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dependence on morphine, is a behavioral addiction in Iran. The body position during opium
smoking is usually non-ergonomic. This study aims to compare sway-back posture and
musculoskeletal problems between opium smokers and non-drug users.

Methods: This cross-sectional research is a comparative study. We selected 80 people with opium
use disorder (whose main method of their consumption was smoking) and 74 non-drug users.
We compared them regarding sway angle (sway back posture) and musculoskeletal complaints
(NORDIC questionnaire), and the association of possible risk factors was investigated. We
analyzed data using the Kolmogorov-Smirnov test, correlation coefficient, and paired t-test using
SPSS software, version 23.

Results: Two study groups were significantly different in terms of sway back posture (P=0.007),
neck (P<0.001), upper back (P<0.001), and lower back (P=0.006) musculoskeletal complaints.
Homelessness had a significant correlation with sway back posture and musculoskeletal
complaints. Also, the daily duration of opium smoking (in minutes) and opium smoking duration
in lifetime (in months) were significantly correlated. Homelessness was the strongest predictor
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Musculoskeletal disorders, :  plasticity and structural and functional adaptations of the posture occur due to opium smoking.
Iran . So, further studies are recommended.
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Highlights
» Sway-back posture in opium smokers is more prevalent than in the general population.

* Neck, upper, and lower back complaints are more prevalent among opium smokers compared with the general
population.

* Daily opium smoking (in minutes) and lifetime duration of opium smoking (in months) are correlated with sway-
back posture and spine musculoskeletal complaints.

* Homelessness is the strongest predictor of musculoskeletal disorders in opium smokers.
Plain Language Summary

Considering that more than 90% of drug use is through smoking compared to other methods (oral, injectable, etc.) in
Iran and the non-ergonomic position of the body during opium smoking, musculoskeletal disorders caused by opium

smoking have a greater cost burden in reducing the quality of life of users and require rehabilitation. Opium smokers
should know that opium smoking causes musculoskeletal disorders in addition to the problems caused by morphine

dependence. Therefore, it is better to replace smoking use of opium with oral medication-assisted treatment.

Introduction

pium use disorder has increased world-
wide due to the increase in poppy culti-
vation in countries such as Myanmar and
Afghanistan in recent years [1, 2]. This
problem is severe in Asia and has be-
come a constant crisis in the neighboring
countries of opium producers. Iran has a long border with
Afghanistan and is a suitable route for opium transit and
smuggling to Europe and America [3]. Most opium seized
in the world is reported from Iran. Iran ranks second in
opium consumption in the world and first in terms of opi-
um consumption through smoking [1]. One of the main
health concerns in Iran is the high prevalence of opioid
use and dependence, and opium smoking has been com-
mon in parts of Asia, especially Iran, for centuries [4].

In Iran, opium dependence is associated with another
addictive behavior. This addictive behavior is the same
as opium smoking. In fact, in addition to dependence on
morphine of opium, people are also dependent on smok-
ing opium. They do not accept the oral consumption of
opium and smoke opium even in impossible conditions.
Since ancient times in Iran, there has been a strong inter-
est in opium smoking with Wafour (Vafour) or hookah,
and it usually takes long minutes a day [3-5]. The body
position during opium smoking is usually non-standard
and non-ergonomic.

Posture deformity is any change in the relative ar-
rangement of body parts associated with excessive
tension or pressure on body tissues and structures. Ac-
cording to the musculoskeletal chain system and the
body’s posture, any change and deformity will cause a
compensatory change in the shape and function of the
adjacent muscles and joints [6]. In case of continuation
and repetition of placement in abnormal positions, the
postural abnormalities of the spine will increase quan-
titatively and qualitatively. For example, previous stud-
ies have reported that people with hyperkyphosis of the
spine use the hip or ankle joint to control balance more
than healthy people [7]. Therefore, knowing and pre-
venting these abnormal positions at any stage can have
health and even economic (cost-benefit) justification.

Sway-back posture is one of the most common spine
deformities, which has been reported to be very high
(between 10% and 62%) in research [8, 9]. The preva-
lence of this abnormality is high in some athletes and is
also related to musculoskeletal disorders and diseases
[10-12]. Many drug users are not normal in terms of
physical condition (posture), and at first glance, ky-
photic or sway-back posture is evident in them [13, 14].
Opium is the most smoked substance in Iran. More than
75% of the substances used in Iran are opiates.

On the other hand, more than 95% of drug consump-
tion in Iran is through smoking [4, 15]. Opium smoking
is a slow and time-consuming process, usually taking
1-3 hours a day [3, 5]. Since the body position is not
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neutral during opium smoking, there is a possibility of
postural deformity after years of opium smoking. Alter-
natively, those who inhale or inject heroin immediately
after consumption experience a sharp and sudden loss
of consciousness and fall asleep for long minutes (in a
non-ergonomic, kyphotic, head-down position) [16, 17].

