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A Prospective Evaluation

Evaluation of Abuse of Prescription and Illicit Drugs in 
Chronic Pain Patients Receiving Short-Acting (Hydrocodone) 
or Long-Acting (Methadone) Opioids

An increasing number of studies 
have documented the relatively high in-
cidence of controlled substance abuse 
and illicit drug use among patients un-
dergoing treatment for chronic pain (1-
10). Manchikanti et al (3, 4) showed an 
18% to 24% incidence of controlled sub-
stance abuse among patients in interven-
tional pain management practice settings. 
Manchikanti et al (1, 5) also identified il-
licit drug use in patients without con-
trolled substance abuse in 14% to 16% 
of patients, and illicit drug use in patients 
with controlled substance abuse in 34% of 
patients. Katz et al (10), reporting the re-
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sults of behavioral monitoring and urine 
toxicology in patients receiving long-term 
opioid therapy, reported that 43% pre-
sented with either a positive urine toxicol-
ogy or one or more aberrant drug-taking 
behaviors. However, recent studies (11, 
12) that utilized an instrument identifying 
controlled substance abuse were able to 
identify only controlled substance abuse, 
but were unable to identify illicit drug use. 
Misuse of prescription-controlled sub-
stances and the use of illicit drugs indi-
vidually, or in combination with opioids 
leads to serious health consequences with 
increased healthcare costs, drug depen-
dence, overdose, and death (13, 14).

Among the various methods de-
scribed to help prevent opioid depen-
dency, the administration of long-acting 
opioids around the clock is the foremost 
(13-16). It is presumed that short-acting 
opioids not only provide inadequate pain 
management but also cause drug abuse 
and dependency. By contrast, long-acting 
opioids are thought to provide adequate 
pain management without dependency, 

abuse, or diversion. 
In chronic pain management, the 

goal of therapy is to provide sustained, 
around-the-clock analgesia that includes 
prevention of breakthrough pain (16). 
Pharmacotherapy for moderate to severe 
pain often begins with a non-opioid an-
algesic and progresses to fixed-dose opi-
oid combinations of hydrocodone or oxy-
codone with acetaminophen (17). These 
agents are appropriate for the manage-
ment of moderate pain with an episod-
ic pattern but are not suitable for more 
severe, continuous pain; at higher doses 
their use is constrained by the analgesic 
ceiling effect and by potential toxicities of 
the non-opioid component. 

For continuous analgesia, controlled-
release opioid formulations offer the ad-
vantage of a convenient dosing schedule 
(16). Controlled-release formulations of 
morphine, oxycodone, and methadone 
are considered as long-acting opioids. In 
contrast to general assumptions, oxyco-
done given four times daily is equivalent 
in efficacy and safety to controlled-release 

Background: Multiple studies have doc-
umented the incidence of illicit drug use and 
abuse of opioids. Over the years, several hy-
potheses have been proposed. Short-act-
ing opioids such as hydrocodone are gen-
erally considered to predispose patients to 
poor pain management, dependency, mis-
use, or abuse; whereas long-acting opioids 
such as methadone are thought to provide 
sustained pain management without depen-
dency or abuse. 

Objectives: To evaluate and identify the 
prevalence of illicit drug use and prescription 
drug abuse or misuse in patients receiving 
hydrocodone or methadone. 

Study design: A prospective, compara-
tive evaluation.

Methods: A total of 200 patients from 

an interventional pain management set-
ting, divided into two groups of 100 consec-
utive patients receiving either hydrocodone 
(Group I) or methadone (Group II)  were eval-
uated with urine testing for illicit drug use, 
and/or misuse or abuse of opioids. 

Drug testing was carried out by Rapid 
Drug Screen®. 

