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Summary. This is a systematic literature review. The review aimed to examine the nutritional habits and status of
individuals with a substance use disorder during their substance use and during treatment for substance use. The
literature review was conducted using the databases Medline, Cochrane Library, Ovid, and Science Direct with
no limitations as to dates. The researcher used the combinations of the keywords “substance abuse, substance
addiction, illicit drugs, nutrition, diet, weight loss, weight gain, dietary patterns, malnutrition, anthropometry”
to do the searching. Using these keywords, the search provided access to 86 studies. Twenty-seven of these
studies fit the criteria and were taken under examination. The data produced by this examination demonstrated
that the individuals that suffered from substance use disorder had poor dietary habits, and as a result, they had
a range of nutritional problems, from malnutrition to obesity. These individuals commonly skipped meals, and
mainly preferred high-fat foods as well as sugar and food containing sugar. The treatment process also has its

unique problems, and crucial increases in body weight were observed during this period.
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Alcohol and substance use is one of the most seri-
ous national health problems in the world (1, 2). Low
education levels of parents, the desire of adolescents
to be accepted by their peers, their desire to appear
superior, and to have new experiences direct individu-
als to abuse alcohol and other substances (3) Studies
have shown that the number of individuals who use
substances has been gradually increasing since 2008.
There are 246 million users in the global scale. The an-
nual prevalence in the population between the ages of
15 and 64 was determined to be 5.2%, and the most
commonly used drug is marijuana. There is no differ-
ence in marijuana use regarding gender (4)

Substance use causes serious problems in the lives
of individuals. Professional and social activities are in-
terrupted, and the control mechanisms regarding sub-
stance use are deactivated. Individuals may spend their
entire day obtaining and using drugs and alcohol, and
then attempting to get rid of the effects of the substance

use. Individuals develop tolerance for the amount of
drugs they use, they become disoriented as to time, place
and the amount they use. They have withdrawal symp-
toms when they stop using the substance, or decrease
the amount. They often have other mental disorders (5).
Depression is frequently observed in those who abuse
alcohol and drugs. Studies have found that the preva-
lence of sustained, lifelong depression in substance users
is between 23% and 27%. The rate of depression, anxiety
and other mental disorders in women who are substance
users is between 40% and 70% (6,7). Diseases that have
a negative effect on nutritional wellbeing, such as car-
diovascular disease, hepatitis B and C, tuberculosis and
HIV, are also common in these individuals. Moreover,
changes in lifestyle caused by substance addiction may
also affect appetite and eating habits. Factors that are
related to chronic substance use, including mental disor-
ders and heavy smoking, make poor diet even worse (8-
10). Inaccurate nutritional practices are common in sub-
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stance users. Individuals addicted to drugs and alcohol
usually have altered nutritional habits. They rarely have
more than one meal a day, and they lose interest in eve-
rything except acquiring the substance they use (11). It
is known that these patients are at a high risk for malnu-
trition, despite the fact that there are few studies of the
nutritional status of substance addicts. In general, the
relevant data indicate that the causes of malnutrition in
substance users are anorexia, the changes in daily nutri-
tional pattern and a lifestyle related to substance addic-
tion. This may include living in poverty, being homeless
, and suffering from infectious diseases (9). The aim of
this literature review is to make a systematic evaluation
of the results of the studies that analyze the effects of
illegal substances with different pharmacological effects
that are used by individuals with substance use disorder
on individuals’ nutritional condition, anthropometric
measurements and biochemical findings, and the results
of the studies that analyze the body weight changes in
the individuals that are in the detoxification process.

Methodology

This systematic literature review has made a back-
ward screening of the relevant publications without
any limitations regarding dates. With this purpose, the
researcher searched the databases Medline, Cochrane
Library, Ovid and Science Direct using the combina-
tions of the keywords “substance abuse, substance ad-
diction, illicit drugs, nutrition, diet, weight loss, weight
gain, dietary patterns, malnutrition and anthropome-
try”. The researcher also evaluated the titles and ab-
stracts of the studies found in the search, and conduct-
ed additional research by examining the references of
the selected publications. The review included only the
studies that were written in English. Reviews related
to the subject, case reports, interpretations, guides, an-
imal studies, thesis, and posters and oral presentations
in conventions were not included in this review.

Inclusion Criteria
The inclusion criteria of this review includes: 1)

the studies that evaluate the food intake of the individu-
als (who are not undergoing treatment) that use illegal

substances, including marijuana, hallucinogens (phen-
cyclidine was included in this group and the groups
were divided into two as phencyclidine and other hallu-
cinogens), stimulants (amphetamine, cocaine and other
stimulants), and opiates. 2) The studies that evaluate the
biochemical parameters and anthropometric measure-
ments of the individuals that have substance use disor-
der. 3) The studies that evaluate the nutritional condition
and body weight changes during the treatment process
in individuals that have a substance use disorder. The
review did not include the studies that examined the ef-
fects of the legal substances that cause addiction, such as
alcohol and caffeine, nor did it include the studies that
examine the relation between substance use disorders
and eating disorders. The literature review, selection of
the studies and exclusion of the studies were conducted
by two researchers. The researchers used PRISMA Flow
Diagram for the study protocol (Figure 1).

The Evaluation of the Study Quality

Fifty-eight publications were included in the
study. The researchers used 12 of the evaluation crite-
ria that were suggested by Polit and Beck in order to
evaluate the study quality (12). These criteria made it
possible to complete a general evaluation of the study,
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Figure 1. PRISMA Flow Diagram
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taking into consideration its objective, method, sample
characteristics, finding analysis, conclusion and discus-
sion. Each study was evaluated by the two researchers
independently, considering all of the criteria. The study
was given 1 point when it met each item, and 0 when
it did not.

The evaluation made by the researcher revealed
that the highest score was 12, and the lowest score was
9. The reliability between the scorers was calculated
using “fit analysis kappa value” on SPSS 22.0 software.
The kappa value for all of the items was 0.858, which
means that the reliability between the scorers is high.

Results

Literature Search Results: As a result of the litera-
ture search, the researchers described 13, 862 stud-
ies that had the potential to be relevant to the sub-
ject (Medline: 2,828, Ovid: 8,577, Cochrane Library:
1,172, Science Direct: 1,285). After the titles and ab-
stracts were examined, 13, 776 studies were excluded
from the study, and the researchers examined the full
texts of the remaining 86 studies. The researchers did
not find any different articles in the review of the refer-
ences. After the examination, the researcher included
27 articles in the evaluation that fit the inclusion crite-
ria (Figure 1). The articles were categorized into three
groups to be evaluated. The first group included 10
studies examining the food intake habits of substance
addicts; the second group included 16 studies that
evaluated the biochemical parameters and anthropo-
metric measurements indicating the nutritional condi-
tion of these individuals; and the third group included
five studies that examined the changes in the anthro-
pometric measurements of the patients that were re-
ceiving treatment. Nine studies (9,13,16,17,19,21-24)
were included in groups 1 and 2 since they met the
criteria of both groups.

The Studies That Examine the Food intake In Substance
Addicts

Sample Characteristics: As described in Figure 1,
13 studies that examined the nutritional status of sub-
stance addicts were not included in this review. Of

these studies, seven were conducted in the US (9,15-
20), three were conducted in Norway (21,22,24), and
the others were conducted in Switzerland (13), Spain
(14) and the UK(23) between 1989 and 2014. Twelve
studies were cross-sectional (9,13-22,24), and one of
them was a case-control study (23). The individuals
that participated in the study were aged 18 and older,
and their average age generally ranged between 33 and
45 years. In the group that consisted of substance us-
ers, the smallest sample included 35 persons (23), and
the largest sample included 1,365 persons (19). The
control group which consisted of individuals that did
not use substances included 12, 379 persons. The sub-
stances that were used most commonly were marijua-
na, heroin and cocaine. The use of multiple substances
was very common as well. In addition to substance
addiction, approximately 475 individuals were HIV
positive. The substance-addicted individuals also suf-
fered from hepatitis B, hepatitis C, depression, sub-
cutaneous abscess, endocarditis, and asthma. In order
to evaluate food intake, four studies used 24-hour di-
etary recall (14,21,22,24), two studies used diet his-
tory (13,19), two studies used food intake frequency
(9,23), and two studies used a 24-hour dietary recall
together with food intake frequency (15,17). The other
two studies used a 24-hour dietary recall together with
a three-day food intake history (16,18). Another study
investigating the best method to determine the food
intake of substance-using patients used a 24-hour di-
etary recall, a recording of food intake frequency, and a

three-day food recording (20).

