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ORIGINAL ARTICLE

Comparison Between Urinalysis Results and Self-Reported Heroin Use Among
Patients Undergoing Methadone Maintenance Treatment in China

Li Lia, Li-Jung Lianga, Chunqing Lina, Nan Fenga, and Zunyou Wub

aSemel Institute for Neuroscience and Human Behavior, University of California at Los Angeles, Los Angeles, California, USA; bNational Center for
AIDS/STD Control and Prevention, Chinese Centers for Disease Control and Prevention, Beijing, China
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ABSTRACT
Background: The validity and concordance of two main measures of drug use behavior, self-report
and urinalysis, has long been discussed. More understanding is needed about the underlying factors
associated with discordance between these two methods. Objectives: Describe the pattern and asso-
ciated factors of discordance between self-reported heroin use and the urinalysis results of opiate
use among methadone maintenance therapy (MMT) patients in China. Methods: A total of 2,448 MMT
patients from 68 clinics in five provinces of China participated in a survey, which collected informa-
tion on demographics, drug use and MMT-related factors, depressive symptoms, and drug avoidance
self-efficacy. The most recent urine morphine test result was obtained from medical records and com-
pared with self-reported heroin use. Participants who had urinalysis within 14 days of the survey were
included in the analysis. Results: Among the 1,092 participants, 70 (6.4%) self-reported heroin use and
195 (17.9%) had positive urinalysis results. The over-reporters group had significantly higher education,
and the under-reporters had significantly higher level of drug-avoidance self-efficacy and lower level
of depressive symptoms. Among the participants who either self-reported heroin use or had positive
urinalysis results, being young, having higher education, and having lower level of depressive symp-
toms were associated with discordance between self-reports and urinalysis results. Conclusion: The
combination of both measures in assessing drug use behavior seems necessary. The validity of self-
report should be considered differently based on demographic and psychosocial characteristics.

In drug use research literature, self-report and urinalysis
are the two most commonly used methods to assess drug
use behavior (Chermack et al., 2000; Denis et al., 2012).
Although self-report is considered a convenient method,
its validity is frequently questioned because of potential
misreports influenced by factors such as concerns of con-
fidentiality, negative consequences, and social-desirability
(Chermack et al., 2000; Rehle, Lazzari, Dallabetta, &
Asamoah-Odei, 2004). Urinalysis, in contrast, is regarded
as a more accurate measure of drug use because it is not
subject to the potential biases associated with self-reports
(Ciesla & Spear, 2001; Lennox, Dennis, Scott, & Funk,
2006). However, in addition to the cost of urine screens
(Ciesla & Spear, 2001), the accuracy of urinalysis depends
on the sensitivity of the method, quantity of drug used or
time since its use, and the retention time of the substance
(Digiusto, Seres, Bibby, & Batey, 1996; Kilpatrick, Howlett,
Sedgwick, & Ghodse, 2000).

Previous studies showed that the level of concordance
between self-report and urinalysis, often reflected by the
kappa value, varies by a wide range because of many
factors, such as types of subjects studied, context of

CONTACT Li Li lililili@ucla.edu UCLA Semel Institute-Center for Community Health,  Wilshire Boulevard, Suite , Los Angeles, CA , USA.

assessment, and confidentiality of patient reports (Cher-
mack et al., 2000; Denis et al., 2012; Digiusto et al., 1996;
Solbergsdottir, Bjornsson, Gudmundsson, Tyrfingsson,
& Kristinsson, 2004). Two studies examining the validity
of risk behavior assessment questionnaire indicated that
self-report questionnaire could serve as a valid assess-
ment of drug use behavior (kappa = 0.52 and 0.65 in two
samples) (Dowling-Guyer et al., 1994; Needle et al., 1995).
When comparing with urine test results, acceptable con-
cordance was reported when confidentiality was ensured
or there is no consequence (Grella, Anglin, & Wugalter,
1997; Magura, Nwakeze, & Demsky, 1998; Weatherby,
Needle, Cesari, & Chitwood, 1994; Zanis, McLellan &
Randall, 1994). Under naturalistic treatment conditions
where confidentiality was not ensured, Chermack et al.
(2000) found higher rates of substance use based on
urinalysis than patient self-reports and poor concordance
between the two was reported. By contrast, Denis and
his colleagues (2012) found that patients did not under-
report their substance use in a naturalist clinical assess-
ment setting and reported a high consistency between
self-reported substance use and urinalysis results.

