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A b s t r a c t

Introduction: One of the diseases that has left a mark on our age is psy-
choactive substance addiction. The onset of narcotic substance abuse has 
dropped to very early ages of life in our country. The prevalence of abuse 
of such substances as heroin and cocaine through inhaling is increasing 
dramatically. Abusing these substances by inhalation has life-threatening 
risks such as bronchospasm, alveolar hemorrhage and acute respiratory syn-
drome. Our aim in this study was to describe possible respiratory system 
risks in individuals who had substance addiction.
Material and methods: The study was conducted with 40 healthy and  
40 drug addicted people who receive treatment at AMATEM department in 
Akdeniz University Medicine Faculty. The data were interpreted according to 
the results of the anamnesis, physical examination, chest X-ray, spirometry 
and respiratory questionnaire for both test groups, and the final evaluation 
was carried out using these data.
Results: For the addicted group, the symptoms related to the respiratory 
system and the symptom scores of the respiratory questionnaire were found 
to be significantly high during our study (p < 0.05).
Conclusions: Consequently, the results of our study revealed that substance 
addicts most frequently preferred the inhalation mode when abusing nar-
cotic substances. Moreover, it was also determined that they were heavily 
smoking besides narcotic substance abuse. We believe that efforts to pre-
vent smoking addiction in society can be developed so as to include narcot-
ic substance abuse, especially among young individuals, which in turn can 
contribute to a decrease in future risks.
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Introduction

One of the diseases that has left a mark on our age is psychoactive 
substance addiction. Although psychoactive substances have been used 
by many societies at varying degrees for good or ill reasons for many 
years, the practice has not been as effective as today. The discovery of 
different, more efficient, and harder-to-treat new substances, common 
abuse of these substances by a  larger portion of societies, especially 
by young people who form the dynamic structure of societies, and their 
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jeopardizing their futures can be listed as the un-
derlying reasons for this effect [1, 2].

The fact that the onset of narcotic substance 
abuse has dropped to very early ages of life in our 
country, as is the case all over the world, has led to 
a prolongation of the period in which individuals 
are exposed to such substances [1, 3, 4]. Individu-
als have started to develop a tendency to use oth-
er means of narcotic substance abuse, and there 
has especially been a  dramatic increase in the 
prevalence of abuse of such substances as heroin 
and cocaine through inhaling, subsequent to the 
widespread abuse of such substances via different 
means and because of the increase in awareness 
of contagious diseases spreading through com-
mon injector use [5, 6]. Substance abusers, how-
ever, have not yet developed awareness about the 
effects of these inhaled substances on the respira-
tory system in the short and long terms. Despite 
the fact that there is only a  limited number of 
studies on this subject in the literature, there are 
also studies which have reported that individuals 
who abused narcotic substances through inhal-
ing risked serious life-threatening clinical pictures 
varying from bronchospasm to alveolar hemor-
rhage and acute respiratory syndrome [6, 7].

Our aim in this study was to describe possible 
respiratory system risks by contributing to un-
earthing respiratory problems in individuals who 
had substance addiction other than alcohol and 
presented to the Alcohol and Substance Addiction 
Research and Training Center by using a screening 
method.

Material and methods

While the study group was formed by individ-
uals who had been hospitalized at Akdeniz Uni-
versity Medical School’s Alcohol and Substance 
Addiction Research and Training Center to be 
treated for substance addiction other than alcohol 
between April 2013 and October 2013, the control 
group was formed by healthy young individuals 
who had presented to our outpatient clinic in or-
der to obtain a Medical Board Report to be handed 
for enrollment at the Academy of Physical Educa-
tion and the Academy of Health Sciences.

While the study and control groups were 
formed, all individuals conforming to the criteria 
of our study were informed about the study and 
those who agreed to participate in the study were 
included following the acquisition of their written 
consent. Patients in the study group were select-
ed based on the order they had been hospitalized 
regardless of their age, sex, history of smoking, 
type of substance abused, and the mode of abuse. 
Patients’ and healthy participants’ demographic 
data, anamneses, physical examination results, 
and history of smoking were recorded. The spi-

rometric measurement test and St. George’s Re-
spiratory Questionnaire (SGRQ) were conducted 
and evaluated on the same day. All participants’ 
PA pulmonary radiography results were evaluated.