Food intake: Table 1 demonstrates the data of
10 studies that evaluated the intake levels of energy
and macro and micro nutrients in substance addicts.
An evaluation of all individuals as a group indicated
that the lowest energy intake of substance addicts was
919+76 kcal/day (14), and their highest energy intake
was 4,370 kcal/day (15). The lowest and highest en-
ergy intakes in females were 978 kcal/day (14) and
2,741 kcal/day (13), respectively. The lowest and high-
est energy intakes in males were 1,265 kcal/day (14)
and 4,474 kcal/day (15), respectively. The research-
ers also made a ranking by the frequency of use, and
found that the energy intake of the individuals that
used marijuana less frequently was 2,823 kcal/day (17),
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* Median(P25,P75)

Conclusion
scess infection, and they consumed on average 2+1.3 meals in

the last 24 meals; these values are 62% and 3 meals, respec-
who have abscess infection, the percentage of the energy de-
rived from fat*(229%(10,36) vs 29%(18,37), protein*(9%(6,12)

tively, in those who do not have abscess infection. In those
vs 119%(8,15) and fiber* (1%(0.4,1.5) vs 1.3%(0.7,2.1)) was
lower than the other group, and the percentage of the energy
derived from carbohydrates*(63%(51,77) vs 57%(48,68) and
sugar® (35%(19,49) vs 23%(12,34)) is higher than the other
group. The daily intakes of vitamins A, E, D, B12, B1, B6
and C, folic acid, copper, zinc, selenium and iron are lower in
those who have abscess infection than those who do not have
it. Daily vitamin and mineral intakes of the substance addicts
in both groups are under the Nordic Nutritional Recommen-
dation.

24-h dietary recall The limitation of access to food is 75% in those who have ab-

Food intake
Assessment
Method

Hepatitis C: 85%
Hepatitis A: 41%

Helicobacter

pylori: 36%
Hepatitis C: 83%

Hepatitis A: 49%

Helicobacter
pylori:35%

Other Diseases
Determined

Depression:
Depression:

Benzodiazepine: 30%

Type of Substance
Marijuana: 51%
Injection: 94%
Benzodiazepine: 30%
Marijuana: 47%
Injection: 85%

Used
Number of 1
ndividuals
Heroin: 94%
Rohypnol: 83%
Heroin: 85%
Rohypnol: 63%

multiple substances and ~ Amphetamine: 46%

did not have abscess

multiple substances and ~ Amphetamine: 45%
infection

had abscess infection
Age: 36.9+7.7 years
141 Ind. that used
Age: 35.1+7.6 years

Age

Cross-sectional 47 Ind. that used

Location Study Design Sample Size
Norway

Saland(2014)*

Reference

Table 1 - Continued

and 3,365 kcal/day (19) in heavy users. In heroin users,
the lowest daily energy intake was 1,188 kcal/day (14),
and the highest daily energy intake was 3,693 kcal/day
(13). The lowest and highest intakes in the 24-hour
reminder method were 1,188 kcal/day (14) and 3,306
kcal/day (15). The lowest and highest energy intakes
in food intake frequency were 2,627 kcal/day (20) and
4,370 kcal/day (15). An evaluation of the energy com-
ing from carbohydrates indicated that it ranged be-
tween 44.7% (17) and 60% (22) in the entire group,
between 41% (13) and 54.9% (18) in males, and be-
tween 42.6% (13) and 54.5% (13) in females. The rates
of the energy coming from proteins were 10.1%(13)-
15.1%(18), 10.1%(13)-15.9%(15), 9.4% (13)-16.0%
(15) respectively, and the rates of the energy coming
from fat were 30%-33% (15,17,20), 27% (13)-34%
(15), and 28% (13)-33.4% (18) on average. The fiber
intake for the entire group was 10.4 (15)-20.9 (17) gr,
while it was 11.8 (15)-18.9 (18) gr in males and 10.4
(15)-18.9 (18) gr in females. Sugar consumption was
23 (18) -46 (15) gr. Szland et al. (22) reported that
30% of the daily energy of substance addicts is derived
from sugar. An analysis of the intake levels of vitamins
and minerals produced different results. Morabia et
al. (13) stated that the iron, thiamine and vitamin C
intake of males and females were lower than the con-
trol group (the group of healthy individuals) although
their energy intakes are higher than the control group.
Smit et al. (15) reported that the intake of vitamin A,
vitamin E and calcium were lower in both males and
females than the Recommended Dietary Allowance
(RDA), and copper and zinc levels were also low in
females in addition to these micro-nutrients. In their
other study, Smit et al. (17) found that only the folate
consumption was below the Dietary Referance Intake
(DRI), and the values of vitamin B12, vitamin B6, thi-
amine, riboflavin, niacin, calcium, iron and zinc were
above the DRI values. A relevant study found that
substance addicts’ consumption of vitamin E, vitamin
K, magnesium and calcium were below the DRI (20)
Also, the intake of vitamin A, vitamin D, vitamin E,
thiamine, folic acid, vitamin B6, vitamin C, zinc, se-
lenium and iron of Norwegian substance addicts was
below Nordic Nutritional Recommendations (15)

It was determined that the males who used her-
oin consumed more cakes, desserts, sweet beverages
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and alcohol than those who did not use heroin (13).
Similarly, Himmelgreen et al.(9) found that the indi-
viduals that used heroin and cocaine consumed foods
with sugar more than those who did not use these
substances. In addition, the number of weekly meals
they consumed was higher than that of the individuals
who did not use these substances (11.4+4.9 meal/week
vs. 15.6+4.6 meal/week). Rodondi et al. (19) reported
that the weekly beer consumption of marijuana users
was 3.6 times more than those that did not use this
substance. Szlend et al. (21) determined that 6% of
the individuals in their study sample had not eaten or
drank anything in the last 24 hours, and the number
of the daily meals they ate was insufficient. A study
conducted with cocaine addicts found that 80% of the
addicts skipped breakfast (23).

The Studies That Examined Biochemical parameters and
Anthropometric Measurements of Substance Addicts

Sample Characteristics: In this section, 17 studies
were included in the literature review. Of these stud-
ies, 15 examined the anthropometric measurements (9,
13,16,17,19, 21, 23, 24, 26-32) and 10 evaluated the
biochemical parameters (17, 19, 21-25, 27-29) These
studies were conducted in the US (9, 16, 17, 19, 30),
Norway (21,22, 24), Bangladesh (27-29), UK (23, 26),
Switzerland (13), Austria (31) and Australia (32) be-
tween 1979 and 2014. Of these studies, 13 were cross-
sectional (9, 13, 16, 17, 19, 21, 22, 24-26, 30-32), two
were case-control studies, (23,29) and two were longi-
tudinal (27,28) studies. The substances that were used
most commonly were marijuana, heroin and cocaine.
The use of multiple substances was also very common.
The diseases determined in substance-users were high
transaminase, angular stomatitis, steatorrhea, gingival
bleeding, HIV, hepatitis B, hepatitis C, depression and
helicobacter pylori.

Anthropometric Measurements: Table 2 includes
a summary of the studies that examined the anthro-
pometric measurements of substance addicts. This
study included 38 heroin-users, and found that the
body weight (66.3+10.1 kg) and BMI (21.5+2.1
kg/m?) of the males were significantly lower than
those of the healthy individuals in the control group

(69.7£92 kg; 22.7 kg/m?, respectively) (13) (p<0.05).
In contrast, Forrester et al. (16) found that the body
weight (78.7£8.6 kg), BMI (25.1+3.1), percentage of
fat in the body and the amount of non-fat tissues in
substance-addicts were higher than the healthy indi-
viduals in the control group (p>0.05). Morabia et al.
(13) did not find significant differences between the
body weight and BMI values of substance addicts and
healthy individuals in the control group. However, the
other study determined a significant difference be-
tween individual body weight, BMI and fat percent-
age in the body. The body weight of the women that
used heroin was on average 13.7 kg (19%) lower than
the non-users, and their BMI was 5.6 kg/m? (20.4%)
lower than the non-users (16). Smit et al (17) con-
ducted a study with marijuana-users only, and found
that the BMI values of heavy users of marijuana were
significantly lower than those of the healthy individu-
als in the control group (24.7+0.3 kg/m? vs 26.6x0.1
kg/m?). An evaluation regarding the frequency of use
indicated that the BMI values of the light users (1-4
times a month) and heavy users (11 times and more in
a month) were lower than those of the moderate users
(5 to 10 times a month). The results which were de-
rived by Rodondi et al. (19) did not support these data.
This study did not find a difference between the BMI
values of the individuals that did and did not use mari-
juana intensively (28.9+0.33 kg/m? vs 28.8+0.1 kg/m?).
An evaluation regarding the frequency of use did not
indicate a difference between the BMI values of light
and heavy users as well. The studies conducted with
cocaine-users determined that their BMI values were
in the normal interval, or in the upper limit of the nor-
mal interval (23,30). The studies evaluating the results
of the samples that included individuals using different
substances, as well as multiple substance users, assessed
the BMI values of the individuals between an inter-
val of 11.5-40.0 kg/m?* (21, 31). Islam et al (28) found
that 60.8% of the individuals using heroin, marijuana
and codeine had BMI values below 18.5 kg/m? , and
14.6% of these individuals had a BMI lower than 16
kg/m? while 18.2% had BMI values between 16.0 and
16.9 kg/m? and 27.3% had BMI values between 17.0
and 18.5 kg/m?. Similarly, Seland et al (21) reported
that 7% of the females who used heroin, marijuana,
amphetamines and flunitrazepam had <16.5 kg/m’