Results: Results of this study showed 
that 22% (95% CI, 13% - 30%) of Group I 
patients receiving hydrocodone used illicit 
drugs as compared with 24% (95% CI, 15% 
- 32%) of those in Group II who were receiv-
ing methadone. The misuse or abuse of a 
prescription opioid was seen in 3% (95% CI, 
0% - 6%) of the patients in Group I and 12% 
(95% CI, 5% - 18%) in Group II. In a signifi -
cant proportion of patients in both groups, 

the drug prescribed for them was not detect-
ed on testing.

The combined use of illicit drugs and 
misuse of prescription drugs was noted in 
24% (95% CI, 15% - 32%) in Group I and 33% 
(95% CI, 23% - 42%) in Group II.

Conclusions: There were no signifi cant 
differences as to illicit drug use and/or mis-
use of opioids in patients treated with hy-
drocodone or methadone. These fi ndings 
suggest that the use of a long acting opioid 
formulation by patients with chronic pain 
does not reduce the risk of drug abuse or im-
prove compliance with medical therapy.

Keywords: Controlled substance abuse, 
illicit drug use, abuse, misuse, drug depen-
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oxycodone given every 12 hours (18). In 
fact, in a systematic review of seven ran-
domized trials (16, 18-21), Chou et al (22) 
concluded that the trials showed no con-
sistent trends that demonstrated a differ-
ence in effectiveness between long-acting 
and short-acting opioids. 

However, thus far no controlled 
study has evaluated the abuse of prescrip-
tion-controlled substances, or the use of 
illicit drugs, among patients receiving ei-
ther short-acting or long-acting opioids. 
Hydrocodone is the most commonly uti-
lized short-acting opioid in chronic pain 
management. Among the multiple long-
acting opioids, OxyContin® is most com-
monly used, although with significant di-
version and abuse (13). Methadone is an 
inexpensive alternative to other long-act-
ing opioids (controlled-release morphine 
or oxycodone) with a better safety profile 
with respect to abuse and diversion than 
controlled-release oxycodone. It is more 
cost effective than controlled-release mor-
phine and has significant mortality relat-
ed to abuse and misuse (14). 

This evaluation was undertaken to 
compare abuse or misuse of controlled 
substances and the use of illicit drugs in 
two groups of patients: those receiving 
hydrocodone and those receiving meth-
adone. 

METHODS

A total of 200 consecutive patients 
were evaluated, with 100 in each of two 
groups (Group I − hydrocodone, Group 
II − methadone); all patients were consid-
ered to be stable at their prescribed dosag-
es. Hydrocodone (7.5 mg or 10 mg) with 
acetaminophen was administered three or 
four times daily. Methadone was admin-
istered two or three times daily at a total 
daily dose of 20 mg to 60 mg. 

All patients were in treatment in a 
pain management setting, receiving or 
having received interventional techniques 
along with opioids. All were considered to 

be in stable condition with their pain rea-
sonably controlled for at least six months, 
with stable or improving functional status 
and with no clinical evidence of abuse or 
misuse of opioids. Opioid therapy was not 
the mainstay of treatment, but was used 
only as supplemental therapy. With the 
understanding there would be no identi-
fication of individuals, all patients signed 
an informed consent for random drug 
monitoring and the publication of results. 
Appropriate precautions were taken to 
protect the privacy and identity of study 
participants. 

Drug abuse or misuse was consid-
ered if a patient tested positive for meth-
adone (i.e., all opioids are identified on 
drug screening as opioids – not as indi-
vidual drugs such as morphine, codeine, 
hydrocodone, etc.), or for oxycodone. In 
Group II, the presence of any opioid oth-
er than methadone was considered a posi-
tive result. Further, a potential misuse was 
considered if the prescribed drug was not 
detected in the urine test. Positive drug 
screen for cocaine was considered conclu-
sive by Rapid Drug Screen. Those patients 
on drugs that could potentially cause a 
false-positive screening for methamphet-
amine, amphetamines, or marijuana were 
also checked with a follow-up laboratory 
evaluation. The results confirmed by lab-
oratory evaluation were considered posi-
tive. 