Akdeniz University Medical School’s Board 
of Ethics approved our study, and the study was 
conducted in line with the principles laid out by 
the Declaration of Helsinki. Moreover, our study 
was supported by Akdeniz University’s Scientif-
ic Research Projects Coordination Unit (Project 
no: 2013.04.0103.017). Data collected within the 
scope of the study were analyzed by PASW 18 
(SPSS/IBM, Chicago, IL, USA).

The participants’ information on their ages, sex-
es, professions, and places of residence was record-
ed. Whether the participants had dyspnea, cough-
ing, phlegm, hemoptysis, chest pain, and bronchial 
hyperresponsiveness symptoms was questioned 
respectively. The spirometric measurements were 
conducted by an experienced respiratory techni-
cian in accordance with the requirements of the 
method used at our clinic’s pulmonary function 
test (PFT) laboratory by using a Jaeger Lab Manag-
er V5.50.0 pulmonary function test tool [8, 9].

All participants’ PA pulmonary radiography re-
sults were evaluated. Pathologies of the parenchy-
ma, mediastinum, and soft tissue were interpret-
ed within the scope of radiography evaluation.

The patients were given oral information about 
the Turkish version of the 72-question SGRQ, 
adapted to Turkish by Prof. Dr. Türkan Tatlıcıoğlu. 
The questionnaire was conducted at the outpatient 
clinic by reading the questions to the participants, 
and it was scored depending on the responses, 
while the questions that the participants could 
not understand fully were explained. The parts of 
the questionnaire where the efficiency of chronic 
obstructive pulmonary disease (COPD) treatment 
was questioned were scored without having them 
applied to any participant [10]. 

Statistical analysis

Descriptive statistics such as frequency distri-
bution, mean figures, and standard deviation were 
used to describe sampling. The hypothesis for the 
distribution of normality was investigated by the 
Shapiro-Wilk test. While the differences among 
the mean figures of two independent groups were 
explored by Student’s t-test in cases where the 
parametric test hypotheses were achieved, the 
non-parametric alternatives of these tests, name-
ly, the Mann-Whitney U test and the Kruskal-Wal-
lis test, were used for two groups and for more 
than two groups respectively in cases where para-
metric test hypotheses were not obtained. Cate-
gorical data were evaluated by the c2 significance 
test or Fisher’s exact test. In order to pinpoint the 
differences the 95% significance level (or α = 0.05 
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error rate) was used within the framework of the 
conducted analyses.

Results

The group covering substance addicts was clas-
sified as group I, while the control group was clas-
sified as group II. The patient group had 40 partic-
ipants and the control group had 40 participants 
in our study. All participants were male.

The mean age of substance addicts was signifi-
cantly higher than that of the control group. The 
youngest age in both groups was 17 and the mean 
age of group I was 25 ±1, while it was 18 ±1 for 
group II. There was no statistically significant dif-
ference between the groups regarding body mass 
index (BMI).

The presence of five main respiratory symp-
toms, which were obtained through detailed an-
amneses of all the participants covered by the 
study – shortness of breath, coughing, phlegm, 
chest pain, and hemoptysis – was significantly 
higher in group I (Table I).

History of smoking and duration of exposure, 
asbestos exposure, bronchial hyperresponsivi-
ty, co-morbid diseases, bronchodilator use, and 
features of personal and familial histories of the 
participants in both groups were compared. In 
the substance abuse group the patients were all 
smokers and their rates of smoking and duration 
of smoking were significantly higher than those 
of the control group. The starting age of smoking 
in group I  was found to be statistically signifi-
cantly lower than the control group (13 years and  
18 years of age respectively, p < 0.001).

When the participants’ vital signs, respirato-
ry system auscultation, presence of digital club-
bing, and pulmonary PA results were compared 
between the groups, it was found that parame-
ters such as respiratory rate (RR), heart rate (HR), 
rhonchus, and the presence of pathology were 
significantly higher and oxygen saturation (SpO2) 
was significantly lower in group I.

