under-reported NSAIDS, and 12% under-reported 
other non-opioids such as metamizole or paracetamol, 
thus resulting in a high proportion of under-reported 
drugs in both groups of non-opioid analgesics (29% for 
NSAIDs and 42% for other non-opioids). Unfortunately, 
the interpretation of these results stays speculative, 
as we did not perform a follow-up interview of the 
patients inquiring potential concealing motives. One 
reason of under-reporting could simply be that patients 
tend to have problems with memory and forget to re-
port certain substances. This seems to be unlikely, as the 
rates of noncompliance in this study are in accordance 
with results from previous investigations (16-19,24-27) 
and noncompliance in the patients from the pain clinic 
differs significantly from a control group. Besides it is 
remarkable that the same patient group with reliably 
reported opioids showed an increased OR for noncom-
pliance regarding other drugs. We thus hypothesize 
that their pain is not sufficiently treated by the opioid 
medication (49). Patients could concomitantly use 

NSAIDs or benzodiazepines as escape medication as it 
has already been found for patients with neuropathic 
pain (50). Additionally, reasons for non-reporting non-
opioid use could be that their use is trivialized by soci-
ety; they are frequently used by the general population 
for minor complaints. Patients may underestimate the 
necessity of reporting these substances to a physician. 

Also the point in time of the compliance testing 
in this study could explicate our findings. We tested 
patients before starting the pain treatment on the day 
of referral. Other groups tested patients’ compliance 
weeks, months, and sometimes years after the begin-
ning of their specialized pain treatment, meaning that 
in many patients, the pre-treatment medication may 
have been changed and most likely optimized by the 
pain specialists. In our pre-treatment patients, the 
reasons for patients to report their medication usage 
inadequately could be the shame of taking medication 
without the knowledge of the referring physician. In 
previous investigations the spectrum of analyzed sub-
stances was often a priori restricted to benzodiazepines, 
opioids, and illicit substances; therefore, noncompli-
ance regarding non-opioids was often not detectable. 

Moreover, in this study the percentage of under-
reported psychotropic drugs was not negligible. In 
agreement with the findings from Berndt et al (24), 
we found mostly benzodiazepines and antidepressants 
among the under-reported psychotropic drugs. Patients 
may often conceal the use of psychotropic drugs to 
avoid the suspicion of benzodiazepine addiction (51) or 
to avoid stigmatization. 

Of the substances leading to over-reporting in the 
pain clinic group, one third was coanalgesics and one 
third opioids. By over-reporting substances, patients 
could pretend to take medication. Pretending could be 
a hint for medication underuse due to fear of addiction 
(27,52), avoidance of unpleasant side effects, or ineffec-
tiveness of medication (53). In some patients the failure 
to detect medication could further result from irregular 
intake habits, when medications are taken symptom-
atically rather than regularly. In addition, patients may 
have a tendency to catastrophize the severity of their 
pain by pretending the intake of substances. 

This is the first study investigating medication com-
pliance in pain management that includes a control 
group in a cross-sectional study design. Compared with 
the pain patients, rates of noncompliance are signifi-
cantly lower in the control group, especially regarding 
over-reporting of medication intake. Therefore, this 
study contributes evidence of a significantly higher in-
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cidence of noncompliance in chronic pain patients. Cer-
tainly, the value of the pre-surgical group as a control is 
limited due to major differences in clinical parameters 
versus the patients from the pain clinic. In contrast to 
the pain clinic patients, there is no therapeutic relation-
ship to the control patients in the study interview. There 
is no personal interest to report certain substances and 
patients are conscious of the lack of consequences of 
misreports. Nevertheless under-reporting found in 
23% of the patients is disquieting, particularly in a 
pre-surgical division, where unknown substance intake 
may cause adverse effects during anesthesia. Because 
the types of not reported substances in the control 
group are the same as those of the pain clinic group 
(mainly non-opioids), similar concealment motives are 
hypothesized. 

A further aim of this study was the identification of 
potential risk factors for noncompliance. On this issue, 
results between different studies vary vastly. In contrast 
to Berndt et al (24), we could not prove polymedication 
to be predictive. Other authors described a coherence 
for age and gender with an increased risk for men and 
younger patients (19,26). As indicated in other studies, 
patients meeting ICD criteria for substance misuse (F10-
13) had no evidence for increased rates of noncompli-
ance (10). Similarly, insurance status did not influence 
noncompliance in the pain patients. This result is 
unexpected, as the effects of therapy, particularly in 
pain patients, are negatively correlated with worker’s 
compensation status after work injuries (54-56). 

