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Figure 1 - Terpene Concentrations in Cannabis - Data from a set of 958 samples of

cannabis ﬂower. Displayed are mean, standard deviation, and global maximum for 20
terpenes. The 10 most prevalent terpenes are denoted in green for further statistical analysis.
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THESIS: Data science can allow
doctors to prescribe speciﬁc
strains of cannabis to patients
based on their medical condition.
The medical beneﬁts of cannabis are becoming more
evident in the medical research community. Many of the studies
that study cannabis focus on cannabinoids, such as
tetrahydrocannabinol (THC) and cannabidiol (CBD). Many studies
have found that cannabinoids can help treat inﬂammation,
cancer, chronic pain, neurological dysfunction and many mental
health issues.
Although cannabinoids are most likely the major component
of the medical eﬃcacy of cannabis, anecdotal evidence from
medical patients in the United States indicate that some strains
of cannabis are beneﬁcial for certain aliments, conditions, or
particular patients, while others are not. This strain variation
cannot be accounted for by cannabinoid composition because
the large majority of United States medical cannabis is 90% or
greater THC by cannabinoid composition. What does vary greatly
from strain to strain of cannabis is the chemical proﬁle of
terpenes and terpenoids found on the plant.
Terpenes and terpenoids are a class of volatile hydrocarbon
compounds produced by many species of plants. Terpenes often
responsible for the smell that humans associate with various
plants, and are responsible for the unique smell of each strain of
cannabis. Terpenes are present in the trichomes of the plant and
are chemically bound to cannabinoids forming crystalline
structures.
Terpenes also have many medical beneﬁts, even when not
associated with cannabinoids. Using databasing technology, it is
possible to bridge the gap of knowledge between the medical
beneﬁts of terpenes found in cannabis and the chemical
knowledge of each cannabis strain’s terpene proﬁle. To
accomplish this, we built two custom databases: one to organize
medical research papers on cannabis, and one to organize
chemical data on cannabis samples. Using both of these data
sets, it is possible to give doctors and patients the tools to
understand the relationship between their cannabis’ terpene
proﬁle and its medical beneﬁts.

CHEMICAL ANALYSIS
Terpene data was taken from two analytical laboratories in
distant parts of the United States: Massachusetts and Nevada.
These labs were participating in their state’s medical marijuana
program and generated data over a span of over 18 months. The
cannabis samples were analyzed by headspace-gas
chromatography-mass spectrometry (HS-GC-MS). Laboratories
were screened based on proper quality control, certiﬁcations,
and GLP and ISO standards. All data is reported in mg/g, which is
equivalent to per mille (‰) or part per thousand.

DATABASING
Chemical data entries were collected as samples and
organized by strain and terpene values. These values were
analyzed for statistical mean, standard deviation, and global
maximum and this data was used to ﬁnd 10 prevalent terpenes
in cannabis samples for further statistical analysis (Figure 1).
The data set was analyzed for the 14 most common strain
names, and the 10 selected terpenes were graphed as
normalized values (Figure 3). Values were normalized to the
total mass of the 10 selected terpenes.
Medical data entries were collected as medical research
publications and organized by publication data (author, date,
etc), cannabinoids studied, terpenes studied, and associated
medical disorders. This data set was restricted to papers focusing
speciﬁcally on terpenes with an associated medical disorder, and
organized by terpene (Tables 1-9). Totals of the numbers of
paper referencing each terpene, and the subtotals for the
following medical disorders were generated: cancer, anxiety,
depression, pain, insomnia, and infection.

RESULTS
The chemical database contained 958 cannabis ﬂower
samples with data for 20 terpenes. Of these, ten were identiﬁed
to be more prevalent in cannabis: nerolidol, humulene,
caryophyllene, linalool, d-terpinene, limonene, ocimene,
myrcene, and alpha and beta pinene. These terpenes were
selected form the set of 20 based on global maximum, standard
deviation and mean, which have been illustrated in Figure 1.
The remaining 10 terpenes can be said to consistently be present
in trace quantities in cannabis over the data set examined.
Figure 2 displays the 10 terpenes selected for further
examination. Each is displayed with a color label, a non-cannabis
plant source, and a qualitative term for each terpene’s smell and
aroma.
Figure 3 displays the results of the 14 most popular
cannabis strains illustrated by terpene proﬁle. Each bar in each
bar graph represents a unique sample of cannabis submitted to
the cannabis laboratory, with many bars indicated a higher data
set. The data is normalized, showing the percentage of each
terpene out of the combined mass of the ten terpenes being
examined. Visually, the data shows patterns in the terpene
proﬁle that are consistent with each strain, though natural
variation is re adily apparent. These patterns allow medical
professionals to quickly see which terpenes are major
components of each cannabis strain. Continued terpene testing
on each batch of medicine would ensure that strains are both
labeled accurately and contain necessary amounts of certain
terpenes. Larger integrated data systems would allow for realtime information about cannabis strains available at local
dispensaries and pharmacies, and to search and organize those
available strains by desired terpene content.
The medical database contained 431 publications from 251
Journals. After restricting the data set to entries which address
both at least one speciﬁc terpene and at least one speciﬁc
medical disorder, 130 publications remained. Tables 1-9 display
the data from the restricted dataset organized by terpene. The
totals at the bottom allow a quick review of the total number of
publications for each terpene, with a subtotals by disorder. These
tables allow the relative eﬀectiveness of each terpene at treating
diﬀerent disorders to be reviewed at a glance. This data is
designed to help inform medical professionals of which terpenes
may be beneﬁcial to their patient based on their disorder and
general condition. Combined with Table 3, this allows for a
medical professional to recommend strains based on a patient’s
condition.
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Figure 3 – Terpene data taken from the 14 most common strain names in the data set.

CONCLUSION
Here, in Figure 4, we can see the data taken from the medical publication
database and used to create a weighted scale of common terpenes relative to a speciﬁc
disorder. Combined with the terpene strain data from Figure 3, this data would be enough
to allow doctors to prescribe patients, even cannabinoid naive patients, available strians
of cannabis based on quantitative evidence, rather than anecdotal evidence.
Although the database system is proﬁcient for generating these recommendations
and prescriptions, the dataset is still insuﬃciently large to allow any statistical anomolies
to equilibrate. With a dataset of no less than 10,000 for the chemical database and 1,000
for the restricted publication database, more accurate recommendations can be produced.

Figure 4 – Terpene data combined with medical publication data
to generate the weighted contribution to each disorder.