When the maximum, mean, and minimum spi-
rometry results of groups I and II were compared 
in both liters and percentages, it was determined 

that forced expiratory volume in 1 s (FEVı)/forced 
vital capacity (FVC) levels in group I  were sig-
nificantly lower than those of the control group. 
When the SGRQ questionnaire was evaluated, 
the same parts were taken into consideration for 
both groups and the scoring was performed ac-
cordingly. It was observed that each symptom that 
was questioned in group I was significantly higher 
than group II (Table II).

All 40 individuals making up group I had been 
heroin abusers (100%). Of these individuals, 12 
(30%) had been abusing heroin together with co-
caine, 11 (27.5%) had been abusing heroin togeth-
er with marijuana, and 17 (42.5%) had been abus-
ing only heroin. Twenty-five (62.5%) out of 40, who 
had been abusing heroin, had preferred the inhaler 
mode, 2 (5%) had preferred the IV mode, and 13 
(32.5%) had used both the inhaler and IV modes. 
The most common mode of abuse was the inhaler 
mode, with 7 (17.5%) individuals within the group 
who had abused heroin together with cocaine. 
Two (5%) individuals had preferred both the IV and 
inhaler modes, while 3 (7.5%) individuals had only 
preferred the IV mode. It was determined that the 
inhaler mode was significantly more common than 
the IV mode of substance abuse when the modes 
of substance abuse were compared.

Discussion

Substance abuse and addiction are significant 
public health problems in our country, as they are 
in the world, and they yield many social results. 
The United Nations Office on Drugs and Crime 
(UNODC) reported that 208 million individuals in 
the 15–64 years age group had abused at least 
one substance within the previous year, and this 
figure equals 4.8% of the population within the 
same age range. In other words, the report stated 
that approximately one individual in every twenty 
within the 15–64 age group abused a substance 
at least once within the previous year [1, 2].

The first questionnaire, which was conducted 
in 2002 with 7681 individuals on the prevalence 
of substance abuse in our country, reported that 
the rate of addictive substance abuse other than 

Table I. Respiratory symptoms

Symptom Group 1 Group 2 P-value

n % n %

Shortness of breath 28 70 0 0 < 0.001*

Cough 20 50 0 0 < 0.001*

Phlegm 19 47.5 2 5 < 0.001*

Chest pain 13 32.5 0 0 < 0.001*

Hemoptysis 9 22.5 0 0 < 0.001*

*Statistically significant.
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alcohol and tobacco was 0.3% and the rate of sub-
stance abuse at least once was 1.3%. Illegal sub-
stance abuse rates are significantly on the rise in 
our country, as is the case in the world. The start-
ing age for substance abuse is gradually dropping 
as well (17 ±2 years) [1]. 

The results of our study revealed that the mean 
age of the substance abusing group was 25 years 
of age, while the youngest participant’s age was 
17. Since the average age for substance abuse  
was 17 ±2 both in our country and the world, as was 
revealed by the review of data during the planning 
stage of our study, healthy and young individuals 
representing a similar age group were selected for 
the control group. We believe, however, that the 
mean age of group I was higher because the par-
ticipants in this group were those who had been 
substance abusers for an average of 5 years and 
had decided to quit. Moreover, the participants of 
group II were of a homogeneous group; that is to 
say, the group was formed by participants of sim-
ilar ages who had presented to the health center 
with the objective to enroll at a  program in col-
lege, while group I was composed of individuals of 
varying ages from 17 to 39. This fact contributes 
to the significant age difference between the two 
groups.

Although the participants were selected for the 
study regardless of sex, the results of our study 
revealed that both the control group and the study 
group were coincidentally made up of only male 
individuals. It can be argued that the fact that all 
the participants were male can be explained as 
a result of the fact that the male population abus-
es substances more than the female population, 
both in our country and worldwide.