*dnoi8 12110 2 ULy} SIIPPE 2IULISNS UT IOMO] ApUEdyTU
-31s o1om sanfea eare oppsnu wire 12ddn pue eare wire roddn
8303 ‘UOBIPPE U] "(WW 67/ 7T SA 67 ST) SSOUOIY}

proyunys rendessqns pue (ww Z'0[F¢ 07 SA WW 6'6F['EL) 04, durwreroydury
serrexdns ‘(ww 7" [F¢ (g A W §°679°gT) sdoom ‘(umd %% S uon
€'GFTTE SA WD ¢'6¥8°/7) sRdUaTaunoID uire roddn usamy ~e[equy/Sugyrug+uondafuy 1°6¥1°gg By
-2q (5070 d) seouaragp yuesyruSis arom 2197, *(50°0 d) 0601 Surgrus 10 “pu [ 2ouEISqnNg
/Sy Gy sem T 9SeraAe 1oty pue 8 £ 6TF 0L Sem UOIE[EYUT SUTEDOD JIBI) JO SIASN-UON]
dno18 onuod oy ur spenprarpur Y Jo 1ySrom £poq 25 0467 uond3fur £'S¥G°¢g By
-I0A® 3U) PUE ‘,u1/SY 8 sem [N 25e10A. 1Y) pue 3y £q reqpoads pue sures ‘pup «(866T) w2213
T'6179°6S Sem sIasn aoueIsqns Jo 1ySrom Apoq a8eroay -0 ‘utoray Sursn asoyy, T SI9S[) 9OUEISqNG  [BUOTIAS-SSOIT) NekLt! -[ourwIf{

M. Urhan, C. Ergiin, M. Gezmen Karadag

‘sfenprarpur dnoi3

[onuod oy uey) 1amof Apuedyrubis st dnoid aFe sreak
$7-0C Ul TIN'g MO[ & Sulaey Jo 1B 3 A[UO 1A2MOY ‘SIaSTL
o[ewdy uf ‘sdnoid a3e yroq ur roySry Apuesyrusis st [N g
075 YI1M S[ENPIAIPUI JO 2JEI ) ‘SIISN 2IULISANS LW U]
%61:5C TING PU® %£9 :SC-07=TINE ‘%ST:0ZSTING
:20ue)Sqns Jursn J0u ‘aFe s1edh g7 PUE G7 U2MID] SABIA]
%1T:SC IING PU® %16 :SC-07=IINE ‘%9S:0ZSTING
:90ueISqNs Susn 10u ‘9Fe SIAL {7 PUE ()7 UIMIA] SA[RUID,]
%¢1:SC TN PU® 89 :S2-02=INd ‘0C:0ZSTING

167 PUB G7 U22M19q PaSe sa[ewa 1asn adueIsqng

9%8:S TING PU® 95 :ST-02=TINE ‘%9€:0Z5TING ‘PUT €0TT o[
7 PUE ()7 U99MI( PITE SI[BWDJ 195N 9DUBISANG “puI €60T SA[eIAl
%67:ST TN PU® %79 :ST-02=TING ‘%6:0ZSTING 1 B[ 9G] PourIsqns
:20u)Sqns Jursn J0u ‘aFe s1edA g7 PUE G7 U2MID] SABIA] JO STaSN-UON]
%CT:ST TING PUE %79 :ST-0C=TINE ‘%vT:0ZSTING
:20u)SqNs Jursn J0u ‘aFe s1eaf 7 PUE ()7 U22MI2] SABIA] (98 s1eax 67-07)
%6:SC TING PU® %+9 :ST-02=TIN] ‘%C:0Z5TING PUL TLT P[eW]
:08e S18AA 7 PUE G7 U22M19q SA[BW 1SN IOUBISANG (pareas 1ou 2d£) aourISqNG) “pu €6T:RIN
%8:ST TIN| PU® €9 :SZ-0C=TINd ‘%6705 TING PUL #9¢€ -uoh PUL#9€ 7(S66T)
:08e S18aA 7 PUE ()7 U22M19q SA[BW I9SN IOUBISANG -oafur £q 2ouesqns Suis) 1SIOSN 20UBISqNG  [BUONIIS-SSOIY) SN AMquO)dA
*sdnoi8 om) o) ur sofewray 21 ULaMIDq GE-0:8Y
90UDIDPIP OU SeM I2YT, /S 9°(g Sem A Seroae 19 :so[ewd,
pue 8y [°01¥9'#S sem dnoid [onuod ay) ur udwoM Y3 JO 09 :SI[EA] dduULISANG
1ySram Apoq aSeraae oy, *w/SY £ 2 7F 6] Sem [N 958 JO SIaSN-UON]
~IoA€ pue 8Y ¢'g¥H ()G SeM SIIPpE d[ewdf Jo 1ySram £poq
oferoay ueoyrudis A[[eonsners sem sdnoid om) oy usamy A0°€T/IN T'92:28Y
-aq uanYIp TG 2Y[, ‘dnois [onuod oy ur safew o) "pu] § :S[eWd]
10y ‘Apandadsar w8y £ 7z pue 83 7'6%/'69 21om son[ea ‘pul S[enprapuy
2593 £, w1/SY 1°ZFG T sem TN d8eIA. pue 5 T'01€ 99 TT:9UOPEN +UIOIOH 0€ 'SP S:(686T)
SeM SO[BUI OTPPE 20UBISANS JO JySram Apoq a8eroay ‘puj £g ‘UIOIOE] I9SN-00UBISqNG  [BUOIIDIS-SSOIT)  PUB[IIZIIMG BIQRIOTA]
*SUTUTEITA
EE.S&EM QIOW IO 0} I0§ SAOUIDYIP Auw< SIE9X (09-, NC
PeY SPIPPE 313 JO 040G ‘UOBIPPE U] "PUL #0T ouwIsqng
“£5U9DIYOP IPIWEUNOIIU PUE UAB[JOQLL ‘Pul § JO STaSN-UON]
‘714 ‘durwenp pey 961-¢ | put fouop {(1ad]
-[Jop 2[0] Pry] 94/¢ KOUnYP 9g oseuTUIESULI) (98 s1eax 09-L1)
UIWIENA PEY] 06Gl WA JO “SIsoutu wniog) suosrod <(6L61)
-eyaodAy pey 049/ ‘SI9IppE 9 JO SOSLASI(T IOAT] ‘PUI 6] SUIOIDE] G iSIOS[) 90ULISqNG  [BUONIIS-SSOI]) SN oy qeyeN
PpauruIal S[ENPIAIPUT JO IqUINN] By uSsaq
syudwaInseay] drnawodoryruy SIO)OWIEIE] [EOIWAYJOLY  SISBASI(J 1YL  Pas() dueisqng jo adAy, az1g aydureg Apmg uoned0| dUdIAIY

14

JOPIOSIP 9sN IdUkISNS M muﬁ@ﬁd@ Ul Sjuatuaanseaur uﬁ«vgommo.mﬂuﬁw pue mH@u@ENHﬁ& [edrwaydolqg g 9[qe],



15

analysis of food consumption status, body weight change and body composition 1n individuals with substance use disorders: a systematic

