Med. Forum, Vol. 37, No. 4 65 April, 2026

| Original Article] The Khash khash Paradox: Khash khash

Paradox
Mystery of Poppy Seed Consumption Can
Trigger False-Positive Opiate Test

Narmeen Aghal, Hafiza Touseef Sayyar?, Khalid Aziz?, Najmul Sahar Ilyas’, Uzma
Shabbir? and Attique Hussain Khan*

ABSTRACT

Objective: To identify the knowledge and perceptions of participants regarding the poppy seeds (khash-khash)
consumption and false-positive opioid urine test results and related consequences

Study Design: Cross-sectional study

Place and Duration of Study: This study was carried out in major urban cities of Pakistan from August to
November 2025.

Methods: A structured questionnaire based at Google Forms was shared with 384 participants. The questionnaire
contained 3 sections that measured demographic variables, knowledge and perceptions of participants regarding
poppy seed (khash-khash) consumption, false-positive opioid urine test and related consequences. Subsequently,
twenty participants of different age groups were selected who regularly consumed poppy seeds provided urine
samples at 6 and 24 hours after ingestion. Samples were first screened for opioids using enzyme immunoassay
(EIA).

Results: The results demonstrate that (89.84%) participants reported widespread consumption of poppy seeds.
Nonetheless, awareness of the risk of false-positive results was extremely low. A large proportion of the respondents
(77.6%) lacked the awareness that poppy seeds lead to a false positive urine test for opioids. Moreover, 51.2% of
the participants felt that the current urine drug tests are not adequate to distinguish between the use of opiates and
consumption of poppy seeds. Majority of the participants were of the opinion that this false positive opioid drug can
result in dismissal, emotional distress, legal actions and loss of reputation. All participants who regularly consumed
poppy seeds were confirmed to have false positive urine test for opioids Urine tests of opioids were detected to be
false positive using enzyme immunoassay (EIA) with a cutoff of 300 ng/mL, and positive results were confirmed
using LC-MS/MS.

Conclusion: This study confirms a significant awareness gap and validates poppy seed—induced false-positive
opiate tests. Targeted education and policy-level improvements in drug testing protocols are urgently needed to
ensure fairness and accuracy.
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INTRODUCTION medicine and culinary traditions.! The renowned
Persian physician Avicenna, in his influential work
"The Canon of Medicine," documented the medicinal
properties of poppy seeds, in treating various
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have been utilized for centuries in both traditional
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elements (selenium, copper) and also fiber and
substances for flavor and fragrance. ° Their versatility
in culinary applications has made them a staple
ingredient in many Pakistani households. Poppies
(Papaver somniferum) represent a major industrial crop
grown around the world (Turkey, China, India, Czech
Republic, Pakistan), for food (oil-rich seeds) and for
medicinal use chiefly because of opium since ancient
times®. These seeds, whether raw or cooked, contain
opiate alkaloids, primarily morphine and codeine, along
with smaller amounts of thebaine, noscapine, and
papaverine.’

Despite the fact the seeds do not inherently possess
opiates, they can become contaminated with these
substances during the harvesting process due to the
presence of poppy latex.® In many social contexts, such
as clinical diagnoses, forensic investigations, and
employment screening, drug testing is essential. The
accuracy of these tests is paramount, false positives can
have adverse effects ranging from legal issues to job
loss wrongful accusations to poor medical
management.®* This is especially important where
certain dietary staples, such as poppy seeds, contain
naturally occurring opiates that can trigger false
positive results in drug screens.!? The "khash khash
paradox” is a phenomenon that poses a substantial
challenge to the interpretation and reliability of drug
test results in Pakistan. The present study was designed
to investigate the knowledge and perceptions of
participants regarding the poppy seeds (khash-khash)
consumption and false-positive opioid urine test results
and the possible consequences.

METHODS

The present cross-sectional study was conducted
nation-wide in Pakistan from August to November
2025. The survey targeted participants residing in the
major Pakistani cities of Karachi, Lahore, and
Islamabad. The data was collected using a structured

survey form consisting of eighteen questions, divided
into three sections.

This study was reviewed and approved by the
Institutional Review Board (IRB) of Bahria University
Health Science Karachi (BUHSK) reference number
(BUHS-IRB 176/25). The participants were briefed on
the purpose of the research and provided consent form
at the beginning of the survey. First section contained
basic demographics, including gender, age group,
current employment status, level of education, and
questions regarding dietary behaviors, including
consumption of poppy seed. However, section two
included questions about poppy seed consumption and
knowledge of false positive urine testing for opium due
to poppy seed consumption. Section three included
questions about consequences of a false positive result
of an individual who had never used or been exposed to
using drugs.

