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Abstract

the Substance Abuse Questionnaire.

Background: There is a growing interest in studying the area of drugs and college students due to the negative effects
that drugs have on a student’s social life, academics, psychology, finances, and health. So, this study aims to identify the
relationship between drug/substance abuse and quiality of sleep among university students in Yemen and Saudi Arabia.
The sample size was 935 (43.21% N = 404 female, 56.79% N = 531 male, 5540% N = 518 Yemeni, and 44.60% N = 417
Saudi). Students responded to the Drug Abuse Screening Test (DAST-10), the Pittsburgh Sleep Quality Index (PSQ)), and

Results: The results showed a high prevalence of drug use: 43.1% of respondents (27.27% N = 219 Yemenis and 15.83%
N = 148 Saudis) abuse drugs, 29.41% were in the low level of drug use, 10.48% were in the moderate level of drug use,
246% were in the substantial level of drug, and 0.75% were in the severe level of drug use as per the DAST-10. The
differences between both countries in terms of drug use were significant (X* 19.394, P < 0.001). The prevalence rate of
inhalants was 16.36% and of sedatives was 12.09%, and the differences between countries were significant. The
prevalence of poor sleep quality was 24.81%; a total of 7.91% of respondents had very poor sleep quality, while 16.90%
had poor sleep quality. The differences between countries were not significant.

The relationship between sleep quality and drug use, smoking, and substance abuse was significant. The quality of sleep
decreased consistently with a high level of drug use or substance abuse.

Conclusions: Poor sleep quality is significantly associated with drug use and substance abuse, and it is important to recognize
the factors affecting drug and substance abuse among university students. A significant contribution can make for the
protection of university students by guaranteeing that psychological interventions for high-risk groups are planned in advance.

Keywords: Sleep quality, College students, Drug use, Substance abuse

Background

Drug and substance abuse is widespread among students
[1-4]. In every country, students misuse a variety of sub-
stances; they smoke tobacco (including cigarettes and water
pipes, or narghile and shisha, as they are called in the Mid-
dle East), chew tobacco, inhale volatile substances (solvents
such as glue and gasoline), use sedatives such as diazepam
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(a benzodiazepine), take hypnotics such as amphetamines,
and cannabis, or take drugs such as cocaine and heroin.

Each country has its own specific culture in terms of the
use of certain types of drugs or the misuse of specific sub-
stances. For example, people in Yemen talk about the preva-
lence of diazepam abuse among young adults who chew
khat [5]. While diazepam is a sedative, taking it with khat has
an invigorating effect, leading to increased stimulation and a
sense of euphoria, vitality, and activity in the individual.

The growing interest in studying drugs among college
students stems from the negative effects that drugs can
have on a student’s social life, academics, psychology,
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finances, and health. Studies have shown that drugs
affect an individual’s physical and psychological health
[6, 7], while drug addiction can lead to mental disorder
or affect consciousness, memory, sleep and wake disor-
ders, and concentration. Indeed, there are researchers
who assert that cognitive impairments are inevitable
consequences of drug abuse in the long run, appearing
as a major deficit in many cognitive areas such as execu-
tive functions, memory, attention, and perception [8].
Additionally, drugs negatively affect academic perform-
ance and achievement among students [9].

Sleep disturbances, especially poor sleep quality and
insomnia, are the most common psychological and clin-
ical problems among a wide range of other issues and
mental disorders such as drug and substance abuse [10].
“Sleep disturbance is a primary characteristic of multiple
substance use disorder syndromes” [11].

The term poor sleep quality refers to insomnia, and the re-
searchers believe that “insomnia is a common predictor of
addiction” [12], as many complaints about sleep difficulties
can be linked to addiction. People who are addicted to a sub-
stance or a drug complain of sleep problems that make the
relationship between drug use and sleep difficulties a bilateral
relationship, i.e., each problem may be a cause, and a conse-
quence, of the other [10, 13, 14]. This is because “the neuro-
biology of sleep and drug use are interconnect[ed]” [14].
When one abstains from drug or substance abuse, sleep dis-
turbances become more severe, which may lead to relapse.

