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Ahstract With the ad\'ent of legalization of 111arijuann J(1r 
medicinal and recreational puq1oscs. and the increase u~ .. ul" 
marijuana, healthcare providers will be increasingly confronted 
with rn;u·ijuana users as patients in clinical cnYirunrncnt;. 
· hile there is vast literature regarding the societal and mental 

health hcu·n1s associated with m;u·ijuana use, there is a pauL·i1y 
or reviews of the potential consequences uf 111arijuana use un 
physical health tir medical conditions. We cxamim.: the recctll 
literature on the physical harms associated with illicit and legal 
marijuana administration. We SU1-veyed the peer-reviewed 
medical literature from 1998 to 2013 of stuuics assessing the 
ssociatiqn of marijuana use and physical discascs. We 

conclude that healthcare providers should bc cognizant that 
ti~~ litcratu::~gcsts t~! ma0juana_~~__c:~~L.<:_au~c 
) __ sical harm. However, evidence is needed, and rurthcr 
research should be considered, to prove causal associations of 
marijuana with many physical heal th conditions. 
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Introduction 

The legal and illicit use of' marijuana is increasing. 111 the USA, 
! 6 states ha\·c legalized marijuana use for medical pw-poses, 
with mu re currently considering some form of legalization for 
111cuical or mm-medical use [I]. This legislative trend runs 
counter tll us law, which still 1rohibits the product1011, sale, 
prncure111ent, an sc: of marijuana independent of purpose. 
M~1~ij-Hal1a has been designated a Scheduled I medication by 
the US Drng Enforcement Agency, indicating that marijuana 
is among"~ most dangerous class of drngs with a high 
pot'Ciit1-1l lor abuse and potentially severe ps cholo ical and/ 
or phys1ea cpcn cncc" [2]. although the rationale for this 
a~ controversial (3-6]. Recently, the • 
American Psychiatric Association's revised Diagnostic and :::2:: 
Statistical f\.fanual a/ Mental Disol'ders affirmed th;)t ~,J~i 
marijuana t1se can pro."ress to a diagnosis of marijuana use ~::~5 
disorder, a condition requiring treatment [7]. '>-·:· 

~ • I I 

Cannabis is the world's most widely used illicit substance. 1'.:C. 
!11 20 I 0, as much as 5 % of the world's population had used :~!'.'.;: 
marijuana [8]. In 2012, more than IOU 111illio11 people in the q;i 
USA (42 % of the population) had ever used marijuana and ·~~~1 0 
rnurc than 30 million ( 12 %1) had used marijuana in the -.. ---i (i 

. . i'.h pn.:vim:s ycar [4]. Use by underage populat1ons within the "_.1 

US;\ bas riscn over t'l~ last ten years [I OJ. Marijuana use is OJ 
pa11icularly high among youth and young ~Its: 23 % of high-- i .. .1-' 

G
cli"mil students linvc: used in the previous month. [11), 40 % of 
igh school seniors have ever used marijuana (10], and 56 °/c, 
f young adults had used marijuana in th.cir lifetime [I OJ. The 

incidence of mw·ijuana use disorder is increasing [ 12, 13]. 
widi"[hc-auv·cnt of legalization of marijuana use for medicinal .. - -
and n:crcational purposes, and the increase in prevalence of 

marijua11a use disorder, he~u_bca~J~XQ.Y~ill be] 
increa~[m~ly confruntcif \v!th--i:nai:ifuana qsers as patients in 
their clinical environments. Addressing the potpllialJnedical · 
han;s-olrCCT~al, incidciiTal, and pathologic marijuana 
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use will be more important as i11crcasi11g 1H1111bns of these 
patients access hcalihcare environments. 
(,,-Wllile much is known about the psx_clrnjogical, lc:g;it anJ' 

societal effects nf marijuana, le.?.§ is k~rnw~1- ~b~l[!l;~,. ;· 
( niaruu.ana affects body systems a~ifOlllc_ 
\..t1lrys1cal or n1cd1cal har111s. In add1t1crn, because the use 111 

m&rlciir111a1ll,uana is not apprnveJ by Lhc"'DSTOlilt Dni~ V /\J;;'1inistratio11, practitio11c·rs have lillle rcJ'crcncc tu the sid:'; 
ef'lccls th al result ·. · ... , , 111e 1c1nal a i 1lieatiun. 