1000 d *[9AS] [BULIOU Y[} MO[3q S[IAI]
urajoxd [E101 ey 0409 PUE IAI[ [EULIOU
%0'T1 /3 §TL) %T'E MBASTL 5y mojaq s[oad] UTNG[E ey 958"/ A9
%OVL  BLOSTSRT %L9E Ay osg-ggl  [PUHOU W MO SpAd] ulqoFowsay pry
048°09 ‘sTosn ADUEISANS Y} JO dnoig8 sreaf mwlwﬁumzw
%007 W/3$'81-0°LT %ELT /B 4'8I-0°LT  [0BUOD Ay ul s[Enpratput AyIeay ay3 ueyy S douLISqNs
1amo] Appuedyrusis a1om (/18 699"y Surpas[q uond[uy AUIPIYIdJ Bursn jou safewr (o]
%0'€ W/ 6'91-0'91 %C'8T W/ 6'91-091 sA T/18 ¢°9%9° /¢ urwunqpe pue (/13 eardurd surydrouardng
%0z /A 910 %91 By 9r 8'8¥9°C/ SA A\Hw 8'11%6°79) urzord [e01 BIYLI0IEAIS uzimuamm Qurapo)) o8¢ sreaf Sp-81 Umz\
(148 STFO'THT sA T/48 €°9ZFGIT) Uq  SBHBWONG vuenfuepy SATEN S=(2007)
TING-22uvisqns fo siosn-uon JING-Sosn 2upisgng  -O[SOUWIAY JO S[2AJ] AU} ‘SIAST DULISNS U] remSuy UIOID] €67 195N 2dUBISANG [eurpmiSuo]  ysape[Sueg ure[sy
*sienprarpur dnois [onuod (Axeapy)
93U} UBY} BUBN[LIEW JO SI9SN AABIY UL I9MO] *puUT 9/ :9IOUI IO YIUOUX
are sAd[ (urgpuexod4ny ‘Ouadood] ‘uroiny ® sowmn 1] Suisn ‘puy
OUD)0IEd ©II() PIOUJOTED WINLIDG "S[IAJ] (S3ex9poA])
9pLIdATSLL) pue [0193539[0YD ‘UrwInge ‘pul GET ypuour o3¢ s1eak 6G-07
AW/ € 0FL HgioI0W pue YIuow B sowmn 1] Suisn ‘puy wnios SurpreSar sdnoid oy usamiaq ® sowmn ()7~ Sursn ‘puy
/S 9°0F "9 {YIUOW & SIWH () [-G SUISH "PU]  IDUIIPIP OU ST I, "SIISN-UOU Y} UBY} (1yS1S) 10 [£/6:90UeIS
JW/3Y $°0F0" G “YIUOW B SOWD) -] SUISN "PU]  SIISN BUBN[LIEWI UT SULID) [EDTUT]D UL I9Y3IY *PU] TG :$S9] 10 YauOUr -qns JO S19sN-UON]
W/3Y 1°079°97 BULN[LIEW JO SI9SN-UON] APYST[s 918 S[2AJ] JLID0JLWIY WINIIS PUE © sowm 1oy Sursn ‘puy ‘pu 7S8 :19pIosIp 4(1007)
sangvo NG ('sa /18 ¢'0F6P 1) UIqO[SOWAY WNING ‘PuT 768 ‘euen(iIe[A]  9SN 20UBISANS YIIM "PU]  [BUOLIIIS-SSOID) SN oy g
*D) UIWERIIA PUE Y/ UTWEIIA ‘F UTWEIIA JO
S[OAS] MO[ AU} YIIM PIIL[LIOD dIe JuIsn Jo
UOTILIND Y} SE [[9M SB PISD DULISANS Y
J0 52d£) Jo o qUINU PIseaIIUT TIA0IIOTAT s1eak Gp-gr:a8y
paguasasd jou auom dnoud joizuod agqy fo sonpwo [N 241, *dnois 1ay30 oy uey) 1amoy Apuedyrusis 2dueISqNS
aram sonfea (/0w g 0FEE T sa /[0 uonoafuy SuIpryIag SBusn jou safew Q]
(%8°7) "PUT £ :wW/SY ST TING ~ 6£°0FST'T [ounat pue (/owr 9'¢[5¢'8¢ surydrouardng
(%%°9€) "PUT 76 :W/3Y ST-S'STING sa J/jown G'0TF6S°T7) Proe d1qIodse surpaydy ‘urpor) o3¢ s1eak Gp-gT 8y
(%8°09) "PUT #ST W/ ST TN “(T/10Wrl2e"€F¢ 9T sa TT/jowr 0£°€F09°CT) euenfiey SATEIN S(1002)
:s19sn 2our)sqng  [019ydoo0)- WNIAS ‘SIOIPPE dULISNS UT UIOIdF] €6 19sn duLISqng [eurpmiSuo]  ysape[Sueg we[s|
1°9+1°¢€C
@8y (ATTIN8T) "Pul
“T'9FL°ET 1% ¥e3 Apog 6S:(+)ATH Apuormo
DY 69%L°66 onssn urdT T'¢F1°ST TN B9 010'8L sadueISqNs AT Surs)
MY AGruasin auvisqns AT Suis)) ‘9'9¥8C 0 1ej Apog 6'9FL Ty %Y
‘§'9FC LG 0SSN UL ‘9TIFR 9L MU #0947 ur AT o5 (1S ‘INTS)
1°9%ETT ‘% o] Apog ‘7' 8FS'S NS UBIT ‘G EF9H T “pul €01 :(+)ATH 25ed
TING ‘9 CIFH'9L ML AT Sussn jou spnppy 2uvisqng Y UI S30UBISqNS AT
$9FG €T 1B) APOY ‘B3 6'8F9"LS 1NSSH UBT “6'EFE T Pasn oym s[enprArpuy
TING SN S CIFLSL M saouvgsqng Kugs Suisp) 10AT :SA[e]N b LTS 6ER8Y
(d2v INL6T)
"T'ST6T 9% 13 Apog ‘S8 GFL T :o0SsD UEIT ‘0°€F6°IT "PUT 6€C :(+)ATH
qum hwvﬁ O.Mwﬂﬁ.ﬁm “\Sm ..\ﬂ.\NRN\L‘: NNRQNHQND.»AN M§.:b mUUENHwﬂzw A>Hv
{0°9%S b€ 104 18] ApOg ‘0’ LF Ch :ONSSD UBIT ‘T GFL ST SNOUAABIIUL 25N JOU OP
TN ‘B SE17L°99 S 7529 297 42 AT Pos[ 0" LFL Y oY SPIPPE 0uEISqng
106 78] Apog ‘0" LF" g :onssn e ‘I"LFE9TTING THFC T8y
‘9°0TFT 69 ML AT Tussn 1o pippy 5UDISERS 9'9%Y"SE Y, Aseasog (49T NSE)
Tey Apog ‘S 7'Q1*S Sp:anssn UB' ‘§°LF S LTTING PUT 19 {(+)ATH 2(0007)
SN 6TF ¥ 1L MG uvrsqng A Sutsp) 1opT :so[ewa] (V)ATH OUIOIOF]  9DUBISNS PISN IIAIN]  [BUOTIIAS-SSOI) SN2y I9ISALIOY
pauruLala (g
SISBASI(]  S[ENPIAIPU] JO IdqUINN By
syuawaInseayA] srnawodoryruy SId)oWIEIE] [EIIWAYIOLE YO Ppas() dueisqng jo adAy, az1g aydureg uSisa([ Apmg  uoned0 dUYAY

ponunuoy) - ¢ 9[qe],



M. Urhan, C. Ergiin, M. Gezmen Karadag

16

“(g1°0 d) osn duessqns [eSayr
PUE I\ U99M19q UOLIE[ILIOD PIIIDAUT JUBIYIUSIS € Sem DI,

(%6°9) "PUI 621 /3 0 2
(%€°02) "PUI 6L /3 0g-5T
(%1°99) "PUI Z€TT /3 §7-6°81
(%£'9) "PUI ¥C1 /3 G811

uotgpyndod aurgua agy fo sonppo [N

*(SZ TING) 282q0/AYSIaMIIA0 1M SI[BUI JO O] PUE

S3[EUW] JO 77 ‘UONIPPE U] S8 TINF §°9T U92m13q STIN] PrY
Sa[EW JO ¢ ATUO ‘puey 12¢10 3Y) UQ) “G'8T TN §'9T U22M12q
STING PBY %07 PU® ‘G'9T MO[aq Sea SA[LUI) UIADS JO TN
Y[, W/3Y $4F/ T Sem SIIPPE A[ewdy 3y Jo T\ 25eIoAE
oY) pue wi/SY £ 7F g SeM SIDIPPE A[eW JO TN 25e1oAy

W/ 0°9Fp" £ [E 3¢ SN JOU OP OYM 3SOY3 U]
JW/SY G GFE’ G STOSN 2ANEPG /BuEN(LIR]Al UT
W/ G'pFE G SISN UIED0I+UIOIY UT
W3 T'pF(°GZsIasn aured0d uy

SIING W/ §'82-5'8T
ﬁ‘mﬂ ﬁvm.w —uﬂm szm vwdhv?_w NE\MJ WWﬁlm.ﬁﬁ @wﬂ sIasn-uou ,wO
90’ ST S[IYM ‘W/3Y §'87-G 8] U2aMID] SeM [243] [N dSeroae
93 ‘SIIST DIUBISANS JO Q47H '€ UL puE »NE\wv_ $°81-G' 1T usamy

|u£ SEM SIasn vu:mumﬂzm ur o\cmmo ur ~u>v~ Hzm vwdhv?m vr—.ﬁ

/3 €0%6'8C skep 008 < 10§ 1 pasn oym sauo A,
/3 T°0¥8'8C sAep 66/ 1-081 10 3 PIST Oy $9UO 3T,
/3 T°079°8C shep 081> 3 pasn oym sauo [,
NE\MA 1°0¥8'8T [[e 3e sdUeISqNS Aue asn jou Op Oy 30 YT,