However, high depression scores (ADS) seemed 
to be predictive for noncompliance in chronic pain 
patients. Furthermore, the combination of high ADS, 
reporting of opioids, and a long duration of pain led 
to an increased risk of noncompliance, which was 4.7 
times higher than in patients without one of these risk 
factors. The ADS primarily measures the current mood 

and depressive tendencies of patients. An association 
between depression and noncompliance has been 
published, not only in the context of chronic pain (57) 
but also in other medical disciplines (58-62). Neverthe-
less, in our study, only 29% of all patients having an 
increased ADS score indicated a current depressive dis-
order (F32-34). It is thus plausible that a high depression 
score in this context revealed a certain “distressed” pa-
tient group rather than depressive psychopathologies. 
In pain management institutions, the ADS can be used 
as a yellow flag, especially in the short period of a first 
admission interview. 

conclusion

To summarize, medication noncompliance is still 
a relevant problem in the treatment of chronic pain 
patients. Forty-three percent of the pain clinic patients 
in this investigation made incorrect statements regard-
ing their intake of pain medication. Compared with a 
control group, over-reporting of medication intake was 
more frequent. In contrast to research from American 
studies, non-opioid analgesics were more often under-
reported than opioids. High rates of non-reported 
NSAID intake increases the risk of gastrointestinal, 
renal, and cardiac impairment (63-65). Measures to im-
prove compliance should be part of comprehensive pain 
care. Interventional programs to enhance compliance 
including validated assessment questionnaires, as suc-
cessfully established for opioids (66-69), are necessary in 
the future. Therefore, toxicological drug monitoring in 
comprehensive pain centers is indispensable. 
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Appendix I. Analyses in serum: methods, elimination half-lives and limits of  quantification.

Substance Half  – live
in h

Method serum Limit of  quantification

Ibuprofen 2–3 HPLC <1.0 ug/ml 

Pregabalin 6,3 LC – MS/MS <0.2 ug/ml

Tilidine
*Nor – Tilidine ca. 3 HPLC <20 ng/ml

Amitriptyline 30 – 50 HPLC <20 ng/ml

Acetyl salicylic acid ca. 3 HPLC <1.0 ug/ml

Oxycodone 2 – 5 LCMS <1.0 ng/l

Metamizole (Dipyrone) 6 – 8 HPLC <0.5 ug/ml

Gabapentin 5 – 7 LC – MS/MS <0.2 ug/ml

Tramadol 5 – 10 HPLC <50 ng/ml

Morphine 1 – 4 GC/MS <5.0 ng/ml

Diclofenac 1 – 2 HPLC <0.1 ug/ml

Carbamazepine
*Carbamazepine – epoxid 12 – 60 HPLC <1.0 ug/ml

<0.1 ug/ml

Fentanyl
(transdemal) 1 – 3 LC – MS <0.2 ng/ml

Paracetamol
(Acetaminophen) 2 – 4 FPIA <2.0 ug/ml

Duloxetine 8 – 17 LC – MS/MS <5 ng/ml

Flupirtine
(Aminopyridine) 7 – 11 HPLC <0.1 ug/ml

Tetrazepam 10 – 26 HPLC <20 ng/ml

Citalopram 33 – 36 LC – MS/MS <10 ng/ml

Doxepin 8 – 25 HPLC <10 ng/ml

Mirtazapine 20 – 40 HPLC <10 ng/ml

Hydromorphone  2 – 3 LC – MS/MS <1.0 ng/ml

Lorazepam 10 – 40 HPLC <20 ng/ml

Zopiclone 3,5 – 8 HPLC <10 ng/ml

Baclofen 6,8 LC – MS/MS <0.05 ug/ml

Diazepam
*Nordiazepam

24 – 48
40 – 80 HPLC <20 ng/ml

Trimipramine 10 – 20 HPLC <10 ng/ml

Opipramol 6 – 23 LC – MS/MS <10.0 ng/ml

Oxazepam 6 – 20 HPLC <20 ng/ml

Paroxetine 16 – 24 HPLC <20 ng/ml

Zolpidem 2 – 5 HPLC <20 ng/ml

Substances and elimination half-lives (42,43) methods and limits of quantification of toxicological analyses of the laboratory; 
ordered by frequency of occurrence with a minimum of 3 cases; HPLC: high performance liquid chromatography; GC-MS: gas-
chromatography mass-spectrometry; LC-MS: liquid chromatography – tandem mass spectrometry; FPIA: fluorescence polarization 
immunoassay; *relevant metabolite.