aradox1ca y, pract1l1t1ncrs need for 111ore inl'ormalion 
regarding potential side cllccls, 111cdication interactions, and 
medical and mental health morb1d1ty 1s pn.:clu<lc<l by i1s 
recognition as a Schcaufc I drug by the· US/\. Orally-

111iniStucd 111cdicauo11s that use marijuana consliturnts 
(e.g., Sativex), contain synthetic products found in 111arijua11a 
e.g., dronabin cu11la111 c 1c1111cals s1111ilar lll 

111 rijuana (e.g., nabilone) arc approved in various counlric:;. 
Howe\7l'i';llrese de1mtive medications offer little in 'r1 1l into 
tl1c poler · p 1ys1ca 1arms of recreational, medicinal, Lir 

jli~ 1\ mhaled maruuana. 
, rcv1uus y reviewed the latest literature regardin~ \ 

s~~o~ialion of marijuana and physical illn~~l 141. In addition, 
several reviews oft 1c me 1ca conseque11ccs ofmarij.uana u:;c 
hav~_conccntrated on thcn1cnlal health, socic_!,;d:-;;nd 
cnv iron mental harms ol the substance I 12. I 5-1 ~I· Re···~ nt 
iLreascs in llH.:dicinal. recn:ational, and patl1olngic n1arijuana 

V,'.~~' as well as e111c1·ging literature. require a critical rr·-
. evaJuatiUn-of thC 111edicaJ 

0

harll!S Of llllll'ij!\i! IL'.!. 

\,./ 'ltrll11s rc1'1cw, we examined the recent peer-rel'iewed 
lilcraturc (ML::DLINI:: and l'ubMed frn111 IY9X tn./\tL!!-llSt 
20 I J) t<i. identity, review, a11_g_ report 011 pnlcntial medical har111~ 
of marijuana. We tonccntralcdrthis review on the 111edica( 
cn1"i'Scq11e11L'.l'.I' associated with the administration l~ana. 
We reviewed recent peer-reviewed litcra1urc that inJicaT;; a 
possible association LP . se p 1ysica 1calih 

(
~51ditions, grouped JY body systcmb_ includ1ng 1n@liiil1logic, 
ncop. la'SiiC, rcspiratln·J, ca~cular, ncurofog1c, renal a11J 
~ --------- -~~..--...-..,. urolcigic, gastrointestinal, gynecologic, and 111ctabt1lic. We also 

\, re\7fewri1w·uuana eliects on human physiology anJ spec~Llatc 
about future research needed lo explore the n.1edical ha1;J:~ 

Curr Psychiatr 

M urijuana Physiolo~y 

Marijuana is a heterogeneous and diverse product when 
procttl'cd both legally and illicitly. MaJ.:ijuana contains bioactive 
.1uhstances ihat can produce presumptive and realized 
patliolugical rcs1~onses ~11d·d-isea~<;esl11 lilimans. Three classes 
of cann~rc-1~nown: the phytocannabinoids (PCJ from 
Cu1111ahis sati1·a; the cndocannabinoids that arc endogenous in 
mammals and other a11i111als; and the synthetic ca11nabinoids. 
The physiologic chemicals in marijuana are PC from C. satil'lt. 
More than 60 ca1111abi11oids have been identified in marijuana; 
however, the three most abw1da11l and most ofLc11 studied arc 
tctrahydrocannabinol (THC), cannabindiol (CBD), and 
ca1111abinol (Cf3N). THC is the psychoactive PC and is a partial 
agnnist for CH I and CB2 receptors. CBD has no psychotropic 
cfkt:ts. CRN is a degradation product of' THC and has a mild 
psychotropic cOccl. In humans, the CB l receptors are primarily 
found in the central nervous system (CNS) and the CB2 
receptors arc pri1rnu-ily fmu1d in peripheral tissue, including 
cells involvcu in inflammation w1d immunity. 