For the analysis of false positive opiate test, 20
participants (five from each group age) who ingested
poppy seeds on daily basis were selected for urine
analysis. These participants were used to obtain urine
samples at two time points after 6 hours and 24 hours of
poppy seeds ingestion. The initial screening was based
on opiate screening by enzyme immunoassay (EIA) and
was then confirmed by liquid chromatography and mass
spectrometry (LC -MS/MS). The qualitative limit was
<300 ng/mL above which the result was considered
opiate positive in EIA screening.

Statistical analyses were done by using SPSS version
23. Descriptive data were described as frequencies and
percentages. The chi-square test was applied with
statistical significance p<0.005.

RESULTS

Table -1 shows the demographic data of 384
participants who completed the survey. The sample was
predominantly female, at 80.6%, while the majority of
participants were between 20 and 30 years of age,
accounting for 86.3%, showing a young adult
population.

Table No.1: Demographic characteristics and poppy seed consumption of participants (n=384)

S.no Variables Response type Frequency (n) | Percentage(%o)
1. Gender Female 282 80.6%
Male 68 19.4%
2. Age 20-30 302 86.3%
31-40 18 5.1%
41-50 24 6.9%
51-60 9 1.7%
3. Current Occupation Student 264 75.4%
Government/public sector employee | 28 8%
Healthcare professional 32 9.1%
Support service worker 4 1.1%
Employed 16 4.6%
Home maker 2 0.6%
4. Highest level of education | High school 142 41.3%
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Bachelors 138 40.1%
Masters 28 6.4%
Doctorate PHD 24 7%
Vocational/technical 6 1.7%
Others 12 3.5%
5. Do you consume khash | Yes 345 89.84%
khash (poppy seed) in | No 39 10.15%
your diet
6 Do you know that poppy | Yes 296 77.6%
seeds lead to a false | No 88 22.9%
positive result on a drug
test due to opiates?
Total (n) 384

Table No.2: Participants’ Perceptions Regarding the
Sufficiency of Current Urine Drug Testing Methods
in Differentiating Poppy Seed Consumption from
Illicit Opiate Use

Response Frequency (n) | Percentage
Category (%)
Not sufficient 216 56.2
Moderately 148 43.0
sufficient
Completely 10 2.9
sufficient
Disagree 6 1.7
Strongly agree 4 1.2
Total 384

Perceptions regarding forensic drug testing accuracy
revealed substantial concern, with 56.2% of participants
considering current urine drug tests insufficient to
reliably distinguish poppy seed consumption from illicit
opiate use, while only 2.9% perceived them as
completely sufficient. Overall, findings demonstrate
significant gaps in public awareness and confidence in
existing drug testing practices.

The final section of the questionnaire assessed
participants’ opinions and concerns regarding false-
positive opiate test results associated with poppy seed
consumption. Most participants perceived poppy seed—
related false-positive opiate results as a significant
concern, with emotional distress, legal consequences,
and employment-related risks identified as the most
common adverse outcomes as shown in Figure-1.
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Figure No.1: Numerous Consequences causes by
poppy seed consumption

All specimens’ samples showed positive results by
enzyme immunoassay (EIA) at 4- 6 hour time point

however opiates remained positive in samples after 20-
24 hours. These results suggest that a realistic dose of
poppy seeds in the diet may lead to the appearance of
opiate in the urine up to 24 hours and may lead to false
positive results in the standard urine drug screening
tests.
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Figure No.2: Urine Test for Opiate Positive after 6
and 24 hours

Figure-2 shows that dietary poppy seeds can produce
false positive test and detected opiate levels after 6 and
24 hours. The results of the urine opiate concentrations
after consuming poppy seeds showed a definite time-
dependent decrease in all age groups (Figure 2). At 6
hours of ingestion, mean opiate levels exceeded the
screening cutoff (300 ng/mL) across all the age groups.
The participants aged 41-50 years had the highest
concentrations. These results demonstrate that poppy
seed consumption elevates urinary  opiate
concentrations above immunoassay thresholds for up to
24 hours, effectively invalidating the screening result as
a sole indicator of illicit drug use.