INg

syuauaInseayA] drnawodorgruy

‘mu—.NE wO

0hCh PUE SI[EUID] JO 4GS UL [9AJ]

?EOG oﬂu U>On—.m TaM wﬁm>vﬁ

DD WnIds Ay, "Safew Ut (Tu
001/3 TT¥9°ET) %0 Sem 27ex

ST} PUE ‘[2A9] [EULIOU Y} MO[q
219M JeRy) S[2A9] UIqo[Soway pey
(Tw 001/3 9'TF1°ZT) %9C ‘SoTe

3430 "(1/18 0¥ 1) sopewy

Ul 050 Sem el w% uﬁﬁ—g AM\VUA

—.wéoﬁ u—.—u >>O~U£ IaM. Hmﬁ—u
ﬂu>u~ ﬂz\c.:n:m ﬁ.m& AOMN.HPVN uo
/18 1°5%Eh) %0 ‘SPEW JO

“1omof Apueoyrusis sem (/o

6'8%°7¢ sa T/jour 6'9%6°(07)
[PAS] UOIL WINISS I} [IYM.

oyS1y ApuedyruSis arom (J/jowr

TPFECL saT/owr GpFg°¢T)

durz wnaes pue (/jour [ ST

sa /jourrl g'¢¥9 1) 1oddo>
TWNIDS JO S[IAI[ SIIST OUEIS
-qns ‘SI9SN-UoU 0} _UE.&EOU

“SPAY] (PL/Sw 9'[FT°98 s Pl/Bur
0%£°98) s0on[3 poojq Sunisey
pue (‘pl/3w 60%6°¢6 Sa “Pl/Suw

6'07/°'98) 9puodA[3Ln (-py/Sur
80T TS SA PI/SW $°079°0S)
[ox3sd[oY-"T(TH ‘(PI/3w

€TFL 98T SA PI/SW §'0FC H8T)

[0T2183[0YD 11Oy} mzmﬁwm&
$20UPISqNS AUE Pasn 143U Pey|
oym asoy) pue sep (g ury

Iowx uuﬁwumﬁbm ﬁUmE OJ\S qurT
EMUEMA— UUEMHU.WSU ou sem U.HMJH

SIajowere —dUmEU—*UOmm

muﬁwa MO

967 2401504 ATH
muﬁwa MO

969 g snuedopy
e 3o

%58 O snnedsp

O snnedag
g snnedop
(+)ATH

S
3urpasyq [earsurd

BOYLIONEA)S
SIRWOIG
Tensuy

ﬁuﬁgvﬁvg
SaseasI(] Hunﬁuo

ﬁGH ¢ “UCM&uNﬁﬁONEum
ﬁQH S UCME.SML&E<
ﬁQH L _URd0D

“put 0§ 2e1dO

PUT S6 “mcms_.th

9€9 2[eway [ouddyoy
%2 eI [oudfyoy
0t ] :o[ewd,] BUBN(LIE]AT
06LT OTeIN euen(LeIAl

0p7 g eTewa,] durwelaydury
0pzE oo Qutwreraydury
068 :9[EWS,] UIOIDE]

9. P[eIN WIOIIH]

"PUI 68C

HEN Je mawwﬁ JON

PUL 6€T
U>~Hm@®%\.mﬁw5.—.ﬁ.mz

“PUI 09

QUIEd0)+UIOI |

VGH {7/ 2UIBd0 D)

uonddfuy SuIpryIg
surydrouardng
surpaydy ‘Durapor)
euen(trejy

UIOIOF]

‘pur 9p:arerd+euen(irey
‘pu] /¢ :dured0d+euen(irejyr
"PUl ST s4ep 008°T
10 11 Pasn OYM SOV,
"PUT 109 S4¥P 66£1-081
10 11 Pasn OYM SOV,
“PUL 019 =s4%p 081
10 11 Pasn OYM SOV,
:s1Roh GI ur
suostad Go¢ 1 :euenfLIEIA
S[ENpPIAIPU] JO IdquInN
Pas() 2aueIsqng jo adLy,

81 28y
PUT #98T SIEIN
uone[ndod ersuany

¥ LFS pERSY
LW
@uuow@@w voﬁmuwﬂﬂm

0'L¥C 98y
A LN
ﬁuﬁ&—u—um voﬁmuwﬂﬂm

10p[o pue
plo sreaf g 8y

‘PUL 295 (+) ATH

s1eak G-g1:8y
2due)ISqns
Bursn jou safew (0T

o3¢ s1eak Gp-g[ 98y
SOBIAI
€G7 195N 2dUBISqNG

s1eak ¢' a8y
‘pur NmN,N :20UurIS
-qng JO SI9SN-UON]

oy 28y
suostad Goger:sia
-s() 9duEIsqng

By
az1g ajdureg

ﬁwﬁOﬁuum
-SSOID)

ﬂmﬂOﬁuum
-SSOID)

MNF—OEUUm
-SSOID)

[onuo)

ose))  ysape[Sueg

[euonoas
-$s010)
uSsa(q
Apmg

eLsnyy

KemioN

sn oy

sn oy

uonedo|

W(TT0T) v g

«(8007)PU[*SS

(8007) PENO

S«(£007) ureesoyq

«(9007) TpPuopoy

UQEU.—U,«UMM

ponunuoy) - ¢ 9[qe],



17

analysis of food consumption status, body weight change and body composition 1n individuals with substance use disorders: a systematic

Yooz W/B 0€2

Yoo W/ 0€-ST %8 SE M/ ST-$8T ¥ 1%
NE\MJ S'8T (% ‘pur) 2pvut NESQSU& AISN—-UON]
%6 /5

€2 “4%6:22W/3 0€-5T 49600 W/ ST-G'8T 6
/S G811 (9% PUT) TING 2jvut 4asn 2uvisqng
Yooz /3 0€2 Yoz

/3 0°0€-0°ST Yo W/3 ST-§'8T “0L°€ /5
S'8111 (% Pur) IING ovwaf 2ouvgsqns o 1osn-uopg
“Ypor 2 U1/3]

0£3 L961T W/ 0€-ST e /3 ST-S'8T %91
/B GG (9 puI) INE oyousaf 4osm auvisqng
YoereW/S 0EZ ‘6" €E W1/5

0€-ST “%T Th /3 §T-S'8T ‘%9°T /33 S811)
(9% PuT) [ING $noi8 aa17us aruvgsqns Jo siasn-uony
1T /3 0€= W%ST

o3¢ sreak $9-8T
"PUI £09°CT ‘[*3CL
PUT 6059 SOTEIN
PUL S609 “SoTewa,|
uonendog [erouan)