Considering the high prevalence of opium smoking
in Iran, the need to pay attention to the possible conse-
quences of this issue is a health priority, and the sooner
it is fixed, the less expensive it will be. It seems that due
to the high prevalence of marijuana, cocaine, and heroin
consumption in Europe and America, the duration of
their smoking is short, and the non-ergonomic state of
the body while smoking is not a priority for health and
rehabilitation. However, this problem exists in Iran in
many different forms. Various studies have shown that
some postural deformities are more common in the labor
force, who work several hours a day, or in athletes who
train for hours in a non-neutral position [18-20]. The re-
view of the literature testifies that the study of musculo-
skeletal disorders and postural deformities in people who
smoke opium has received little attention. Considering
the high prevalence of opium smoking in Iran, this study
was conducted to compare sway-back posture and mus-
culoskeletal problems between those who smoke opium
and normal people and investigate the factors affecting it.

Materials and Methods
Study participants

This cross-sectional study was done through a compar-
ative method in Tehran City, Iran, in 2022. The statisti-
cal population of the patient group in this research com-
prised people with opioid use disorder living in Tehran.
To select study samples, 4 centers from different areas of
Tehran were selected as sampling heads. Then, among
the clients at these centers, the first and primary samples
were selected, and other samples were selected using
the snowball method. In this way, 80 people with opioid
use disorder were selected according to the study crite-
ria. Also, 74 healthy people from friends and relatives
of the first group were included in the study by match-
ing method. To have the greatest similarity between the
two groups’ samples, each cluster’s main branches were
chosen randomly. Then we asked each of these people
to introduce two people to us. One of his friends or col-
leagues or relatives who uses drugs and one who does
not use drugs, and so on, the introduction of the follow-
ing examples continued.
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The following criteria were considered to select the
samples of the drug user group: Diagnosis of substance
use disorder (opioid dependence) according to ICD-11
criteria [21], opium is the main substance used in the
samples, and the main method of consumption is smok-
ing, ability to stand, aged between 25 and 50 years and
body mass index (BMI) below 27.5 kg/m? (because with
this age range and BMI range, musculoskeletal disorders
are not caused by the aging process or obesity) [22-24].

The exclusion criteria were as follows: history of
musculoskeletal or neuromuscular disease, having any
history of surgery or intervention and manipulation
in shoulder girdle areas and spine, having a history of
championship or regular championship sport exercises,
any imbalance disorder caused by a specific disease, any
obvious deformity in posture and anatomical disorder,
and daily use of mobile phones and tablets for more than
one hour [25].

Tools and data gathering

Data collection was done using a demographic ques-
tionnaire, the drug use section of ASI (Addiction Sever-
ity Index), and the Persian version of the Leeds depen-
dence questionnaire (LDQ) [26, 27].

The sway angle was measured on a digital photo photo-
graphed from a sagittal view. The swing angle is formed
by the vertical line that connects the spinous process of
the acromion to the middle point of the greater trochanter
of the femur and the line that connects the greater tro-
chanter of the femur to the tip of the external ankle. The
intersection of these two lines is the swing angle. Usually,
people with a greater or equal swing angle of 10 degrees
are classified as people with a sway-back posture [28].

We evaluated pain, disability, and musculoskeletal in-
juries in different areas of the body, including the neck,
shoulders, upper back, lower back, lumbar, and upper
and lower limbs, using the Nordic questionnaire. This
questionnaire collects information about musculoskel-
etal symptoms and disorders from 9 anatomical areas of
the body related to the last 7 days and 12 months [29].

To confirm the reliability of the measurement method,
we conducted a primary test-retest. Ten participants were
rated in an extra 4 testing sessions of the sway back pos-
ture test in 2 weeks.
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Table 1. Correlation between sway angle and independent (predictor) variables (drug use profile)

Criterion Variable Predictor Variable Correlation Coefficient P
Dependence severity (Leeds dependence questionnaire) -0.37 0.04
Total duration of using any drug -0.29 0.079
Duration of opium smoking (month) -0.68 0.004™
Sway angle
Average daily time of opium smoking (minute) -0.49 0.032"
Age of starting drug use 0.23 0.073
Homelessness -0.73 <0.001™
"P<0.05, “P<0.01. PHYSICAL TREAT MENTS

Data analysis

We analyzed data using the Kolmogorov-Smirnov test,
correlation coefficient tests (the Pearson correlation co-
efficient and Spearman correlation test), and paired t-test
using SPSS software, version 23, at a significance level
of <0.05.