©  Taylor & Francis Group, LLC
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Several studies examined the underlying causes of con-
cordance and discordance between self-report and urinal-
ysis results with respect to demographic characteristics of
patients, drug-use-related factors, and treatment-related
factors. Among the patient demographic characteristics,
age was associated with under-reporting; specifically,
subjects aged over 30 years were more likely to under-
report their substance use behaviors (Magura, Goldsmith,
Casriel, Goldstein, & Lipton, 1987). Regarding drug-use-
related factors, findings from the study by Wish and his
colleagues (1997) revealed that self-reported substance
use was more likely to be valid among extensive drug
users, defined as those who use heroin or cocaine on
daily basis. Regarding treatment-related factors, several
studies in methadone maintenance therapy (MMT) set-
tings reported that the patient’s stage in treatment was an
important factor influencing the report concordance. For
example, MMT applicants had more accurate self-reports
than those who had previously undergone treatment
(Digiusto et al., 1996). Under-reporting also occurs more
frequently at the follow-up stage than at the intake stage
(Reilly, Twyman, & Williams, 1985). Poorer concordance
among patients who have undergone MMT for a relatively
long time compared with newly admitted patients was
also reported (Chermack et al., 2000). One hypothesis
is that at the follow-up stage, patients tend to conceal
their drug use to maximize the benefit of the treatment
they receive. In contrast, at the intake stage, applicants
or newly admitted patients tend to disclose their sub-
stance behavior to justify their eligibility for treatment.
Similar results were also reported for other addiction
treatment settings (Buchan, Dennis, Tims, & Diamond,
2002; Wish, Hoffman, & Nemes, 1997). Nevertheless,
another study reported no significant difference in con-
cordance between the different treatment stages (Denis
et al., 2012). Johnson and colleagues’ study indicated that
self-report could be considered reliable and valid among
out-of-treatment drug users at six-month follow up. They
also pointed out that the validity finding could be an
overestimate of actual validity, since participants were
prescreened and warned that an impending urinalysis
would be conducted (Johnson et al., 2000).

Although MMT has been adopted as a national strat-
egy to address the drug abuse problem and related human
immunodeficiency virus (HIV) infections in China for
more than ten years, one of the major barriers to address-
ing the problems is continued drug use among patients
and the related low retention rates of MMT programs (Wu
et al., 2013). Self-reported drug use and urinalysis are both
used to monitor continued drug use in China’s MMT pro-
gram. Several previous studies on concurrent heroin use
during MMT in China showed that the level of agreement

between the two measures was moderate (kappa = 0.40–
0.47; Landis & Koch, 1997; Li, Lin, Wan, Zhang, & Lai,
2012; Lin et al., 2010; Sullivan et al., 2014). However, there
is a dearth of literature examining the associating factors
of concordance/discordance between the two measures
among MMT patients in China. The current study aimed
to compare self-reported heroin use and urinalysis of opi-
ate use among MMT patients in China, and to explore fac-
tors associated with discordance between the two assess-
ment methods.

Methods

Participants

This study used the baseline data of a randomized con-
trolled intervention trial implemented in five provinces
in China, Sichuan, Guangdong, Shanxi, Hunan, and
Jiangsu. The baseline data collection was conducted from
September 2012 to August 2013. A total of 68 MMT
clinics were randomly selected from the list of MMT
clinics with more than 80 current patients in the five
provinces. Thirty-six patients were randomly selected
from each of the participating clinics using a system-
atic sampling approach. According to China’s national
guidelines (China Ministry of Health, China Ministry of
Public Security & China Food and Drug Administration,
2006), all MMT patients must be: (1) at least 20 years old,
(2) opiate dependent, (3) lacking severe psychosis and
neurological damage, and (4) not under criminal or civil
charges. These criteria were also applied to select eligible
participants of the current study. With that said, this study
only included patients who fulfilled the national criteria
and were receiving MMT services at the participating
clinics at the time of the study. MMT service providers
referred the randomly selected patient to the project out-
reach staff. Following a standardized script, the project
staff explained the study procedures and voluntary nature
to the potential participants. During the recruitment
process, the project staff particularly emphasized the fact
that the data collected would be strictly confidential, and
their name or identifiable information would not appear
on assessment instruments. They were also informed that
their responses to survey questions would not be shared
with their service providers, and all the data will be
stored in a secured centralized location and be available
to research investigators only. All these confidentiality
statements were communicated verbally and printed
in the informed consent and provided to the potential
participants. Written informed consent was obtained
prior to the assessment. The refusal rate was less than
10%.
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Clinical data collection

