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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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R e v i e w

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, 

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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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. Sæland 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 Ta
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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. Sælend 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/m2) of the males were significantly lower than 
those of the healthy individuals in the control group 

(69.7±92 kg; 22.7 kg/m2, 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/m2 (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/m2 vs 26.6±0.1 
kg/m2). 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/m2 vs 28.8±0.1 kg/m2). 
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/m2 (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/m2 , and 
14.6% of these  individuals had a BMI lower than 16 
kg/m2, while 18.2% had BMI values between 16.0 and 
16.9 kg/m2 and 27.3% had BMI values between 17.0 
and 18.5 kg/m2. Similarly, Sæland et al (21) reported 
that 7% of the females who used heroin, marijuana, 
amphetamines and flunitrazepam had ≤16.5 kg/m2 
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BMI values, and 20% had BMI values between 16.5 
and 18.5 kg/m2. A relevant study found that 16% of 
the females had ≤18.5 kg/m2 BMI values. On the other 
hand, 16% of the females had İ30 kg/m2 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. Sæland 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). Sæland 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/m2. (The beginning of the 
treatment: 23.26±4.84 kg/m2, after three months: 
25.03±4.23 kg/m2 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/m2 to 32.7 kg/m2. 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/m2, with an increase of 2.9 kg/m2 (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/m2 to 24.3±4.5 kg/
m2 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/m2 BMI at the beginning of the study, 
with an increase of 2.8 kg/m2 , and also in the group 
that had an average  of 31.9 kg/m2 BMI at the begin-
ning of the study, with an increase of 1.9 kg/m2 (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-
ers, 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  among these individuals was  
insufficient; they skipped meals, and did not eat the  
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). Sæland 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. Sæland 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 (µ), Delta (δ), and Kappa (κ) 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 Δ (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 2271±22 
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, Sæland 
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 difficulty 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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