Pain Physician: January/February 2014; 17:81-94

92  www.painphysicianjournal.com

RefeRences

1.  Broekmans S, Dobbels F, Milisen K, 
Morlion B, Vanderschueren S. Medica-
tion adherence in patients with chronic 
non-malignant pain: Is there a prob-
lem? Eur J Pain 2009; 13:115-123.

2.  Chapman KR, Walker L, Cluley S, Fab-
bri L. Improving patient compliance 
with asthma therapy. Respir Med 2000; 
94:2-9. 

3.  Elliott WJ. Improving outcomes in hy-
pertensive patients: Focus on adher-
ence and persistence with antihyper-
tensive therapy. J Clin Hypertens (Green-
wich) 2009; 11:376-382.

4.  Horne R. Adherence to asthma medi-
cation: A question of ability? Prim Care 
Respir J 2011; 20:118-119.

5.  Passik SD, Kirsh KL, McDonald MV, 
Ahn S, Russak SM, Martin L, Rosenfeld 
B, Breitbart WS, Portenoy RK. A pilot 
survey of aberrant drug-taking atti-
tudes and behaviors in samples of can-
cer and AIDS patients. J Pain Symptom 
Manage 2000; 19:274-286. 

6.  DiMatteo MR. Variations in patients’ 
adherence to medical recommen-
dations: A quantitative review of 50 
years of research. Med Care 2004; 
42:200-209.

7.  Okie S. A flood of opioids, a rising 
tide of deaths. N Engl J Med 2010; 
363:1981-1985.

8.  Dunn KM, Saunders KW, Rutter CM, 
Banta-Green CJ, Merrill JO, Sulli-
van MD, Weisner CM, Silverberg MJ, 
Campbell CI, Psaty BM, Von Korff M. 
Opioid prescriptions for chronic pain 
and overdose: A cohort study. Ann In-
tern Med 2010; 152:85-92.

9.  Manchikanti L, Helm S, Fellows B, 
Janata JW, Pampati V, Grider JS, et al. 
Opioid epidemic in the United States. 
Pain Physician 2012; 15:ES9-38.

10.  Morasco BJ, Gritzner S, Lewis L, Old-
ham R, Turk DC, Dobscha SK. System-
atic review of prevalence, correlates, 
and treatment outcomes for chronic 
non-cancer pain in patients with co-
morbid substance use disorder. Pain 
2011; 152:488-497.

11.  Ballantyne JC, LaForge KS. Opioid de-
pendence and addiction during opioid 
treatment of chronic pain. Pain 2007; 
129:235-255.

12.  Cifuentes M, Webster B, Genevay S, 
Pransky G. The course of opioid pre-
scribing for a new episode of disabling 
low back pain: Opioid features and 
dose escalation. Pain 2010; 151:22-29.

13.  Couto JE, Romney MC, Leider HL, 
Sharma S, Goldfarb NI. High rates of 
inappropriate drug use in the chronic 
pain population. Popul Health Manag 
2009; 12:185-190.

14.  Hartrick CT, Gatchel RJ, Conroy S. Iden-
tification and management of pain 
medication abuse and misuse: current 
state and future directions. Expert Rev 
Neurother 2012; 12:601-610.

15.  Højsted J, Nielsen PR, Guldstrand SK, 
Frich L, Sjøgren P. Classification and 
identification of opioid addiction in 
chronic pain patients. Eur J Pain 2010; 
14:1014-1020.

16.  Manchikanti L, Manchukonda R, Dam-
ron KS, Brandon D, McManus CD, Cash 
K. Does adherence monitoring reduce 
controlled substance abuse in chron-
ic pain patients? Pain Physician 2006; 
9:57-60.

17.  Melanson SE, Kredlow MI, Jarolim P. 
Analysis and interpretation of drug 
testing results from patients on chron-
ic pain therapy: A clinical laboratory 
perspective. Clin Chem Lab Med 2009; 
47:971-976.