Results
Basic variables

The average age in the group of drug users was
38.20+6.55 years, and in the non-user group was
37.80+5.88 years. Also, the average BMI was 24.05+2.05
kg/m? in the drug-user group and 23.67+1.98 kg/m? in
the non-user group. The age and BMI of the two groups
were not significantly different. There were 5 women
(6.25%) in the opium-smoker group and 4 women
(5.4%) in the non-user group.

Inter-rater and intra-rater reliability tests were done to
confirm the reliability of sway angle measurement. For
inter-rater reliability, the intraclass correlation coefficient
(ICC) was 0.67 (CI, 0.19-0.91; P=0.42), and for intra-
rater reliability, ICC was 0.63 (CI, 0.22-0.89; P=0.39).

Main variables

The sway angle was 9.4+1.41 degrees in the drug-use
group and 6.62+1.35 degrees in the non-users group.
Regarding sway-back posture, the two groups differed
significantly (P=0.007).

Correlation tests were used to investigate the possible
relationship between the independent variables of opium
smoking and the increase in the sway angle in the drug-
user group.

As seen in Table 1, dependence severity, the number of
months of opium smoking, the daily duration of opium
smoking (minutes), and homelessness have a significant
relationship with the sway angle. As it is clear, home-
lessness has the strongest correlation and significance. In
addition, among the number of months of opium smok-
ing during life and the daily duration of opium smok-
ing (minutes), the number of months of opium smoking
showed a stronger correlation with sway-back posture.

To compare the musculoskeletal problems between the
two groups, we used the Nordic questionnaire. As seen
in Table 2, opium smokers had significantly more prob-
lems in the neck as well as the upper and lower back.

Considering the significant difference between the two
groups in neck and upper and lower back problems, the
correlation of musculoskeletal problems in these three
body areas and independent variables (drug use profile)
was investigated to identify more related factors.

The correlation results of neck and upper and lower
back musculoskeletal problems with independent vari-
ables (drug use profile) are presented in Table 3. As seen
in Table 3, there is a significant correlation between the
number of months of opium smoking during life, the
duration of daily minutes of opium smoking, and home-
lessness with neck and upper and lower back musculo-
skeletal problems. Like the sway angle, musculoskeletal
problems in these three body areas strongly correlate
with homelessness. The dependence severity has a sig-
nificant correlation only with lower back musculoskel-
etal problems.
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Table 2. Comparing musculoskeletal problems between opium smokers and non-drug users

No. (%)
Body Area X? Score P
Opium Smoker (n=123) Non-drug User (n=122) Total (n=245)
Neck 64(52) 15(12) 79(32) 18.28 <0.001"
Shoulder 25(20) 17(14) 42(17) 3.65 0.319
Elbow 24(20) 22(18) 46(19) 3.41 0.487
Wrist 17(14) 13(11) 30(12) 243 0.281
Upper back 44(36) 14(11) 58(24) 14.48 <0.001"
Lower back 59(48) 34(28) 93(38) 16.14 0.006"
Gluteal & Thigh 34(28) 31(25) 65(27) 6.52 0.117
Knee 32(26) 24(20) 56(23) 0.69 0.712
Ankle 11(9) 13(11) 24(10) 0.44 0.885
"P<0.05, "P<0.01. PHYSICAL TREAT MENTS
Discussion have been shown in various industries, office jobs, and

Although the transmission of infectious diseases among
drug addicts in Iran was significantly reduced and almost
controlled following the national opioid addiction treat-
ment program with agonist drugs, opioid abuse is still
prevalent in Iran, especially opium smoking, and this
problem has increased after the COVID-19 pandemic.
Opium smoking by traditional methods and with its spe-
cial tools in Iran causes a large volume of smoke to enter
the lungs for several hours a day. Also, they sit in a non-
neutral position for several hours a day, and the possibil-
ity of musculoskeletal complications due to being in such
a position for many years is very high. These problems

sports. For example, hyperkyphosis is very common in
professional cyclists because they practice for hours a
day in a bent and non-ergonomic position and suffer from
postural deformity after a few years [11]. Also, forward
head posture, kyphosis, and lordosis are more prevalent
in ping pong and Wushu athletes than in the general pop-
ulation because these athletes train for hours in positions
that lead to postural deformity after years [18, 20]. Mus-
culoskeletal disorders and postural deformity are more
common in many occupations requiring long hours of
work in a non-neutral posture, those who perform repeti-
tive movements with their hands up and head forward,
or people who sit in a static position inactively [30-34].