This conclusion was reinforced by the results of studies
finding a relationship between insomnia and drug use or
addiction [15-17]. Insomnia may predict a return to drug
use [18]. Therefore, sleep disturbances may be a direct
cause of relapse after recovery from addiction to drugs or
other substances. Several studies have found a relationship
between sleep disorders, low sleep quality, and relapse of
substance abuse [19, 20]. For example, in addition to the
low quality of sleep among caffeine or nicotine addicts
[21], recent studies have found a high prevalence of sleep
dissatisfaction among sedative abusers [22].

Although the relationship between sleep quality and
the use of drugs and substances has been documented
[10, 15, 17, 18, 23], studies in the Arab world are still
few. A review of local research reveals that very few
studies have investigated the relationship between sleep
quality and drug use or substance abuse among univer-
sity students in Yemen and Saudi Arabia.

Thus, the current study aims to examine the relation-
ship between drug use or substance abuse and sleep qual-
ity among university students in Yemen and Saudi Arabia.

Methods

Sample

The study sample consisted of 935 undergraduate stu-
dents. According to the strategic plan of King Khalid
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University 2018-2020 [24], the number of students regis-
tered at the university during 2018, at all levels of study
(diploma, bachelors, masters, and doctorate) reached 59,
495, distributed over 29 colleges. Meanwhile, the num-
ber of students at the University of Aden in the same
year was 23,615, distributed over 24 colleges. A random
selection was made for 10 colleges, representing 34.48%
of the colleges at King Khalid University and 41.67% of
the colleges at the University of Aden. The research
sample was restricted to the first, second, third, and
fourth levels, as some of the colleges that were randomly
selected include other levels (such as the Faculties of
Medicine and Engineering) that are not available in the
other colleges, which may have affected the comparison
of the results between colleges.

Although the research tools were distributed over the
Internet through the university’s communications, the
sending of tools was limited to undergraduate students
in the first 4 years, as most colleges have no more than
4 years of study, unlike the Faculties of Medicine and
Engineering, in which the study exceeds 4 years. Thus,
there is no parity between the sample members in the
variable years of study.

Measures
The participants answered the following tools:

(a) The Drug Abuse Screening Test (DAST-10) [25] is a
self-report test for assessing drug abuse. The brief
image consists of 10 items. It has been used in a num-
ber of studies and has good psychometric properties.
In this study, the reliability coefficient of Cronbach’s
alpha was 0.780 and the split-half reliability was 0.677.
The Spearman-Brown coefficient equal length was
0.808. Internal consistency was calculated on the
DAST-10, by calculating the correlation between the
score for each item and the overall score on the scale.
The correlations were good, ranged between 0.53 and
0.64, and were significant at the 0.05 level.

(b) Substance Abuse Questionnaire (SAQ): The
researcher prepared this questionnaire to evaluate
substance abuse among university students in
Yemen and Saudi Arabia. The questionnaire was
prepared after a review of the literature in this field,
and the initial version was presented to several
mental health professionals at the College of
Education, King Khalid University, so that they
could assess its authority in evaluating substance
abuse among university students. Some items of the
questionnaire were reformulated according to the
reviewers’ notes..
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The questionnaire consisted of 14 items covering the
misuse of substances and other psychotropics such as
smoking (including cigarettes, narghile, hookah, and
chewing tobacco), sedatives (including diazepam), in-
halers, and energy drinks.

The SAQ is a validated questionnaire. Cronbach’s
alpha reliability was 0.703, and the split-half reliability
was 0.552. The Spearman-Brown coefficient equal length
was 0.712.

The internal consistency of the questionnaire was cal-
culated by the correlation between the item score and
the overall score of the SAQ. The correlation ranged be-
tween 0.365 and 0.581 and was significant at the 0.05
level.

(c) The Pittsburgh Sleep Quality Index (PSQI) [26] is a
self-report measure consisting of nine items for
assessing subjective sleep quality and is character-
ized by good validity and reliability. In this study,
Cronbach’s alpha reliability was 0.778, and the split-
half reliability was 0.668. The Spearman-Brown co-
efficient equal length was 0.801.

The DAST-10 and PSQI were translated into Arabic
by the current researcher. The Arabic versions were sub-
ject to reverse retranslation into English by a language
expert, and the proportions of consistency between the
original and the backward translation was high: 96.3%
on the DAST-10 and 93.8% on the PSQL

In addition, the study collected demographic variables
such as age, marital status, academic level, and grade-
point average in the previous semester. The estimated
average time taken to answer the scales was 50 min.