DISCUSSION

The increasing demand in food science and technology
has been associated with the rising need of healthy
products and food stuffs. Recent studies have
highlighted previously overlooked ingredients, such as
the poppy plant, which belongs to the Papaveraceae
family 2. The poppy plant, which is traditionally grown
to produce oil and opium, has also provided the source
of alkaloid that can be used in pharmaceutical
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productions.'* Poppy plant seeds have been used as very
important culinary ingredients in savory and sweet
dishes such as curry, baked goods, confectionaries, and
dessert®

The study revealed a widespread lack of public
awareness about the fact that consuming poppy seeds
can cause false positive results in opiate drug tests,
where most of the respondents were unaware of the so
called khash khash paradox, despite poppy seeds being
commonly part of public dietary practices. This lack of
awareness highlights a serious public health and
forensic issue, as poppy seeds contain morphine and
codeine, which are easily excreted in urine after eating.
Interestingly opiates concentrations in the urine may
exceed the standard cut-off level of 300 ng/mL. 16
Subsequent intakes of poppy seeds could make it
difficult to distinguish between the use of opiates
(codeine, heroin, morphine) and the ingestion poppy
seeds in the urine drug tests.!” This is a serious issue
and particularly when such results are misinterpreted in
areas such as employment checks and forensic
investigations where misinterpretation of such results
may have some devastating social and legal
implications to people in Pakistan.

The protein and oil content in poppy seeds exhibit
considerable variation, with protein levels ranging from
21.5% to 23.5% and oil content from 46.2% to 49.4%.
Poppy seed oil has a high content of polyunsaturated
fatty acids and a relatively high level of B-tocopherol
(239-450 mg/kg).®

In many areas of the society, drug testing is a crucial
part of the employment process, forensic analysis, or
even medical determination. High precision of such
tests is critical as the false positive test can have
extremely grave implications including false
incrimination, loss of employment and wrong medical
treatment.’® This is especially relevant in those areas
where some food products, e.g. poppy seeds, are known
to have naturally occurring opiates that can lead to false
positive results on drug.?® The common presence of
poppy seeds in Pakistani cuisine creates a significant
hurdle for accurate drug testing. The data suggests that
a more compassionate and accurate interpretation of
these tests is necessary one that balances chemical
evidence with an understanding of local food traditions
to protect individuals from being wrongly accused. In
particular, the fact that morphine and codeine can be
further absorbed into poppy seeds despite the usual
culinary treatment and can then be detected in
biological samples, which, under the conditions of a
highly-stigmatized society against drug misuse, is a
legal offense, makes it particularly difficult to balance
the socio-economic impact of a false-positive drug test
result with the extra confirmatory testing or contextual
evidence. 222

The current result confirms that the consumption of the
poppy seed may lead to the production of urine opiate
levels that are higher than the typical immunoassay
screening cutoff, and especially during the first 6 hours
of intake. Despite an overall decrease in concentrations

at 24 hours, some age groups still showed
concentrations above the cutoff, as an illustration of
inter-individual ~ variation in  metabolism and
elimination. The greatest and most unremitting levels
were found amongst the age group of 41-50 years,
indicating the likelihood of being susceptible to
prolonged presumptive positivity. Such findings affirm
the limitations of immunoassay-based screening as a
single method and the need to verify the outcome with
highly specific analytical methods such as LC-MS/MS
as a possible cause of false-positive opiate urine test
results and must be considered when interpreting
screening results.?® False-positive opiate test is
potentially devastating to a person breaking their hopes
and self-esteem, not only influencing their family and
social status.?*% Therefore, it is vital to comprehend the
widespread nature of this problem and how the
population is informed of the fact that the intake of
poppy seeds may affect the results of a drug test, hence,
the need to develop effective strategies related to the
populations and advance the fairness of the legal
regulations. It is also indicative of the need to develop
improved, more precise testing regimens and clearer
protocols on results interpretation, especially in those
situations where experimentation on dietary aspects
might be involved. Besides, it emphasizes the
significance of teaching the masses and those who deal
with drug testing in general, on the possibility of false
positives and why they should be retested with a
confirmatory test before coming up with life-altering
decisions based on the initial results.

CONCLUSION

This study reveals a critical lack of awareness among
participants and confirms analytically that poppy seed
consumption may yield false-positive opiate urine test
results. Immediate implementation of targeted
educational programs and policy-level refinement of
drug testing practices is essential to ensure accurate
interpretation and equitable outcomes.
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