According to the national guidelines in China, MMT
patients are required to provide urine samples to test for
opiate use once a month on a random schedule (Cao et al.,
2014). Urinalysis was performed by MMT providers to
test for heroin use (detected as morphine). The manufac-
turer of the testing kit varies across clinics. To reduce the
burden of frequent sample collection for both providers
and patients, we did not conduct additional biomedical
tests specifically for this study. The latest urinalysis and
HIV serostatus results were obtained from the medical
records with participant consent. The clinical data were
merged with the behavioral data using a unique partici-
pant identification number.

Behavioral data collection

The assessment was administered using the computer
assisted personal interview (CAPI) method. Assessment
activities were conducted in a private room in the MMT
clinic. Trained interviewers read survey questions to the
participants and entered their responses directly into lap-
top computers. It took approximately 45–60 minutes to
complete the process. Patients received 30 yuan (US:
$4.80) for participation in the assessment. The partic-
ipating institutes in both China and the United States
approved the study protocol.

Measures

In addition to the sociodemographic characteristics, such
as age, gender, education, and household income (yuan),
the questionnaire collected heroin use and treatment-
related information. To measure MMT doses, participants
were asked about the average dose of methadone they had
received in the past 30 days. They were also asked in which
year they started using heroin. A continuous variable of
heroin lifetime use (in years) was generated by calculat-
ing the difference between the current year and the year
in which the patient started using heroin. Similarly, the
length to MMT (in years) was measured by asking partic-
ipants the date of their admission to the MMT clinic and
calculating the difference between the assessment date
and the date of MMT admission. Self-reported heroin use
was documented by asking participants whether they had
used heroin in the past seven days (yes or no).

Depressive symptoms were measured using a short-
ened version of the Zung self-rating depression scale
(Zung, 1965). This scale is widely used to measure levels
of depressive symptoms in research (World Health Orga-
nization, 2015), and was validated among MMT patients
in China (Yin et al., 2015). The scale is a nine-item

instrument consisting of six negatively worded items,
such as “I feel down-hearted and blue,” “I get tired for no
reason,” and “I have trouble sleeping at night”, and three
positively worded items, such as “I feel hopeful about the
future.” The participants were asked how often they felt
each of the items. The response categories ranged from
(1) “a little of the time” to (4) “most of the time.” After
reversely coding the three positive items, a continuous
variable was generated by summing the items. A higher
overall score indicated a higher level of depressive symp-
toms (Cronbach’s alpha = 0.73).

Drug avoidance self-efficacy was measured using ques-
tions from the drug-avoidance self-efficacy scale (DASES)
(Martin, Wilkinson, & Poulos, 1995). Seven of the 16
questions were selected based on the relevance to the tar-
get population. The instrument was used previously to
measure confidence and the perceived capability of self-
drug avoidance among MMT patients (Li et al., 2013).
In consideration of Chinese culture, we modified several
questions from the original scale. For example, we used
the question “Imagine it is Chinese New Year and you
plan to do something special to celebrate, would you use
drugs?” Each question was answered on a 5-point Likert-
scale ranging from (1) “definitely” to (5) “definitely not.”
The overall continuous score was constructed by sum-
ming the seven items with the three questions reversely
coded. A higher overall score indicated a higher level of
self-efficacy to avoid drug use (Cronbach’s alpha = 0.77).

Statistical analysis

A total of 2,448 participants completed the survey and
2,444 had urinalysis results in the medical record. The
time lag between the date of urinalysis and the self-report
was calculated. Majority of the participants (N = 1,973;
80%) had their urinalysis conducted within 28 days of
the survey; however, 22% (N = 545) of the participants
had their time lag within seven days. To cleanly address
our research questions of interest, our analysis sample
included the participants who had their time lag between
self-report and urine sample dates within 14 days (N =
1,092; about 45% of the original sample).