Newly developed synthetic substances and the 
emergence of alternative modes of abuse of such 
well-known substances as heroin and cocaine also 
contribute to the problem of popularization of sub-
stance abuse. Especially the common view that 
substance abuse by inhalation was less harmful 
than the IV mode among substance abusers has 
recently led to an increase in substance abuse 
through inhalation [11, 12]. The results of our study 
showed that both heroin and cocaine were most 
commonly abused through inhalation and the rate 
of this mode of abuse was significantly higher than 
that of the IV mode. There were 25 (62.5%) indi-
viduals who had only used the inhalation mode, 
13 (32.5%) who had used the inhalation mode to-
gether with the IV mode, and 2 (5%) who had only 
used the IV mode in our study. The data collected 
as a  result of our study supported the results of 
studies conducted on the evaluation of modes of 
substance abuse in our country and Europe. Stud-
ies in the literature have reported that the rate of 
substance abuse by the IV mode dropped from 
43% to 35% between 2003 and 2006, while the 
rate of the inhalation mode was 65% in 2006. It 
has also been reported that approximately half 
of cocaine abusers (55%) inhaled the substance 
through their noses, almost one third (32%) in-
haled the substance by smoking it with tobacco, 
and a smaller group (9%) injected it [1].

While respiratory system symptoms such as 
shortness of breath, coughing, phlegm, chest 
pain, and hemoptysis were addressed within the 
scope of our study, the symptoms that immediate-
ly followed substance abuse were specifically con-
sidered significant. All the five symptoms which 
were investigated were seen at a  significantly 

Table II. Spirometry and SGRQ results

Parameter Group Minimum Maximum Mean P-value

FEV1 (lt) 1 2.5 5.7 4.2 0.152

2 3.4 5.1 4.4

FEV1 (%) 1 60 123 98 0.233

2 84 119 101

FVC (lt) 1 3.4 6.3 4.7 0.502

2 3.3 6.2 4.7

FVC (%) 1 62 120 92 0.287

2 71 109 89

FEV1/FVC 1 65 99 86 < 0.001*

2 77 99 94

SGRQ 1 0 – 5 0.009

2 0 12 2

*Statistically significant.
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higher rate in group I. The most commonly detect-
ed symptom was shortness of breath (70%). This 
was followed by coughing (50%), phlegm (47.5%), 
chest pain (32.5%), and hemoptysis (22.5%). We 
are of the opinion that the data we collected can 
be considered to be a  sign of the damage that 
substance abuse inflicts on the respiratory system 
and can initiate substance addicts to present to 
hospitals earlier with respiratory complaints, as 
was our aim at the onset of our study.

The fact that the participants in group I  had 
been smoking and abusing other narcotic sub-
stances together raises the question whether 
smoking constitutes the first step of substance 
addiction. All the members of group I  had more 
than 10 pack-years of smoking history. The mean 
rate of smoking was found to be 13.8 pack-years 
in group I, while it was 3.89 pack-years in group II.

Thinking that a  comparison of pack-years of 
smoking between the groups could be mislead-
ing, as the mean age of group I  was higher, we 
compared the starting age of smoking between 
the groups and found that the participants in 
group I had started smoking at earlier ages. It was 
found that the median figure for the starting age 
of smoking in group I was 13 years of age, while 
it was 18 years of age in group II. If we consid-
er the fact that the mean age of group I was 25, 
we can state that heavy smoking at early ages is 
observed among substance abusers. These differ-
ences mau also be related to the fact that group I 
was composed of individuals coming from a wider 
array of groups with different socio-cultural and 
educational levels, while group II was composed 
of young individuals about to attend college, all of 
whom were high-school graduates with prospec-
tive majors which necessitated bodily coordina-
tion such as firefighting and physical education.

The respiratory system examination results of 
the members of group I  revealed that they had 
rhonchus, which is one of the pathological respira-
tory sounds, at a statistically significant frequency. 
Rhonchus was more frequently heard especially 
in patients who had been evaluated within the 
first week of their latest substance abuse. Rhon-
chi can be considered to be a clinical reflection of 
bronchospasm related to substance inhalation. 
Studies in the literature support this idea as well. 
Dose-dependent acute bronchospasm and an 
asthmatic crisis-like picture can be seen as a re-
sult of high-dose inhalation of heroin by healthy 
individuals without any asthma diagnosis. Heroin 
gives way to acute bronchospasm related to his-
tamine secretion by inducing an increase in mast 
cell degranulation. Bronchospasm can frequently 
progress to serious and fatal levels [13–16].