Rapid Drug Screen is a one-step, lat-
eral flow immunoassay for the simultane-
ous detection of up to nine abused drugs 
by urine analysis. Each analysis occupies a 
separate channel intended for use in the 
qualitative detection of the various drugs. 

Statistical analysis
Data were recorded in a database 

using Microsoft® Access® 2000. Statis-
tical Package of Social Sciences (SPSS) 
software, Version 9.0, was used to gener-
ate descriptive tables. Demographic data 
were analyzed by means of the student’s t 

test and the chi-squared test. Fischer’s ex-
act test was used wherever the expected 
value was less than five. Results were con-
sidered statistically significant if the P val-
ue was less than 0.05. The prevalence and 
95% confidence intervals (CI) were cal-
culated.

RESULTS

A total of 200 patients receiving ei-
ther hydrocodone or methadone (Groups 
I and II) were evaluated with a Rapid 
Drug Screen. Urine samples from each 
patient were tested for the following 
drugs: cocaine, opiates, methadone, am-
phetamines, cannabinoids, barbiturates, 
benzodiazepines, methamphetamine, and 
phencyclidine. 

Patient fl ow
From December 2003 to February 

2004, 200 consecutive patients from a to-
tal of 765 patients were evaluated. While 
212 patients were judged eligible for par-
ticipation in the study, 12 patients were 
unable to provide a urine sample. 

Demographic characteristics
There were no significant differences 

between Groups I and II. Both groups had 
approximately 45% male patients (Group 
I - 45%, Group II - 46%). Age was (mean 
+ SD) 49 + 12 years in Group I and 48 + 
11.7 in Group II. Age range was 22 - 75 in 
both groups.

Illicit drug use
As illustrated in Table 1, 22% (95% 

CI, 13% - 30%) of the patients in Group I 
and 24% (95% CI, 15% - 32%) of the pa-
tients in Group II were using illicit drugs. 
There were no significant differences not-
ed between the groups with regard to the 
use of each illicit drug or combination of 
illicit drugs. 

Misuse or abuse of opioids
As illustrated in Table 2, hydrocodo-

ne was absent at the time of testing in 35% 
(95% CI, 26% - 44%) of the Group I pa-
tients, whereas methadone was absent in 
29% (95% CI, 20% - 39%) of the Group II 
patients. Further, 3% (95% CI, 0% - 6%) 
of the patients in Group I had evidence of 
methadone in their urine samples, and 
12% (95% CI, 5% - 18%) of the patients 
in Group II had a non-prescription opioid 
in their urine. There were no significant 
differences noted between the groups, ei-
ther with regard to the absence of the pre-

Group I (Hydrocodone) Group II (Methadone)

Cocaine 7% (95% CI, 2% - 12%) 4% (95% CI, 0% - 8%)

Marijuana 16% (95% CI, 8% - 23%) 20% (95% CI, 12% - 28%)

Total proportion of patients 
using illicit drugs*

22% (95% CI, 13% - 30%) 24% (95% CI, 15% - 32%)

CI = Confi dence Intervals; differences between groups not signifi cant
*Totals may not correlate as some patients used combination of drugs

Table 1. Prevalence of  Illicit Drug Use
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or 8.3% of the population aged 12 or old-
er, were current illicit drug users. An esti-
mated 6.2 million persons, or 2.6% of the 
population aged 12 or older, were cur-
rent users of psychotherapeutic drugs tak-
en non-medically, with 4.4 million peo-
ple using pain relievers, 1.8 million us-
ing tranquilizers, 1.2 million using stim-
ulants, and 0.4 million using sedatives. 
In addition, an estimated 11 million per-
sons reported driving under the influence 
of an illicit drug during the previous year, 
which corresponds to 4.7% of the popula-
tion aged 12 or older. Approximately 1.9 
million persons aged 12 or older had used 
OxyContin non-medically at least once in 
their lifetime, an increase from 957,000 
such uses in 2001. OxyContin’s psycho-
therapeutic use for non-medical purpos-
es was second only to marijuana. For the 
first time, OxyContin use for non-medi-
cal purposes was the same as for the use 
of cocaine; abuse and deaths have been re-
ported with OxyContin and methadone 
with prescription use (13, 14). 