· The endocannabinoids include arachidonyl cthanolamidc; 
2-arachidonyl glycerol, n-arachidonyl-dopamine, and 
virodhaminc. !\ firth possible cndocannabinoicl is 2-
araehidonyl glycerol ether. The cndocannabinoids are 
intcrecllular messengers derived from arachidonic acid. As 
lipophilic eon1pm111ds, they arc integral Lo the cell 111embranc 
anu found in the central and peripheral nervous systems, and 
other body tissue, whe1·e they interact with endogenous 
ca11nabinoid receptors (CB I and C82) and 0U1cr receptors. 
Although the functions of the endocannabinoids are not 
cnl;rcly clucidalect, the cndocannabinoids seem lo have 
important runctions including fetal development and the 
in1111une system. Several endocannabinoid-rcccptar systems" 
~ 

have been described and, bc'S'ilICSCBJ and CB2 receptors, 
uther atypical rccq1tors have i.iCC7i found that bind with 
variou> cannabinoid eompoCuids. 

Infectious Disease Risk 

ass~vith mw·ijuana adn11n1slr~ll1on. Owing lo potential immune dysfunction, marijuana use may 
We did not review, in part bccausc the litcralun: is alrcacly increase: risk of' a variety of infectious agents. ~a 

well ~cwt:d, published work regarding harms , sociatcd dccrcast:s immune cell activity, sugges~at use of 
with such activities o p L 1enl e.g., legal nroblc111.;. 111arijua11a can lead lo an i11cr@.~~_J>usceptibility lo a wide-
criminaliLYJ; physical cumplications due lo use (c.;-lraurna ra1~gc or inf~~lions [~]. The r_sile qL01nnabi11oids!T1-
due\c1 bltllilcd scnsoriurn); nsky praciITTs whcnllsiilg{c.g... suppressing the innamrnalory response anc! irnmµi)ity may 
1·isky sexual behaviors); pmblcms in pregnancy, includi11g) also dencasc_n:sis.tane . .c..J.o various infectious agents [27]. 
Licvclop111cnl of the crnbryolrctus (e.g., neurnlog1cal 1:01 example, lwu case studies dcscrib~s of· 
Liisurdcrs) [ J 9-24); 01· increases or i~1ciJcncc of' 111rntal '.:1bcrculusi~Tlil.ill.mf!!:iiLWlla use.rs [28. 29]. One case study 
cl1sordCl'S or disease (e.g .. psycl10s1s) [ 2:- 1. We also did 1wt · 1l>! lom:d ~ths smoking manJllana 111 a closed car and\ 
review the concerns of• adherc11ce 10 medicinal contracting the s::ime TB isolate. Interestingly, 14 of their 
treatment, including 111cclication adherence. in persons friends also tested positive for TB, suggesting that TB can 
who use marijuana. be trans111illcd more readily in socially-linked marijuana users 
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rr;lJ]. The risk ofHl t.~1.!!,0111issiD1i.canlx-putrntially as high as 
\two-fold in marijuana users I 2XJ. 

· Social nclwo1'l(s-eo1iib-iJ~ed \1·ith impaired i111111unc fonctiun 
among marijuana users may also have had a role in an 
outbreak of Ncisseria 11Jc11i11p,i1idcs, where ho th the users 
and the contacts were linked to nwrijua11a us!.'. [)O, 31 l. 
Sexually-transmitted diseases arc also assiKiatcd with 
marijuana use. although it is unclear whether !he risky sexual 

d
raeticcs and/or impaired in.1munc li.mctiun may primarily be 
ontributory [32]. Co-users or 111arijuana. mcthaqualune, and 
obacco usc1·s had a higher pre_yaknc.i::__a.Dlf dcnsi ty o 1· , ll:a I 
1n~han non-smokers [JJ, 341~ ----·---

Marijuana users' ~~I~ _Q[_ de~s:.0l1]J)~~-'.~-~ll·at~1si~-L~~y 
degeneration) and fibrosis in__L!~elLvL'.U!1wugh inlcc~_.Yirus 
vectors h~.::J:e_~c~altiatc-ZC For exa111p~:~n-:1 san~ple or 315 

~
Jaticnts with untrcatcu chronic hepalitis C who unucrw.L'lll 
liver biopsy, une study roung_th;\LJ.Uw:k.cd-hcp<.itic.._;;.tcalu~~ 

wa$._( l__) __ g~~oc iated -~'.!!.._daily_ 111a1·ijq;rnlL.1lsc; ( ::'.y(ilnre often 
s'ccn in daily mariju~na users than tH.:easiunal users; and ( 3) 
more oftcn=sceJl 111 daily users compared with non-users e\·cn 
when hepatitis C genotype and alcohol use was cunsidcrc:d 
[35]. Researchers in another study found that after adjustment 