18.  Michna E, Jamison RN, Pham LD, Ross 
EL, Janfaza D, Nedeljkovic SS, Narang S, 
Palombi D, Wasan AD. Urine toxicology 
screening among chronic pain patients 
on opioid therapy: Frequency and pre-
dictability of abnormal findings. Clin J 
Pain 2007; 23:173-179.

19.  Ives T, Chelminski P, Hammett-Stabler 
C, Malone R, Perhac J, Potisek N, Shilli-
day B, DeWalt D, Pignone M. Predictors 
of opioid misuse in patients with chron-
ic pain: A prospective cohort study. BMC 
Health Serv Res 2006; 6:46.

20.  Gilbert J, Wheeler G, Mick G, Storey 
B, Herder S, Richardson G, Watts E, 
Gyarteng-Dakwa K, Marino B, Kenney 
C, Siddiqi M, Broughton P. Importance 
of urine drug testing in the treatment of 
chronic noncancer pain: Implications of 
recent medicare policy changes in ken-
tucky. Pain Physician 2010; 13:167-186.

21.  Pergolizzi J, Pappagallo M, Stauffer 
J, Gharibo C, Fortner N, de Jesus M, 
Brennan M, Richmond C, Hussey D, 
(IDCSG) TIDCSG. The role of urine drug 
testing for patients on opioid therapy. 
Pain Pract 2010;10:497-507.

22.  Trescot AM, Boswell MV, Atluri SL, 
Hansen HC, Deer TR, Abdi S, Jasper JF, 
Singh V, Jordan AE, Johnson BW, Cica-
la RS, Dunbar EE, Helm S, Varley KG, 
Suchdev PK, Swicegood JR, Calodney 
AK, Ogoke BA, Minore WS, Manchikanti 

L. Opioid guidelines in the manage-
ment of chronic non-cancer pain. Pain 
Physician 2006; 9:1-39. 

23. Heit HA, Gourlay DL. Urine drug testing 
in pain medicine. J Pain Symptom Man-
age 2004; 27:260-267.

24.  Berndt S, Maier C, Schütz H. Polymed-
ication and medication compliance in 
patients with chronic non-malignant 
pain. Pain 1993; 52:331-339.

25.  Fishbain DA, Cutler RB, Rosomoff HL, 
Rosomoff RS. Validity of self-reported 
drug use in chronic pain patients. Clin J 
Pain 1999; 15:184-191.

26.  Katz N, Sherburne S, Beach M, Rose R, 
Vielguth J, Bradley J, Fanciullo G. Be-
havioral monitoring and urine toxicol-
ogy testing in patients receiving long-
term opioid therapy. Anesth Analg 2003; 
97:1097-1102, table of contents.

27.  Broekmans S, Dobbels F, Milisen K, 
Morlion B, Vanderschueren S. Pharma-
cologic pain treatment in a multidisci-
plinary pain center: Do patients adhere 
to the prescription of the physician? 
Clin J Pain 2010; 26:81-86.

28.  Starrels J, Becker W, Alford D, Kapoor 
A, Williams A, Turner B. Systematic re-
view: Treatment agreements and urine 
drug testing to reduce opioid misuse in 
patients with chronic pain. Ann Intern 
Med 2010; 152:712-720.

29.  Osterberg L, Blaschke T. Adherence 
to medication. N Engl J Med 2005; 
353:487-497.

30.  Christo PJ, Manchikanti L, Ruan X, Bot-
tros M, Hansen H, Solanki DR, Jor-
dan AE, Colson J. Urine drug testing 
in chronic pain. Pain Physician 2011; 
14:123-143.

31.  Cone E, Caplan Y. Urine toxicology 
testing in chronic pain management. 
Postgrad Med 2009; 121:91-102.

32.  Pesce A, West C, Egan City K, Strick-
land J. Interpretation of urine drug 
testing in pain patients. Pain Med 2012; 
13:868-885.

33.  Reisfield G, Salazar E, Bertholf R. Ra-
tional use and interpretation of urine 
drug testing in chronic opioid therapy. 
Ann Clin Lab Sci 2007; 37:301-314.

34.  Cramer JA, Roy A, Burrell A, Fairchild 
CJ, Fuldeore MJ, Ollendorf DA, Wong 
PK. Medication compliance and per-
sistence: Terminology and definitions. 
Value Health 2008; 11:44-47.