Four subgroups were defined based on the combina-
tion of self-reported heroin use in the past seven days
and urinalysis results: (1) positive concurrent group, who
self-reported heroin use and had positive urinalysis data;
(2) over-reporters, consisted of participants who self-
reported heroin use but had negative urinalysis results,
(3) under-reporters, who had positive urinalysis results
but self-reported no heroin use; and (4) negative concur-
rent group, who had negative urinalysis and self-reported
no heroin use. First, descriptive statistics and frequencies
for the demographic, clinical, and drug use characteristics
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were summarized by group. Next, we reported the degree
of agreement between the patients’ self-reported heroin
use during the past seven days and their urinalysis results
using the observed agreement between the self-report and
urinalysis as well as Cohen’s kappa statistic. Third, the
continuous and categorical characteristics of the over-
reporters and under-reporters were compared with pos-
itive concurrent group using ANOVA and Chi-square
tests, respectively. Lastly, we explored factors associated
with the discordance between self-reports and urinalysis
results among those who either reported using drugs in
the past seven days or had positive urinalysis results using
a logistic mixed-effects regression model with clinic-level
random effects. The prespecified factors of interest were
demographic characteristics (age, gender, and education),
disease-related factors (HIV status), and drug use and
MMT-related factors (years of heroin lifetime use, MMT
dose, and length of MMT), adjusting for time lag between
interview and urine date. The province was also included
in the regression model to account for variability across
provinces. The adjusted odds ratios (AOR) and corre-
sponding 95% confidence intervals (CI) are presented. All
statistical analyses were performed using the SAS System
for Windows version 9.4 (Cary, NC).

Results

Sample description

The demographics, HIV status, heroin use, and MMT-
related characteristics of the 1,092 participants are sum-
marized in Table 1. Over half the patients (53.4%) were
between 36 and 44 years old, and majority of them were
males (77.9%). More than half of the patients were mar-
ried or living with a partner at the time of the assessment,
and 84.3% had received seven or more years of educa-
tion. Forty-six percent of the patients reported a monthly
household income of 2,000 yuan or lower. HIV preva-
lence among the study sample was 4.6%. About one third
(31.6%) of the patients had daily methadone dosage above
60 mL. The average length of MMT of patients was about
four years. The majority of the patients had used heroin
for more than ten years.

Drug use characteristics

Regarding heroin use in self-report and urine sample
within 14 days, 17.9% (195/1,092) of participants had
positive urinalysis, where 6.4% (70/1,092) of them self-
reported heroin use. There were 31 (2.8%) participants
self-reported heroin use and had positive urinalysis
(positive concurrent group). Less than 4% of participants

(N = 39) self-reported heroin use but had negative urinal-
ysis results, and they were categorized as over-reporters.
Under-reporter group had 164 (15.0%) participants, who
had positive urinalysis results but self-reported no heroin
use. Almost 80% of the sample (N = 858) fell in the neg-
ative concurrent group, who had negative urinalysis and
self-reported no heroin use (Table 1). Similar percent-
ages of positive concurrent group, negative concurrent
group, over-reporters, and under-reporters were found in
various time lags. For instance, among 545 participants
having their urine tests within seven days of the survey,
106 had either positive urinalysis results or self-reports
(3.1% in positive concurrent group; 3.7% in over-reporter
group; and 12.7% in under-reporter group).

Agreement between self-report and urinalysis

The overall observed agreement between the self-
reported heroin use and urinalysis data was 81.4% (rang-
ing from 74.9% to 89.9% across provinces), with relatively
poorly consistent positive results (2.8%) and highly con-
sistent negative results (78.6%). The overall Cohen’s kappa
statistic for agreement between the self-report and urinal-
ysis data was 0.15 (range 0.05–0.25 across provinces), sug-
gesting a fair level of agreement (Landis & Koch, 1997).

Comparison of under-reporters, over-reporters, and
positive concurrent group

There were significant differences in education, drug
avoidance self-efficacy, and depressive symptoms among
positive concurrent group, under-reporters, and over-
reporters (Table 1). The patients in the over-reporter
group had significantly more years of education than
those in the positive concurrent group (mean: 9.7 vs. 8.2;
P = 0.012). The under-reporters had significantly higher
level of drug-avoidance self-efficacy (mean: 27.6 vs. 23.7;
P = 0.0002), but lower level of depressive symptoms
(mean: 17.7 vs. 21.4; P = 0.0008) compared to positive
concurrent group.