Within the scope of our study, a total of 6 pa-
tients in group I had pathological signs as revealed 
by their PA pulmonary graphs, and 2 out of these  

6 had calcified pulmonary nodules, 1 had millimet-
ric pulmonary nodules, 1 had pleural thickening, 
and 2 had atelectatic band formation. Tuberculo-
sis was not found in any participant. The relation-
ship between the participants’ pulmonary graph 
results and the substances they abused could not 
be evaluated since they had abused substances 
in multiple combinations and through both IV and 
inhalation modes. Studies in the literature, how-
ever, have reported that pathological symptoms, 
which we also detected, were seen in individuals 
who abused heroin, cocaine, and marijuana both 
separately and together [14, 17].

When the FEV
1 and FVC values, which are 

among spirometric parameters, were compared 
within the scope of our study, no significant dif-
ference was found between the two groups, while 
the FEV

1/FVC parameter was significantly lower in 
group I. The mean FEV

1/FVC value in group I was 
86, while it was 94 in group II. It was observed 
that the mean FEV

1/FVC values were not at levels 
considered to be obstructive in spite of this statis-
tically significant low value. However, the fact that 
group I had lower FEV

1/FVC values can be inter-
preted as a spirometric reflection of the high rhon-
chus level found in this group as revealed by phys-
ical examination. Studies in the literature have 
reported that especially marijuana did not lead to 
a  change in FEV

1 while it caused an increase in 
FVC and did not change or gave way to a decrease 
in the FEV

1/FVC ratio [18]. The facts, however, that 
FEV

1/FVC is a spirometric datum which decreases 
gradually by age and the mean age of group I was 
found to be older and also history of smoking and 
the higher probability of obstructive pulmonary 
diseases related to smoking in group I should be 
taken into consideration during evaluations.

Significant differences were found between 
group I and group II with regards to all the param-
eters recorded as vital signs. Substance abusers 
had higher heart rates, lower oxygen saturation, 
and higher respiratory rates. We also thought that 
the data collected could be related to withdraw-
al symptoms as the patients had not been abus-
ing substances for at least a day although it was 
known that tachycardia could be seen as cocaine 
abuse had a sympathomimetic effect [13, 17].

Basically, the part of SGRQ which has been used 
to evaluate the symptoms of COPD during diagno-
sis and treatment, which was developed in order 
to evaluate the treatment used, was not asked to 
any participant. Therefore, there was a difference 
in scoring compared to standard scoring. It was, 
however, possible to achieve a healthy evaluation 
as the test was conducted in the same way with 
each participant [10]. When the scores obtained 
were compared, it was seen that the respiratory 
symptom scoring in group I was significantly high. 
It was noted that substance abusers had higher 
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rates of respiratory system complaints than those 
of healthy individuals although they were not par-
ticularly aware of these complaints in their every-
day lives.

In conclusion, the results of our study revealed 
that substance addicts most frequently preferred 
the inhalation mode when abusing narcotic sub-
stances. The number of individuals who abused 
more than one narcotic substance was strik-
ing. Moreover, it was also determined that they 
were heavily smoking besides narcotic substance 
abuse. Respiratory symptoms and bronchospasm 
signs as revealed by physical examination were 
significantly higher in this group. Although no 
comparisons could be drawn as the number of 
participants who had abused substances through 
the IV mode was small, we believe that these re-
sults could be related to the fact that they had 
abused addictive substances through the inhala-
tion mode as well.

We predict that these cases with respirato-
ry complaints will frequently be met in the daily 
practices of physicians in the future, having been 
affected by the gradual popularization of narcot-
ic substance abuse through the inhalation mode. 
We also believe that efforts to prevent smoking 
addiction in society can be developed so as to 
include narcotic substance abuse, especially by 
young individuals, which in turn can contribute to 
a decrease in future risks.
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