35.  Horne R. Compliance, adherence, and 
concordance: Implications for asthma 
treatment. Chest 2006; 130:65S-72S. 



Medication Compliance in Patients with Chronic Pain

www.painphysicianjournal.com  93

36.  Hammett-Stabler CA, Pesce AJ, Can-
non DJ. Urine drug screening in the 
medical setting. Clin Chim Acta 2002; 
315:125-135.

37.  Wu AH, Ostheimer D, Cremese M, 
Forte E, Hill D. Characterization of 
drug interferences caused by coelution 
of substances in gas chromatography/
mass spectrometry confirmation of tar-
geted drugs in full-scan and selected-
ion monitoring modes. Clin Chem 1994; 
40:216-220.

38.  Mikel C, Almazan P, West R, Crews B, 
Latyshev S, Pesce A, West C. LC-MS/
MS extends the range of drug analysis 
in pain patients. Ther Drug Monit 2009; 
31:746-748.

39.  Mikel C, Pesce A, West C. A tale of two 
drug testing technologies: GC-MS 
and LC-MS/MS. Pain Physician 2010; 
13:91-92.

40.  Baselt RC, Cravey RH. Disposition of 
Toxic Drugs and Chemicals in Man. 4th 
edition. Chemical Toxicology Institute, 
Foster City, 1995.

41.  Moffat AC, Osselton DM, Widdop B. 
Clarke’s Analysis of Drugs and Poisons: In 
Pharmaceuticals, Body Fluids, and Post-
mortem Material. 3rd edition. Pharma-
ceutical Press, London, 2004.

42.  Regenthal R, Krueger M, Koeppel C, 
Preiss R. Drug levels: therapeutic and 
toxic serum/plasma concentrations of 
common drugs. J Clin Monit Comput 
1999; 15:529-544.

43.  Schulz M, Schmoldt A. Therapeu-
tic and toxic blood concentrations of 
more than 500 drugs. Pharmazie 1997; 
52:895-911.

44.  Hautzinger M, Bailer M. ADS Allgeme-
ine Depressions Skala. Beltz, Weinheim, 
1993.

45.  Radloff L. The CES-D scale: A self-re-
port depression scale for research in 
the general population. Applied Psycho-
logical Measurement 1977; 3:385-401.

46.  Weissman MM, Sholomskas D, Pot-
tenger M, Prusoff BA, Locke BZ. As-
sessing depressive symptoms in five 
psychiatric populations: a validation 
study. Am J Epidemiol 1977; 106:203-214.

47.  Pesce A, Rosenthal M, West R, West C, 
Crews B, Mikel C, et al. An evaluation 
of the diagnostic accuracy of liquid 
chromatography-tandem mass spec-
trometry versus immunoassay drug 
testing in pain patients. Pain Physician 
2010; 13:273-281.

48.  Manchikanti L, Cash KA, Malla Y, Pam-
pati V, Fellows B. A prospective evalu-

ation of psychotherapeutic and illicit 
drug use in patients presenting with 
chronic pain at the time of initial evalu-
ation. Pain Physician 2013; 16:E1-E13.

49.  Krumova EK, Bennemann P, Kindler 
D, Schwarzer A, Zenz M, Maier C. Low 
pain intensity after opioid withdrawal 
as a first step of a comprehensive pain 
rehabilitation program predicts long-
term nonuse of opioids in chronic non-
cancer pain. Clin J Pain 2013; 29:760-769.

50.  Vo T, Rice AS, Dworkin RH. Non-ste-
roidal anti-inflammatory drugs for 
neuropathic pain: How do we explain 
continued widespread use? Pain 2009; 
143:169-171.

51.  Rosman S, Le Vaillant M, Pelletier-
Fleury N. Gaining insight into benzo-
diazepine prescribing in General Prac-
tice in France: A data-based study. BMC 
Fam Pract 2011; 12:28.

52.  Fishbain DA, Bruns D, Disorbio JM, 
Lewis JE, Gao J. Variables associated 
with self-prediction of psychopharma-
cological treatment adherence in acute 
and chronic pain patients. Pain Pract 
2010; 10:508-519.

53.  Lewis ET, Combs A, Trafton JA. Reasons 
for under-use of prescribed opioid 
medications by patients in pain. Pain 
Med 2010; 11:861-871.

54.  Harris I, Mulford J, Solomon M, van 
Gelder JM, Young J. Association be-
tween compensation status and out-
come after surgery: A meta-analysis. 
JAMA 2005; 293:1644-1652.