Opioids are analgesics that affect no-
ciception by the modulation of ascend-
ing and descending pathways. Tradition-
ally, opioid preparations have been clas-
sified into two categories: weak or strong 
opioid analgesics. Weak opioids include 
codeine, dihydrocodeine, hydrocodone, 
propoxyphene, meperidine, and pentaz-
ocine. Their effectiveness at higher dos-
ages is limited by an increased incidence 
of side effects; these include nausea and 

scribed drug in the urine or the presence 
of non-prescription opioid in the urine. 

Combined use of illicit drugs and misuse 
of prescription drugs

As illustrated in Table 3, total use and 
misuse was noted in 24% (95% CI, 15% - 
32%) of the patients in Group I and 33% 
(95% CI, 23% - 42%) in Group II. 

DISCUSSION

This evaluation of illicit drug use, 
with or without prescription-controlled 
substance abuse or misuse, showed no sig-
nificant differences between patients re-
ceiving hydrocodone and those receiving 
methadone. There was confirmed use of 
illicit drugs in 22% of patients in Group 
I and 24% of patients in Group II. Fur-
ther, misuse or abuse of opioids was con-
firmed in 3% of patients in Group I and 
12% in Group II. There was a total use of 
illicit drugs and/or misuse of prescription 
drugs in 24% of the patients in Group I 
and 33% of the patients in Group II. Ad-
ditionally, 35% of the patients in Group I 
and 29% of the patients in Group II pre-
sented with negative screening for the pre-
scribed drug. The results of this study are 
similar to previous publications (1-10). 
However, this is the first study to evalu-
ate illicit drug use and opioid abuse in pa-
tients receiving two diverse opioids. 

Results from the 2002 National Sur-
vey on Drug Use and Health (23) showed 
that an estimated 19.5 million Americans, 

constipation with codeine, central ner-
vous system excitation with propoxy-
phene, and dysphoric effects with pentaz-
ocine (24, 25). Drugs with a wide thera-
peutic range and without a ceiling effect 
for analgesia include morphine, hydro-
morphone, methadone, oxycodone, and 
transdermal fentanyl. In this category, 
higher doses produce an increasing level 
of analgesia. Thus, all long-acting opioids, 
including controlled-release morphine, 
controlled-release oxycodone, and metha-
done, are considered ideal agents in man-
aging chronic pain. 

Hydrocodone undergoes extensive 
hepatic conjugation and oxidative degra-
dation to a variety of metabolites excret-
ed mainly in the urine. The major excret-
ed metabolites of hydrocodone are con-
jugates of dihydrocodeine and nordihy-
drocodeine (both conjugated to approxi-
mately 65%) (26). Some of the hydroco-
done metabolites (hydromorphone, dihy-
drocodeine) are pharmacologically active 
on the opioid receptors and may contrib-
ute, in various degrees, to the analgesic ac-
tivity of hydrocodone, or they may pro-
duce unexpected renal dysfunction side 
effects with impaired excretion. Hydroco-
done is the most commonly used opioid 
analgesic due to its Schedule III controlled 
substance status as compared to oxycodo-
ne, which is Schedule II. Hydrocodone is 
classified as a mild, weak, or low potency 
opioid because the maximum daily dose 
of opiate that can be administered is limit-
ed by the maximum safe dose of the non-
narcotic component of the formulation.