Table 3. The correlation of musculoskeletal problems of the neck, upper Back, and lower back with independent (predictor)

variables (drug-use profile)

Criterion Variable

Predictor Variable Neck Disorders Upper Back Disorders Lower Back Disorders
r P r P r p

322:32:22 (Sqi\;il;lfoyn(rl;zleri)s 0.29 0.073 025 0.083 0.19 0.044°
Duration of any drug using 0.23 0.119 0.17 0.233 0.23 0.069
Opium smoking duration (month) 0.58 0.036 0.49 <0.001™ 0.38 0.012"
Daily opium smoking duration (minute) 0.31 0.042" 0.47 0.004™ 0.40 0.05"
Age of first drug use -0.14 0.105 -0.18 0.178 -0.09 0.235
Homelessness 0.62 0.044" 0.59 0.003" 0.55 0.022°

"P<0.05, "P<0.01.

PHYSICAL TREATMENTS
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Although the effect of opium smoking on people’s pos-
ture has not been investigated in past studies, the non-
neutral position of the body during opium smoking and
several hours of immobility is similar to many occupa-
tions and work-related posture deformity and musculo-
skeletal disorders. For example, the Rosecrance et al.'s
study showed that 50% of musculoskeletal disorders
in construction industry workers are due to non-neutral
body positions during work and long-term static posi-
tions [35]. Also, studies have shown that among the vari-
ables investigated in construction, the duration of stand-
ing and sitting during work has a significant relationship
with back disorders [36, 37]. In jobs that work with ma-
chines and are usually done sitting, the harmful position
of sitting on a chair, bending, and alternating rotations
of the person to the sides (for better control of the work)
increase the disorders in the lumbar region [38].

Being in certain positions and repeating them daily
for several hours causes changes in posture, as previous
studies have shown that professional gymnasts and cy-
clists have a more deviant sway-back posture. Although
the exact reason for the higher prevalence of sway-back
posture in cyclists and gymnasts is unknown, many
studies have proven a higher prevalence [12, 39]. In this
study, sway-back posture was more common in opium
smokers. The higher prevalence of postural deformity
in a certain group suggests the possibility of correlation
with their occupational position, sports status, or daily
habits. For this reason, the higher prevalence of bent
posture in opium smokers is probably caused by their
posture while smoking opium.

In this study, based on the results of the Nordic ques-
tionnaire, musculoskeletal disorders of the neck, upper
back, and lower back were found to be more common
in opium smokers. They were correlated with prolonged
sitting in a non-neutral position (both lifetime duration of
opium smoking in months and daily duration of opium
smoking in minutes). Similarly, Rahmani’s study report-
ed neck pain and problems in dentists [40]. Musculoskel-
etal problems of the neck in dentists are correlated with
their long-term sitting in the dental unit, poor posture,
and repetitive occupational movements [41, 42]. Work-
ing in non-ergonomic positions has been reported as a
risk factor for neck pain and musculoskeletal problems
in computer operators whose keyboards are in an inap-
propriate position [43, 44]. Musculoskeletal problems of
the upper and lower back are also prevalent in many jobs
because they must work several hours a day in a non-
neutral position (sitting or standing) [45-47]. The asso-
ciation of non-neutral body posture and harmful position
with neck, shoulder, and back disorders in dam construc-

PHYSICAL TREATMENTS

tion workers has also been reported. Their posture during
sitting activities during work, standing or sitting static
positions is the main cause of back disorders [48, 49].

The high prevalence of hyperkyphosis in people with
sway-back posture has been shown in previous studies
[50, 51]. A higher prevalence of hyperkyphosis has also
been shown in people who smoke opium [13, 14], and
in this study, they also had a more sway-back posture.
Also, forward head posture is more prevalent in people
with a sway-back posture, which is in line with Posture’s
findings in opium smokers [6].

Although longitudinal and prospective causal studies
have not been conducted on opium smokers regarding
the definitive effect of body posture during opium smok-
ing on musculoskeletal disorders and posture deformity,
many studies have proven the association between im-
proper body posture and musculoskeletal disorders.
Therefore, with the high probability of a causal rela-
tionship between the non-ergonomic position of opium
smoking and postural deformity and musculoskeletal
disorders, it is suggested that other studies confirm this
relationship.

Conclusion

Non-ergonomic position while smoking opium is
strongly associated with musculoskeletal problems such
as pain and dysfunction in the neck, upper back, and
lower back and sway back posture. Different methods of
opium smoking for long hours a day, after several years,
can lead to neck and upper and lower back musculo-
skeletal disorders and an increase in sway angle (sway-
back posture). It seems that plasticity and structural and
functional adaptations of the posture occur due to opium
smoking, and further studies are recommended.

The limitations of this study that should be addressed
are as follows. First, there are few similar studies in this
field in Iran and the world. Therefore, a literature review
gives the researcher few experiences and comparative
analysis of data with similar data is impossible. Anoth-
er limitation of the study was the non-participation of
women, so the data were not analyzed and compared by
gender because there were very few women. There is a
possibility of inaccurate answers, underestimation, and
even dishonest answers in this study, which should be
considered the third limitation.
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