o3¢ sreak $9-8T
PUL LLL Te3OL,
PUT STS SOTBIN

045 g -ourwerpydury

9%¢ €t Purydiopy

/3 0€-ST %95 /3 ST-5'8T “\96s W/ "PUJ 2T SI[eWR,]  [euOndS
C'QT (% puI) [ING 1048 aurgua siosn auvisgng 047'CE “UIOIOE]  PAIdIPPE dUBISqNG  -SSOID)  BIRNSNY 1 (4L0T) Y SIEIM[[IIA]
(§0%TE A 470%0°€) Ausuop
[eIourw du0q pu (3 /78S $A 5 1'6¥9LS)
INSST) UBI[ ‘(WW ' {F ] SA WU T'HFp°6) SSOU
PR progupys sdodtm (£0°0%06°0 54 90°0680)
dry/asrem Jo ayex {(Wd £ 074768 94 WD §'8F/ )
9OUAIAJWINDIL ISTEM (;W/SHG €7 GT SA ;W
/3 °£76°€T) TING 1oy SurpreSar sdnos oy
U29MID( SDUIIIPIP FUBIYIUSIS OU TOM 1T, "PUT 0F *SIBIA
*STENPIAIPUT AYI[EIY Y3 JO ISOY} UL} 19MO] 860°0=d ¢ sururerdydury aourISqng
APUEdyIUSIS 9I9M SI9SN JUIEI0D JO (()'§FS T SA 0°€76°C 129 unda ewse g 0407 ‘BuBn(LIeIAl JO SI9SN-UON]
£°8%8°6T) 23eruadrad 1ej Apoq pue (Www 6 ¢F["/ :dnoxny Aypeay % erdO
SA WU ()'gFg"G) $SAwony) plojupys sdoorq /381 4 6F /£ piead] undaT euwuse[q 9sn prqrowo)) ‘PUJ G SSOBJA  [0TIU0D
‘(3 4" €TFT°08 54 89 £°0170L) WySrom Apog SI9SN QUIED0D U] ‘U] G :aUTEI0D) 1Ippe 2ourISqNg ENe) N €107) dyos1q
*SO[BWIAJ UI 19y 31y APUedyIUSIs
M (6°0%6°S $A L'0%8°S) OTVqH pue (T/jowrt
86'¢¥18+C sa /[ow $8°¢7£9°7g) 10ddoo jo
S[9AD] 2Y3 A[IYM ‘safewr ut 1Yy Apuedyrusis
amm (/10w 9T-0FgL 0 SA T/[OWH9T°0F8L°0)
wnuapas pue (T/jow £9°0TEET A
/10w §S %68 T) [OUBAI JO S[PAI] Y],
(TT/10WU §'TTF6YE SA T/[OWH (°06)UIIEI}
pue ‘(T/jowr g'geF8S sa T/[own 7°0£¥9°9%)
O wrweya ‘(J/fownl £ §7G°7T 4 89¥817) %€9 o[ [ouddyoy
[oxaydoooy {([/oww ()£ 0FET T SA /oW 9625 2EN [ouddyoy v LFSYERSY
18°0%62°2) TA'T ‘(T/[0WW $1 0%’ T 34 9T e euenliy eLRruRd
/10w €607y 1) TAH ‘(T/10WwW 88°074 1Y 9L eI Eunfuely  pasorppe aoutisqng
SA TJ/[OWW 6°()FG]}) [0IISI[OYD [e303 ‘("J/[oww 9pgg:aewdy durwrerpydury
L9'0FLE T SAT/[OWW 19°0FLE T )OPHAISIY 96CEIEN durweraydury 0'LFT 9¢98Y
(A]9a109dsa1) JO S[2A9] so[ewa] pue safewr 048 :9[BW,] UIOTF] CCLORIN  [UOnOds
U22M1D( SIDUIIIYIP JUBIYTUSIS OU 2I2M I, 047/ O[e]N UIOIDF]  PAIJIPPE DUBISqNG  -SSOID) AKemioN <(1107) puefeg
PpaurwIal S[ENpIAIPU] JO IdqUInN a8y uSisaq
syuauaInseajA] srnawodoryyuy SI2)UIBIE] [BIIWAYIOL  SISLIASI(] LY Ppas() 2ueisqng jo adL7, azigaidureg  fpmg  uwopeso| ERLIEICIEN

ponunuoy) - ¢ 9[qe],



18

M. Urhan, C. Ergiin, M. Gezmen Karadag

Table 2 - Continued

Biochemical Parameters Anthropometric Measurements

Type of Substance Used  Other Diseases

Sample Size

Age

Cross-sectional 47 Ind. that use

Study Design

Location

Reference

Determined

Number of Individuals

Heroin: 94%

The individuals who had abscess infection had Those who had abscess infection

higher levels of S-CRP(11 mg/L vs 9 mg/L),
HbA1c(6.0 vs 5.7 (p=0.012)), homocystein

Hepatitis C: 85%
Hepatitis A: 41%

Norway

Szland (2014)*

had BMIs (20.4 kg/m?vs 22.0 kg/

m?* (p

multiple substances Amphetamine: 45%

and do not have

0.002)) were signifi-

0.002) and upper medium

arm circumference (24.5+3.6 cm vs

bic acid (62 pmol/L vs 55 pmol/L), while they 26.8+3.1 cm (p

had lower levels of vitamin B12 (290 pmol/L

(17.6pmol/L vs 13.8 pmol/L(p=0.000), ascor-
vs 310 pmol/L), folate(9.6 nmol/L vs 11.0

Helicobacter pylori: 36%

Depression:

Benzodiazepine: 30%

Marijuana: 51%
Injection: 94%

Rohypnol: 83%

abscess infection
Age:36.927.7

years

cantly lower.

Hepatitis C: 83% nmol/L), vitamin B6(17.0 nmol/L vs 19.5

Hepatitis A: 49%

141 Ind. that used Heroin: 85%

nmol/L), and vitamin D (27 nmol/L vs 35.0
nmol/L). Of the individuals that had abscess

multiple substances Amphetamine: 46%

and did not have

Helicobacter pylori: %35

Depression:

Rohypnol: 63%

infection, 73% had hyperhomocysteinaemia,

Benzodiazepine: 30%

Marijuana: 47%
Injection: 85%

abscess infection
Age:35.127.6

years

while this rate was 41% in those who did not

have this infection.

BMI values, and 20% had BMI values between 16.5
and 18.5 kg/m?. A relevant study found that 16% of
the females had <18.5 kg/m? BMI values. On the other
hand, 16% of the females had 30 kg/m* BMI values.
Of the males, 60% had BMI values in the normal in-
terval, and 27% were overweight (32). Only one study
evaluated waist circumference and waist/hip ratio, and
two studies measured skinfold thickness (Table 2) (9,
23).

Biochemical parameters: 'Three studies assessed
blood lipid profile (17, 19, 22), three other studies as-
sessed albumin and hemoglobin levels (17, 21, 28),
and four studies assessed serum vitamin and mineral
levels (22, 25, 27, 29). It was found that total choles-
terol, triglyceride, high-density lipoprotein (HDL)
and low-density lipoprotein (LDL) levels of individu-
als with a substance use disorder were in the interval
of reference values. Smit et al. (17) determined that to-
tal cholesterol and triglyceride levels of substance users
were lower than those of the non-users. Rodondi et al.
(19) found that there was no correlation between the
frequency of marijuana use and the blood lipid pro-
file. Szland et al. (22) determined that the blood lipid
levels of male addicts were slightly higher than those
of female addicts. The blood sugar level of the addicts
was euglycemic (19). The HbA1c level was in the rec-
ommended reference interval (22, 24). Albumin and
hemoglobin levels were in the interval of 37.2+6.9-
43.1+5.1 gr/L and 118+26.3-149+1.8 gr/L (17, 21,
28). Nakah et al. (25) demonstrated that B6, folate,
thiamine, riboflavin and vitamin B12 levels were low
in heroin users, and 76% of the patients had hypovi-
taminosis. Another study determined that vitamin C,
vitamin E and retinol levels were lower than those of
the healthy individuals, and the levels of these vitamins
decreased in inverse proportion with the duration of
substance use (17). Szland et al. (22) reported that the
vitamin and mineral levels of substance users were in
the interval of reference values, and only the vitamin
D level was lower than this interval. It was determined
that serum copper and zinc levels were higher in the
users of heroin, marijuana and codeine than those who
did not use these substances, and iron levels were lower
in substance users than they were in non-users (29).
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The Studies That Examined the Body Weight Changes in
Substance Addicts During Treatment Process

Sample Characteristics: As a result of the exami-
nation, seven studies that met the required conditions
were included in the study (33-39). Of these studies,
four were conducted in the US (33-36), and the oth-
ers were conducted in Iran (37), Australia (38) and
Israel (39). An analysis of the study designs showed
that three studies were retrospectives (33, 35, 36), two
were longitudinal studies (34, 39) and two were cross-
sectional studies (37, 38). One of these studies was
conducted with adolescents (34). The other studies in-
cluded adults. The samples included a minimum of 36
persons (35), and a maximum of 264 persons (33). Two
studies did not indicate the treatment methods they
used (33, 34), five studies used methadone for treat-
ment (35-39), and one study used naltrexone (35) in
order to make a comparison with methadone.

Body Weight Changes In the Treatment Process:
Table 3 shows the studies that examined the body
weight changes in the treatment process. These stud-
ies determined body weight changes between 1.84
kg and 12.7 kg during the treatment. Hodgkins et al.
(34) determined the fastest increase in body weight.
They conducted their study with marijuana addicts,
and the participants gained 8.01 kg during the three-
month treatment process. (At the beginning of treat-
ment body weight was 67.09, and after three months
it was 75.10.) In the same process, their BMI val-
ues increased by 1.77 kg/m?. (The beginning of the
treatment: 23.26+4.84 kg/m? after three months:
25.03+4.23 kg/m? on average.) The BMI value which
was in the normal interval at the beginning of the
treatment moved into the overweight interval after
three months. At the beginning of the study, 5.8% of
the group was overweight; this rate increased to 10.3%
in the third month. Mysels et al. (35) found that there
was only a 1.5 kg increase in the body weight of the
heroin addicts that received methadone treatment. In
this group, the weight increase in the sixth month was
3 kg on average. The smallest increase in body weight
was observed in the individuals that used multiple
substances. The average weight increase of these pa-
tients in the six-month period in which they received

methadone treatment was 1.84 kg in females and 1.9
kg in males (37). The largest weight increase was in the
patients that received methadone treatment and were
monitored for 1.8+0.9 years on average. During this
process, the females gained 12.7 kg. The average BMI
increased from 27.5 kg/m? to 32.7 kg/m?®. This means
that the patients moved into the obese group from the
overweight group. The body weight increase in males
was lower. The males that received treatment in the
same timeframe gained 5.45 kg. An evaluation of the
entire group indicated that the average weight in-
crease in the treatment process was 8.08 kg (80.55 kg
vs 88.63 kg), and the average BMI reached 30.1+7.7
kg/m?, with an increase of 2.9 kg/m? (25). Mysels et
al. (35) examined the effects of methadone and nal-
trexone on weight gain, and observed that the patients
receiving methadone treatment gained 3 kg during
six months, and the patients that received naltrexone
treatment gained 6.7 kg. A recent study conducted
with 114 patients that used heroin found that the BMI
level increased from 22.05+3.9 kg/m? to 24.3+4.5 kg/
m? in day 270.3+167.6 of the methadone treatment.
The largest increases were in the group that had an av-
erage of 17.1 kg/m? BMI at the beginning of the study,
with an increase of 2.8 kg/m?, and also in the group
that had an average of 31.9 kg/m* BMI at the begin-
ning of the study, with an increase of 1.9 kg/m?* (39).