( 

for other factors I ike alcohol use, daily 111arijua11a use w, s 
as'!~1ciated with rnoderatc-tu-sevcrc f~brusis in !2.'.1.U£0.lii..~·itl 

"' chrw!is. fi_~pnt!i'i err~---------
'·~ In stu1111ia1y, a li.::w studies cxpltirc the rclatiunsliip between 

inf'ections and marijuana use outside or risky beha\'iors 
associated with marijuana use. Compared \\:'ith the general 
population, marijuana users may be more prone to viral anu 
some bacterial i;fcetions, including l l1. BaScd on rcsc;-n:h 
rcgardiJ)g. thc-J}irll!lirilfarij tfiiilaU'SC in patients wit!'. _c_hrunic 

hepatitis C, its use in tl1=~~1~~=1~~11ay ~~-~~:'.:~~'.nts. 

Cancer Disease Risk 

Marijuana could be potentially can:inugenic. C~C[~111abiJ_1_~d' 

h avcJJccllsl1m.Yn. lll .. ~hl!1PJ:~~§j_~l]!ll1:!~1.~.!i.t.'..~t ion and i ncrc;isc: 
tunwrigcnic reactive oxygen species, and marijuana tar 
co~tams-c~frci11l1ge .. ns·smiilar_to.ti;~ tar in cigarcttcsfTI1. 
lJ r~furtwiUiCTY,-niCiliOJ(lTog [Gi 1-frilifwi~;Ji~' -i;;~;;u-Jiy ~; f"lf ic 
1'Cvicwed studies, including selection bias, small sample si7c, 
limited generalizability, and lack or adjustllll'lll for tobacrn 
smoking, may lirnit the ability tu attribute cancer risk sulcly tu 
marijuana use l 3 7, .18 J. T n add it ion. as pre-ma I ignant changes 
and cancer uevclop111cnl m;iy take surne ti111c Lo Jc,·clup and 
111arijuana exposure lends to occur in youth and young adults, 
studies may not have enough follow-up time to explore 
marijuana's ca1·cinogcnic risk. Jn one review, marijuana 

~
11oking-was associa~d wilh changes in alveolar rna~.ia •c 
ct bronchial mucosa! rtu1ction but when adjusted for tobacco 
e the studi~id not show a significant association between 
arijuana use and lung cancer [ 39J. There have l~f 
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·raturc reviews associated with marijuana smoking and) 
Jeer f.19, 40J. / 
Recently, Jn ~uiothcr rc,·icw, twu cohrni studies and 14 cas~­

contrnl lcd studies were described [.18]. The cohort studies 
explored the association between marijuana use and adult­
onsel gliornas, lung, colorectal, prostate, and cervical cancer. 
Many of the studies had conflicting results or lacked a 
statistically significant association between ma1ijuana use and 
canrn" The review p9ints..11uLsornc limitations of th~ studies. 
including possible uncler-repoJting of self-marijuana use, small 
sample s!ZC, and confounders, such as concuJTent tobacco 
smoking. In a casc--nrnlrol study from 1999, 173 patients with 
squamous cell cancer (SC'C) of the head and neck along with 
I 76 cancer-free participants \ITrccxamli1cct,--and investigators 
l(mncl that 1j.fil~lTh_~ZCl·s 11i{~~iJi-crg.fi~s!.rL~k for cancer 
th a1.1._11011-snwk crs [ 4_1J l nt~J~~~O,J! .. cl~~-~s_ :v_::re--f~~t-;;d--wlth 
111;u·ijua11a USC and cigarette SlllOkC, mutagen Sensitivity, and 
use or alcohol~ ·111 a recent, large population-Gased ease­
contrnllcd study, with adjustments for sex, education, bi11h 
year, alcohol use, and cigarette use, there was no significant 
association between oral cancer risk and marijuana use [ 42]. 