Methadone (Dolophine) is a long-
acting opioid with a long half-life corre-
lating with its prolonged duration of ac-
tion. Methadone may offer several advan-
tages over morphine: extended suppres-
sion of withdrawal symptoms in opioid-
dependent patients, slower development 
of tolerance and physical dependence, 
milder withdrawal symptoms after abrupt 
termination, and lower potential for abuse 
and diversion (26).

Among all illicit drugs, marijuana is 
the most widely abused and readily avail-
able in the United States, with an estimat-
ed 14.6 million users, or 6.2% of the pop-
ulation aged 12 or older. Among mari-
juana users in 2002, about one-third, or 
4.8 million persons, had used it on 20 or 
more days in the previous month (23). In 
this study, marijuana was the most com-
monly abused drug − 16% in Group I and 
20% in Group II − as compared with gen-

Group I (Hydrocodone) Group II (Methadone)

Absence of prescribed drug 
in urine

35% (95% CI, 26% - 44%) 29% (95% CI, 20% - 39%)

Presence of non-prescription 
opioid in urine

3% (95% CI, 0% - 6%) 12% (95% CI, 5% - 18%)

Table 2. Misuse or Abuse of  Opioids

CI = Confi dence Intervals; differences between groups not signifi cant

Group I (Hydrocodone) Group II (Methadone)

Illicit drug use 22% (95% CI, 13% - 30%) 24% (95% CI, 15% - 32%)

Non-prescription opioid use 3% (95% CI, 0% - 6%) 12% (95% CI, 5% - 18%)

Combined use and misuse 1% (95% CI, 0% - 3%) 3% (95% CI, 0% - 6%)

Total* use and misuse 24% (95% CI, 15% - 32%) 33% (95% CI, 23% - 42%)

CI = Confi dence Intervals; differences between groups not signifi cant
*Totals may not correlate as some patients used combination of drugs

Table 3. Combined use of  illicit drugs and misuse of  prescription drugs
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eral population usage of 6.2%. These re-
sults are similar to multiple previous stud-
ies (1, 5, 9-11).

Following marijuana and psycho-
therapeutic drugs, cocaine is the most 
common drug abused. In 2002, an esti-
mated 2 million persons (0.9%) were cur-
rent cocaine users, 567,000 of whom used 
crack cocaine (23). Cocaine use increased 
from 0.5% in 2000 to 0.9% of the popula-
tion in 2002. Compared with the general 
population, cocaine use in this study was 
7% in Group I and 4% in Group II.

The study may be criticized for uti-
lizing rapid drug screening instead of 
Gas Chromatography/Mass Spectroscopy 
(GC/MS), or enzyme immunoassay. How-
ever, rapid drug screening utilizes enzyme 
immunoassay and has been shown to be 
valid. It is a good screening tool provid-
ing rapid and inexpensive testing of mul-
tiple drugs. Indeed, side-by-side compar-
ison of rapid drug testing with GC/MS 
yielded over 90% correlation for various 
drugs. Percent agreement with GC/MS 
was 91% for THC, 93% for cocaine, over 
96% for methadone, over 95% for opi-
oids, 96% for amphetamines and meth-
amphetamines, and 99% for barbiturates. 
Thus, we believe that the results are rea-
sonably accurate. However, one should 
exercise caution if the patient is denied 
future treatment based on these results. 
They should be accurately confirmed with 
laboratory testing utilizing GC/MS.

CONCLUSIONS

Similar proportions of patients who 
received hydrocodone and methadone 
were shown to use the illicit drugs, co-
caine and marijuana. Moreover, nearly 
one-third of the patients in both groups 
did not have detectable levels of the pre-
scribed opioid in their urine samples at 
the time of testing, which implies that 
they were non-compliant with medical 
therapy. There were no significant differ-
ences in prescription opioid abuse or il-
licit drug use between patients who re-
ceived hydrocodone or methadone. These 
findings suggest that the use of a long act-
ing opioid formulation by patients with 
chronic pain does not reduce the risk of 
drug abuse or improve compliance with 
medical therapy.
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