Discussion

This systematic literature review is the first to ex-
amine food intake, nutritional status and body weight
changes in individuals that have a substance use dis-
order. After a review of the relevant literature, 27
studies that met the inclusion criteria were included
in the study. Of these studies, 10 examined food in-
take in substance addicts, 17 examined anthropometric
measurements and biochemical parameters, and seven
examined the body weight changes observed during
the treatment process. These studies found controver-
sial results about energy intakes of the substance us-
€rs, consumption rates of macro and micro nutrients,
BMI values, and the increases in body weight during
the treatment process. The methodological differences
among the studies are the main cause of these results.
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Some studies had samples that included a group that
used only one substance (17), and some other studies
that included the users of multiple substances (14, 21).
As is widely recognized , the varied pharmacological
characteristics of addictive substances can have dif-
ferent effects on individual body weight and appetite.
Heroin, cocaine and amphetamines usually suppress
the appetite, while marijuana stimulates it (40). In ad-
dition to the type of the substance, different factors
such as the manner of use (e.g. inhalation, injection),
the age that the individual began using the substance,
and the duration of use contribute to these varied re-
sults. Also, comorbid diseases within the individuals,
(e.g. HIV (+), Hepatitis C, Hepatitis B), as well as
the methods used to evaluate food intake (e.g. FFQ,
24-hour dietary recall, diet history, 3-day food intake)
contributed to this difference. The researchers believe
that one of the most important limitations of the stud-
ies that examine the energy intake and BMI levels is
not being able to determine the daily energy consump-
tion. Daily energy consumption plays a crucial role in
the regulation of body weight. For all these reasons,
study results should be interpreted carefully.

The studies that analyzed the individuals who
used cocaine, amphetamine or Methylenedioxymeth-
amphetamine (MDMA), together with heroin, found
that the BMI values of these individuals were lower
than those of the healthy individuals in the control
group. Also, there were more individuals included in
the low-weight group. In addition, it was determined
that the food intake
insufficient; they skipped meals, and did not eat the

among these individuals was

number of meals required for a healthy diet (9, 14, 21,
22). Fernandez et al.(14) reported that the individuals
who were substance users ate only one meal during the
day. An analysis of these poor eating habits revealed
that the primary reasons were homelessness, low edu-
cation level, unemployment and low income (18, 21,
32). In one study, substance addicts stated that they
had poor diet since they did not have enough money
to buy food. Eleven % stole their food from supermar-
kets, and 4% retrieved leftover food from garbage bins
(22). Saland et al. (21) suggested that homelessness
causes a deterioration in nutrition. This can be both
the cause and the result of fatigue and diseases, as the
individuals do not have access to food and other ne-

cessities, such as a suitable place to sleep and warm
clothes. The comorbid diseases (e.g. HIV (+), hepatitis
B and hepatitis C) which are common in these indi-
viduals are also recognized as an important factor in
poor diet (41). Heavy smoking and mental illness are
also causes of poor diet (42).

One of the most notable findings related to her-
oin users is the over-consumption of sugar and foods
that contain sugar. Morabia et al. (13) found that
the amount of sugar consumed by the addicts was
significantly higher in males than in the healthy in-
dividuals in the control group. This rate was in the
significance threshold in females. Himmelgreen et
al. (9) determined that the consumption frequency of
sweet-sugary foods was significantly higher in the ad-
dicts. Seland et al. (22) stressed that 60% of the daily
energy among the general population is derived from
carbohydrates, and 30% of this consisted of sugar.
Moreover, the rate of the individuals with substance
use disorder who reported that they specifically pre-
ferred sugar added foods reached 61%, and more than
50% of the participants did not consume any other
food, except for sugary beverages and bread or cereal
for breakfast. Why do heroin users consume more
sugar and/or sugary added foods? As is widely known,
heroin is a semi-synthetic opiate. These types of ille-
gal substances perform their activities via endogenous
opioid systems which regulate many functions through
three types of G-protein couple receptors, including
Mu (p), Delta (8), and Kappa (k) receptors. Heroin
is a potential agonist for the Mu receptor (44). It is
commonly believed that the activation of the opioid
system which plays an important role in the neural re-
warding process is the reason for the increased sugar
consumption in individuals who use heroin. Of the
opioid receptors, the mu-opioid system is specifically
effective in the rewarding process. Preclinical animal
studies have found that the direct activation of mu-
receptor agonists (e.g. heroin, methadone, codeine) in
the shell of the paraventricular nucleus, hypothalamus
and nucleus accumbens is related to the development
of sugar preference. It has been reported that chronic
exposure to mu-opiate agonists leads to the preference
of foods that include high amounts of sugar (43-47).

Marijuana is the illegal substance that is most
commonly used throughout the world. It is made of
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cannabis sativa. It provides its effect by A (9) (tetrahy-
drocannabinol - THC), which is a cannabinoid with
a psycho-active effect that is included in the structure
of this plant. The endocannabinoid receptors which
are located in THC, hypothalamus and periphery tis-
sues show their effect by interacting with type 1 (CB1)
and type 2 (CB2) cannabinoid receptors. The CB1
cannabinoid receptor deals with the regulation of eat-
ing behavior, appetite and body weight. This receptor
stimulates appetite and eating behavior (48, 49). Oral
rimonabant, which is a new CB1 selective receptor
antagonist, has been proved to decrease appetite and
body weight (50). The results of the studies that were
conducted with marijuana users confirm this informa-
tion. Smit et al. (17) determined that daily intakes
of energy increase in individuals in direct proportion
with the frequency of their marijuana use. The energy
intake of the group with the most amount of mari-
juana use was 41% more than those who did not use
this substance at all (3,196+181kcal/day vs 227122
kcal/day). However, the BMI results are just the op-
posite. The BMI values of non-users of marijuana were
included in the overweight group, while these values
were in the upper limit of the normal weight in those
who were heavy marijuana users. Rodondi et al. (19)
found similar results in their study. In this study, the
daily energy intake of those who use marijuana exten-
sively was 22.5% more than those who did not use it.
Yet, their BMI values were the same. Arcan et al. (51)
reported that marijuana use had a positive correlation
with the intake of high-fat foods. They believed that
high intake of energy in marijuana users was related to
the high consumption of high-energy snacks in these
individuals. In addition, a relevant study which made
a measurement based on dioxide consumption found
that the basal metabolism of marijuana users showed
an increase of 28% (17). This result might explain why
marijuana users did not have higher BMIs than non-
users, although they had higher intakes of energy. A
study by Hayatbakhsh et al. contrasted these results.
In a study conducted with adults, Hayatbakhsh et al.
(52) determined that it is unlikely for marijuana us-
ers to be categorized in a BMI>25 group, and that the
possibility of having a low BMI increased in direct
proportion with the frequency of marijuana use. In
comparison with heroin users, marijuana users were

mainly included in the overweight group, while heroin
users were generally included in the bottom limits of
thin and normal intervals.