Factors associated with discordance between
self-report and urinalysis

Among the patients who either self-reported heroin use
or had positive urinalysis results, younger patients (AOR:
11.2 and 5.77 for 35 or younger and 36–45 years old,
respectively), and patients who completed more years of
education (AOR = 4.94, 95% CI: 1.57, 15.5) had higher
odds of discordance between the self-report and urinaly-
sis. Higher levels of depressive symptoms were associated
with lower odds of discordance between the self-report
and urinalysis (AOR = 0.89, 95% CI: 0.81, 0.98) (see
Table 2).
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Table . Sample characteristics, overall and by subgroups based on self-report and urinalysis results.

Overall SR+; U+ SR+; U- SR-; U+ SR-; U-
N = , N =  N =  N =  N = 

Age
Mean (SD) . (.) . (.) . (.) . (.) . (.)
 or younger  (.)  (.)  (.)  (.)  (.)
–  (.)  (.)  (.)  (.)  (.)
 or older  (.)  (.)  (.)  (.)  (.)

Male  (.)  (.)  (.)  (.)  (.)
Educationa,b

Mean (SD) . (.) . (.) . (.) . (.) .(.)
 years or less  (.)  (.)  (.)  (.)  (.)
– years  (.)  (.)  (.)  (.)  (.)
More than  years  (.)  (.)  (.)  (.)  (.)

Marital status
Single  (.)  (.)  (.)  (.)  (.)
Married/Living with partner  (.)  (.)  (.)  (.)  (.)
Divorced/Separated/Widowed  (.)  (.)  (.)  (.)  (.)

Monthly household income (yuan)
Mean (SD) , (,) , (,) , (,) , (,) , (,)
, or less  (.)  (.)  (.)  (.)  (.)
,–,  (.)  (.)  (.)  (.)  (.)
,–,  (.)  (.)  (.)  (.)  (.)
, or more  (.)  (.)  (.)  (.)  (.)

HIV positive  (.)  (.)  (.)  (.)  (.)
Methadone dose (More than  mL/day)  (.)  (.)  (.)  (.)  (.)
Length of MMT

Mean (SD) . (.) . (.) . (.) . (.) . (.)
 year or less  (.)  (.)  (.)  (.)  (.)
– years  (.)  (.)  (.)  (.)  (.)
More than  years  (.)  (.)  (.)  (.)  (.)

Heroin lifetime use more than  years  (.)  (.)  (.)  (.)  (.)
Drug avoidance self-efficacy, M(SD)a,c . (.) . (.) . (.) . (.) . (.)
Depressive symptoms, M(SD)a,c . (.) . (.) . (.) . (.) . (.)

SR = Self-report; U = urinalysis.
aSignificant group differences in education, drug avoidance self-efficacy and depressive symptoms were observed using ANOVA.
bSignificant difference between (SR+; U+) and (SR+; U−), P < .;
cSignificant difference between (SR+; U+) and (SR−; U+), P < ..

Table . Logistic mixed-effects regression∗ on discordance
between self-report and urinalysis data.

Outcome = Discordance between self-report
and urinalysis data

Adjusted odds ratio % CI

Age (REF: >  years)
 or younger . (., .)
– . (., .)

Male . (., .)
Education (REF: <  years)

Primary school or higher . (., .)
Marital status (REF: Divorced/Separated)

Single . (., .)
Married/Living with

partner
. (., .)

Monthly household income
(REF: �, or more)

, or less . (., .)
,–, . (., .)

HIV positive . (., .)
Heroin lifetime use (REF: >  years)

Less than  years . (., .)
MMT dose ( mL/day) . (., .)
Length of MMT (year) . (., .)
Drug avoidance

self-efficacy
. (., .)

Depressive symptoms . (., .)

∗Controlling for province and time lag between interview and urine date.