There seems to be an association in the literature with• 
marijuana use and bladder cancer l:±JJ. In a case-control study 
or a convenience sample of men diagnosed with transitional 
cell b1udde1· cancer Jnvolvrng 'ilgC-iTiatchcd:~~tr~ls with no 
history ol ca11ci:r, a statistical dillci:Ci~cc-lii canccroccurri:d 
with thDsercrsons \~were habitual mariju~_:i_a users, 
includi11g associations or 111arijuana USC a~~ag~.C. wactc, 
anu recurrence of the cancer [44]. Several recent studies 
suggest an association bLtwecn marijuana use and tcsticula 
ger111 eel I tum ms [ 45-4 7 J. 

( '011sideri11g the route or exposure lo inhaled marijuana, 
risk f'ur cancers of'lhc head, neck, and pha1yngcal areas could 
be likely. In a population-based case control study, with 
alijusln1c11ts f(11· sex, education, birth year, alcohol use, and 
cigari:ttc use, there was no significant association between oral 
sec risk and marijuana USC [42). Similarly, in a large sample 
or patients with head and neck cancer, for those who ever 
srnokcd marijuana, there was no increased risk of cancer nor 
was there an association in those smoking one joint per day for 
I year. I luwcvcr, there was an increased risk of head and neck 
cancer in l1111sc who had smoked marijuana for more than 
20 years and were never alcohol users compared with 
marijuana users who never used tobacco [48J. In another 
casc-cuntrollcJ study, nu significant risk J'or head and neck 
cancer occurred for those people who had ever used 
111arijua11:1: however. thc1·e was indication that higher exposure 
m~iy lead lo a greater risk [4CJ]. Several other studies have not 
been crndusivc to attribute risk or marijuana to esophageal 
and pharyngeal cancers when adjusted for confoundcrs, 
especially cigarette smoking [5tl]. 

The risk of ltLilg cancer has been examined in marijuana 
users. In a casc--contrnl study or lung cancer i.n marijuana 

~Springer 



t-"".1.Ula. \JUUU L.Y OILOILUL~ ~:~o:uo PM PAVC O/U.lU tax oerver 



~m~~f THC in m_~t2jua~~-~-~.n::i8les confiscate~_~!.'_P?.1.!ce_ h.9_s_Ji_een increasing 
steadilY._?ver the past few decades.l.fri 2012, THC concentrations in marijuana 

averaged close to 15 percent, compared to around 4 percent in the 1980s.llfor a new 

user, this may mean exposure to higher concentrations of THC, with a greater chance 

of an adverse or unpredictable reaction.v(n"creases in potency may account for the rise 

in emergency department visits involving marijuana use.vfor frequent users, it may 

mean a greater risk for addiction if they are exposing themselves to high doses on a 

regular basis. However, the full range of consequences associated with marijuana's 

higher potency is not well understood.v{cr example, experienced users may adjust 

their intake in accordance with the potency or they may be exposing their brains to 

higher levels overall, or both. 

~Marijuana Addictive? 

~ntrary to common belief, marijuana is addictive. Estimates from research suggest that --aboUt.9percent of users become addicted to marijuana; this number increases among 

those who start young (to about 17 percent, or 1 in 6) and among people who use 

rrarijuana daily (to 25-50 percent). 

~g-term marijuana users trying to quit report withdrawal symptoms including irritability, 

sleeplessness, decreased appetite, anxiety, and drug craving, all of which can make it 

difficult to abstain. Behavioral interventions, including cognitive-behavioral therapy and 

motivational incentives (i.e., providing vouchers for goods or services to patients who 

remain abstinent) have proven to be effective in treating marijuana addiction. Although no 

medications are currently available, recent discoveries about the workings of the 

endocannabinoid system offer promise for the development of medications to ease 

withdrawal, block the intoxicating effects of marijuana, and prevent relapse. 

How Does Marijuana Affect a User's Life? 
v 
Research shows marijuana may cause problems in daily life or make a person's 

existing problems worse.~~arijuana users generally report lower life 

satisfactio.n, poorer mental and phy~i~al h_~alt_h, mo~~ relatio~ship pro~~nd less 

acad_~~~~n_9._~areer_suc_~ess compared to n_'.:_n-mar~~~~-~-sing peers. Fo~~ple, 
marijUa.tlLlJ.?e is associated with a higher likelihood of dropping out of school. Several 

studies also associate workers' m..9._~ij~a.n_c;L..smoking_with increased absences, tardi!less, 

accidents, workers' compensation claims, and job turnover. 
'"-----·-- ... , .. -·· -----~·-----~---4-----··--·- -----~-----· 
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