Cocaine is a drug with a high potential for ad-
diction. This is due to cocaine’s strong reinforcing ef-
fect and short half-life, which leads to compulsive use
(48). It has a pharmacological effect that prevents the
formation of stimulation in peripheral nerves, as well
as the transfer of this stimulation. This is the manner
in which some of the local anesthetic qualities of co-
caine are developed. Cocaine stimulates the central
nervous system directly. This stimulation is achieved
by preventing the retaining of catecholamine in nerve
endings, and the retaining of dopamine in brain syn-
apses. It has an effect on the serotonin as well. This
situation leads to hyperactivity, an increase in energy,
euphoria, decreased appetite, stereotypical movements
and awareness. Cocaine users develop tolerance to
medication in a very short time. Specifically, euphoria,
decreased appetite, feeling good, and cardiovascular
symptoms disappear in a short time. The symptoms
that are tolerated as a result of chronic use are replaced
by different symptoms, including dysphoria and de-
pression. Cocaine is also related to cardiovascular pa-
thology, such as left ventricular hypertrophy, sudden
death and myocardial infarction (53, 54). Animal stud-
ies have also demonstrated that the anorexic effect of
cocaine is relatively temporary, which supports these
observations . In fact, food intake is not reduced but
delayed, and this process is followed by the accompa-
nying increase in fat and carbohydrate consumption.
Paradoxically, an increase in body weight is usually re-
lated to the increase in fat intake, and the high amount
of calories. However, this was not observed in the ani-
mals which were given cocaine. A similar observation
was noted for human beings as well. Individuals who
use cocaine regularly consume fewer balanced meals
than their peers, and they have reported that they pre-
fer food with high amounts of fat. However, this was
not accompanied by an increase in body weight (Refer-
ences: The skinny cocaine, paragraph 2) (12, 55). Ershe
et al. (12) found that 86% of cocaine addicts did not
have the habit of eating breakfast, and their daily nu-
trition patterns were significantly different from those
of their peers. The intake of energy, the consump-
tions of carbohydrates and foods with a high fat con-
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tent were significantly higher in cocaine addicts than
in other individuals. However, there was no difference
between the groups regarding classical anthropometric
measurements, including BMI, the ratio of waist and
pelvis, and skinfold thickness. On the other hand, a
Dual-Energy X-Ray Absorptiometry (DEXA) evalu-
ation revealed that there were significant changes in
the body composition of cocaine addicts. The amount
of adipose tissue in these patients was significantly
lower than that of their lean tissues. The sample taken
from the CARDIA study revealed that lifelong sub-
stance use was not related to anthropometric measure-
ments and physical activity, its effects on cardiovascu-
lar risk factors were temporary, and it did not show any
long term effects (56)

Although cocaine addicts consume high-energy
and high-fat foods, this consumption is not accompa-
nied by an increase in body weight. It is widely be-
lieved that this situation is the result of the metabolic
disorders that cocaine causes, as these disorders affect
the regulation and storage of fat intake (57). Cocaine
stimulates the dissemination of Cocaine and ampheta-
mine regulated transcript (CART) with anorexia ef-
fect, and increases lipid oxidation and mobilization.
CART causes this effect by reducing the lipoprotein
lipase activity in adipose tissues, as well as the upregu-
lation of uncoupling proteins. It stimulates the CART
dissemination in leptin, such as arcuate nucleus in the
brain. Cocaine modulates the hypothalamic—pitui-
tary—adrenal axis (HPA) pathway; this pathway leads
to the increase in the dissemination of glucocorticoid
and adrenocorticotropic hormone (ACTH) in circula-
tion. Glucocorticoids cause the alteration of homeo-
static and non-homeostatic factors, together with the
dietary intake of increased calories/fat in chronic co-
caine users. Cocaine also increases noradrenergic sig-
nals which lead to thermogenesis and fast metabolism
(58). Preclinical studies have found that the central
administration of CART reduced food intake is short
term (57). Poor diet habits, which are very common
in individuals with substance use disorder, have caused
problems in biochemical parameters. Morabia et al.
(13) determined that 76% of substance users had hy-
povitaminosis, and specifically, they had low vitamin
B6, vitamin B12 and folate levels. Similarly, Seland
et al. (24) found that 73% of the substance users that

had high vitamin B12, vitamin B6 and folate levels,
and 73% of the substance users that had an abscess
infection, had a high level of homocystein, while this
rate was 41% in the substance users who did not have
an abscess infection. Vitamin B6, vitamin B12 and
folic acid act as co-factors in homocystein methylation.
An increase in the levels of these vitamins results in a
decrease in homocystein levels. In addition, some life-
style factors such as physical inactivity, smoking, and
excessive intakes of alcohol and coffee might modu-
late plasma homocystein levels. Increased homocyst-
ein levels are related to a variety of medical conditions
such as epilepsy, Parkinson’s disease, dementia-cog-
nitive disorder, atherosclerosis, myocardial infarction
and depression (59-61). Studies have found that the
levels of vitamin E, vitamin C, vitamin A, albumin,
total protein and hemoglobin were low (17, 21, 27).
This situation, which is created by poor eating habits,
leads to malnutrition. Malnutrition is one of the lead-
ing causes of immune dysfunction (62). The combina-
tion of malnutrition and HIV infection, which is espe-
cially common in individuals who use drugs through
injection, reduces the survival rate of the patients (9,
30, 63).

Many studies have shown that individuals who
stop using substances gain significant amounts of
weight during the recovery process. This can increase
the rates of overweight and obese persons (33-37, 39.)

One of the main reasons for this weight gain is
the high consumption of fast food by individuals un-
dergoing treatment. This fast food, which contains
high amounts of fat, can replace alcohol and substance
use. Also, fast food is the primary preference of indi-
viduals because it is cheap. Excessive eating also plays
a role in weight gain (35, 64, 65). The prevalence of
poor diet within this population might be due to the
lack of an environment in treatment centers that sup-
ports healthy eating habits. Other causes may be the
lack of sufficient cooking skills, and a lack of educa-
tion on good nutrition. Another reason is a reduction
in physical activity. Individuals in treatment no longer
need to walk a lot in order to find the substance they
are abusing. This may enhance the passage to sedentary
living (35). The adaptation to a social life during the
treatment process is an additional factor that contrib-
utes to this sedentary lifestyle (37). Similar outcomes
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were observed after treatment began for patients
with certain psychiatric diseases who shared the prob-
lems of homelessness, poverty, and difliculty in secur-
ing food to eat. Schizophrenia patients who did not
have a normal domestic life, and who did not receive
any environmental support, were observed to undergo
significant body weight gains when they were hospi-
talized and treated (66). Another cause attributed to
body weight increase is pharmacological treatment.
Methadone, which is an antagonist of opiate, is one
of the most commonly used drugs in treatment, and
it plays a major role in decreasing morbidity and mor-
tality rates in these individuals (39). However, stud-
ies have demonstrated that individuals gain 1.84 kg to
12.7 kg during the process of methadone treatment
(36, 37). Methadone is a strong antagonist of the mu
receptor, and the activation of mu receptors is related
to: 1) the increased preference of sweets, 2) hypergly-
cemia due to the direct activation on pancreatic islet
cells, and 3) the development of insulin resistance
caused by the preference of sugary foods. The prefer-
ence for sweets and an increase in the consumption of
desserts and other sugary foods leads to an increase in
body weight (47). It has been reported that methadone
causes a considerable decrease in testosterone levels
in men (67). Apparently, decreased testosterone level
is related to the weakening of muscles and increased
adiposity (68). The researchers believe that the current
model used for the treatment of substance addicts is
not sufficient to achieve the desired level of success,
and it is necessary to employ different modes of treat-
ment. Studies have proved the effectiveness of behav-
ioral modification techniques that are used in therapy
centers in order to prevent these common problems
that could emerge (69-71). Cowan et al. (69) provided
training in healthy nutrition and cooking to patients
being treated for cocaine, heroin and alcohol addiction
in therapy centers. A comparison of food intake before
and after training revealed that there was an important
increase in the amount of vegetables and fruit that in-
dividuals consumed daily, and there was an important
decrease in the percentage of daily energy that was de-
rived from sugar and sugar added foods. There was
also a decrease in the waist circumference measure-
ments of the individuals.

Conclusion

Substance addiction is a serious problem that has
a negative effect on all factors of human health. There
are several types of addictive substances with varied
pharmacological qualities which cause a wide range of
nutritional problems, from malnutrition to obesity.
These problems increase the risk of comorbid diseases.
Their combination with other diseases more commonly
seen in substance users leads to an increase in the rate
of mortality. The studies that were included in this re-
view revealed the important information that the nu-
tritional status of substance addicts is very poor. Thus,
the primary aim should be to organize wide-scale edu-
cational programs to prevent substance use, including
informing children and adolescents about the dangers
and risks of substance use. The nutritional status of
the individuals that are undergoing treatment should
definitely be examined using suitable evaluation tools
(e.g. Subjective Global Assessment, Nutritional Risk
Score 2002, anthropometric measurements, biochemi-
cal findings). Personal nutrition education programs
should be provided to individuals, in addition to phar-
macological treatment. Studies have shown that well-
designed nutrition programs, along with behavioral
modification techniques provided in therapy centers,
are quite effective (69-71). For this reason, it is neces-
sary to create nutrition programs that are specific to
this patient group. These programs should be made an
integral part of medical treatment after being stand-
ardized. This systematic literature review found that
the studies that have been conducted so far are not suf-
ficient, and there is need for studies that are designed
better in methodological terms.
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