Discussion

This study reported a low concordance between self-
reported heroin use and urinalysis results among MMT
patients in China. The discordance is mainly due to
under-reporting, which is consistent with previous stud-
ies conducted under naturalistic conditions, in which
confidentiality is not ensured (Chermack et al., 2000;
Preston, Silverman, Schuster, & Cone, 1997). This pro-
vided further evidence that concurrent drug use in MMT
clinics is underestimated even the interviewers empha-
sized the confidentiality prior to the data collection.
Drug-use-related stigma, fear of legal repercussions, and
avoidance of the negative consequences associated with
continued heroin use in MMT could be the underlying
causes for the unwillingness to report having used illicit
drug (Chermack et al., 2000; Napper, Fisher, Johnson, &
Wood, 2010). On the other hand, there were also a small
proportion of the participants over-reported their heroin
use. This could have been due to the recall bias or misun-
derstanding of the question. For example, the participants
might mistakenly recognize the drug terminology used
in the questionnaire and confuse other substance use
with heroin (Falck, Siegal, Forney, Wang, & Carlson,



6 L. LI ET AL.

1992; Johnson et al., 2000). There also may have been
some patients who exaggerated heroin use to impress the
interviewer or to show rebellion (Macleod, Hickman, &
Smith, 2005; Napper et al., 2010). In addition, it takes
approximately 48 hours for heroin to be detected in the
urine morphine test, depending on hydration, heroin
dose and concentration, metabolism, body mass, urine
pH, duration of use, and other factors (Moeller, Lee, &
Kissack, 2008). While there is no gold standard in mea-
suring drug use, it is recommended that in natural clinical
settings, using a combination of self-reports and biolog-
ical measures to monitor drug use behavior is necessary.

The study revealed that extent of discordance between
self-report and urinalysis differs by patient’s characteris-
tic. The patients who are over 45 years were found to
have a higher level of concordance between the two mea-
sures compared to their younger counterparts. The find-
ing is supported by literature (Mackesy-Amiti, Fendrich,
& Johnson, 2008; Magura et al., 1987), which suggested
that MMT patients tend to discontinue concealing drug
use behaviors as they mature, and social pressure on peo-
ple who use drugs decreases with age (Mackesy-Amiti
et al., 2008). Interestingly, we found that education is asso-
ciated with discordance and particularly over-reporting.
This finding is contradictory to Fendrich and Johnson’s
(2005) study, which reported that inadequate education
and low literacy levels may result in increased survey
errors. We speculate the over-reporting of heroin use with
high education could be related to the fact that educa-
tional attainment reduces sensitivity or shame for individ-
uals (Rivera et al., 2015).

This study contributes to the literature by considering
psychological measures, including drug avoidance self-
efficacy, in the comparison of self-report and urinalysis
data. Self-efficacy is defined as the self-belief and con-
fidence in one’s ability to engage in behavioral change
(Bandura, 1982) and has been demonstrated to influence
behavioral outcomes associated with substance use and
addiction (Kuerbis, Armeli, Muench, & Morgenstern,
2013). However, the outcome measures in the previous
studies relied largely on self-reports (Brown, Seraganian,
Tremblay & Annis, 2002; Sitharthan & Kavanagh, 1991;
Sitharthan, Job, Kavanagh, Sitharthan, & Hough, 2003).
Our study revealed that participants who reported a
higher level of drug avoidance self-efficacy were also
more likely to deny their heroin use behavior while their
urinalysis results were positive. This finding suggests that
one should be cautious when interpreting the correlation
between self-reported drug avoidance self-efficacy and
self-reported drug use behavior because the participants
may have systematically overrated their self-efficacy
and under-reported their drug use behavior. An objec-
tive measurement, such as urinalysis, is necessary for

assessing the relationships between self-efficacy and drug
use behavior.

Findings should be interpreted within the context of
the study limitations. In this study, the participants were
asked to report their heroin use behavior in the past seven
days, whereas the urinalysis results were obtained from
their medical records. The time lag between the urinal-
ysis and self-report may contribute to the discordance
between the two measure. In addition, a false-positive
urine test could be the result of cross-reactivity to other
opiates or medications (e.g., poppy seeds, quinolones,
rifampin, verapamil, quetiapine, and diphenhydramine).
Nevertheless, the present study highlights the need to
combine both self-reports and urinalysis to assess heroin
use behavior in MMT settings. It is suggested that
the validity of self-report in drug use assessment must
be considered with demographical and psychosocial
characteristics.
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