55.  Rohling ML, Binder LM, Langhinrich-
sen-Rohling J. Money matters: A meta-
analytic review of the association be-
tween financial compensation and the 
experience and treatment of chronic 
pain. Health Psychol 1995; 14:537-547.

56.  Spearing NM, Connelly LB, Gargett 
S, Sterling M. Does injury compensa-
tion lead to worse health after whip-
lash? A systematic review. Pain 2012; 
153:1274-1282.

57.  Wasan AD, Butler SF, Budman SH, 
Benoit C, Fernandez K, Jamison RN. 
Psychiatric history and psychologic ad-
justment as risk factors for aberrant 
drug-related behavior among patients 
with chronic pain. Clin J Pain 2007; 
23:307-315.

58.  DiMatteo MR, Lepper HS, Croghan 
TW. Depression is a risk factor for non-
compliance with medical treatment: 
Meta-analysis of the effects of anxiety 
and depression on patient adherence. 
Arch Intern Med 2000; 160:2101-2107.

59.  Eze-Nliam CM, Thombs BD, Lima BB, 
Smith CG, Ziegelstein RC. The as-
sociation of depression with adher-
ence to antihypertensive medications: 
a systematic review. J Hypertens 2010; 
28:1785-1795.

60.  Grenard JL, Munjas BA, Adams JL, Sut-
torp M, Maglione M, McGlynn EA, 
Gellad WF. Depression and medica-
tion adherence in the treatment of 
chronic diseases in the United States: 
A meta-analysis. J Gen Intern Med 2011; 
26:1175-1182.

61.  Krousel-Wood M, Islam T, Muntner P, 
Holt E, Joyce C, Morisky DE, Webber 
LS, Frohlich ED. Association of depres-
sion with antihypertensive medica-
tion adherence in older adults: Cross-
sectional and longitudinal findings 
from CoSMO. Ann Behav Med 2010; 
40:248-257.

62.  Cukor D, Rosenthal DS, Jindal RM, 
Brown CD, Kimmel PL. Depression is 
an important contributor to low medi-
cation adherence in hemodialyzed pa-
tients and transplant recipients. Kidney 
Int 2009; 75:1223-1229.

63.  Burmester G, Lanas A, Biasucci L, Her-
mann M, Lohmander S, Olivieri I, Scar-
pignato C, Smolen J, Hawkey C, Ba-
jkowski A, Berenbaum F, Breedveld F, 
Dieleman P, Dougados M, MacDonald 
T, Mola EM, Mets T, Van den Noort-
gate N, Stoevelaar H. The appropriate 
use of non-steroidal anti-inflammatory 
drugs in rheumatic disease: Opinions 
of a multidisciplinary European expert 
panel. Ann Rheum Dis 2011; 70:818-822.

64.  Plantinga L, Grubbs V, Sarkar U, Hsu 
CY, Hedgeman E, Robinson B, Saran 
R, Geiss L, Burrows NR, Eberhardt M, 
Powe N, Team CCS. Nonsteroidal an-
ti-inflammatory drug use among per-
sons with chronic kidney disease in 
the United States. Ann Fam Med 2011; 
9:423-430.

65.  Sostres C, Lanas A. Gastrointestinal ef-
fects of aspirin. Nat Rev Gastroenterol 
Hepatol 2011; 8:385-394.

66.  Jamison R, Ross E, Michna E, Chen L, 
Holcomb C, Wasan A. Substance mis-
use treatment for high-risk chronic 
pain patients on opioid therapy: A ran-
domized trial. Pain 2010; 150:390-400.

67.  Butler SF, Budman SH, Fernandez KC, 
Fanciullo GJ, Jamison RN. Cross-valida-
tion of a screener to predict opioid mis-
use in chronic pain patients (SOAPP-R). 
J Addict Med 2009; 3:66-73.

68.  Butler SF, Budman SH, Fanciullo GJ, 



Pain Physician: January/February 2014; 17:81-94

94  www.painphysicianjournal.com

Jamison RN. Cross validation of the 
current opioid misuse measure to 
monitor chronic pain patients on opi-
oid therapy. Clin J Pain 2010; 26:770-776.

69.  Compton PA, Wu SM, Schieffer B, 
Pham Q, Naliboff BD. Introduction of 
a self-report version of the prescription 
drug use questionnaire and relation-

ship to medication agreement non-
compliance. J Pain Symptom Manage 
2008; 36:383-395.