Procedures

The current research was based on an online survey of
university students in Yemen and Saudi Arabia. The
questionnaire was distributed to students through the
Deanship of Student Affairs using the university’s com-
munications. The researcher obtained ethical approvals
from Aden University (Ref 201/3/311) and King Khalid
University (Number 28423). The students were informed
at the beginning of the questionnaire that participation
in the research was completely voluntary and all stu-
dents gave expressed written consent.

Statistical analysis

Statistical analysis was carried out using the Statistical
Package of Social Sciences (SPSS-16), using descriptive
statistics, cross-tab, Pearson’s chi-squared test (y%), inde-
pendent samples ¢ test, one-way ANOVA, and multiple
comparisons, especially the Scheffe test, Pearson correl-
ation coefficient, and Cronbach’s alpha.
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Results

A total of 55.40% (N = 518) were Yemeni students from
Aden University, while 44.60% (N = 417) were Saudi stu-
dents from King Khalid University. The percentage of fe-
male students was 43.21% (N = 404) (21.71% N = 203
Yemeni and 21.497% N = 201 Saudi female students).
The participants were distributed among 10 colleges:
Medicine, Education, Computer, Arts, Humanities, Sci-
ences, Community, Law, Engineering, and Colleges of
Business.

Table 1 shows the demographic characteristics of the
research sample.

The age ranged between 18-39years (21.83 SD +
2.892), with significant differences between students of
both countries (¢ test 5.629, P < 0.000).

The results of this study showed that 56.9% (N = 532) of
the students (28.13% N = 263 Yemenis and 28.77% N = 269
Saudis) had no problems with drugs, 29.41% (N = 275) of
the students (18.50% N = 173 Yemenis and 10.91% N = 102
Saudis) were at the low level of the DAST-10, and 10.48%
(N = 98) of the students (6.95% N = 65 Yemenis and 3.53%
N = 33 Saudis) were at the moderate level. Additionally,
2.46% (N = 23) of the students (1.50% N = 14 Yemenis and
0.96% N = 9 Saudis) were at the substantial level. The low-
est percentage was at the severe level (0.75% N = 7) (0.32%
N = 3 Yemenis and 0.43% N = 4 Saudis).

According to these results, there are high rates of drug
use among university students, 43.1% of respondents
(27.27% N = 255 Yemenis and 15.83% N = 148 Saudis)
abuse drugs. The differences between students of the
two countries were statistically significant (X* 19.394, P
< 0.001). These results are shown in Fig. 1.

It was found that 12.09% of respondents (N = 113)
abuse sedatives (3.32% N = 31 of Yemen and 8.77% N =
82 of Saudi), and 16.36% (N = 153) of respondents
(2.46% N = 23 of Yemen and 13.90% N = 130 of Saudi)
abuse inhalants. The differences between the Yemeni
and Saudi students were significant in sedatives (X*
40.689, P < 0.00) and in inhalants (X? 120.65, P < 0.000).
The prevalence of the abuse of sedatives and inhalers
was higher among the Saudis.

Our results are found that 7.91% of respondents
(3.74% N = 35 of Yemeni and 4.17% N = 39 of Saudi stu-
dents) had very poor sleep quality while 16.90% (8.66%
N = 81 of Yemeni and 8.24% N = 77 of Saudi students)
had poor sleep quality. A total of 27.70% (N = 259) of re-
spondents (16.47% N = 154 of Yemeni and 11.23% N =
105 of Saudi students) had very good sleep quality, and a
total of 47.49% (N = 444) of respondents (26.52% N =
248 of Yemeni and 20.96% N = 196 of Saudi students)
had good sleep quality. The differences between the two
countries were not significant (X% 4.824, P < 0.185).

The relationship between sleep quality and drug use
was significant. The Pearson correlation coefficient was
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Table 1 Demographic characteristics of students
Variables Yemen sample Saudi sample Total

Year of study Frequency (N = 518)

Percentage (55.40%)

Frequency (N = 417) Percentage (44.60%) 935

First 147 15.72
Second 108 11.55
Third 169 18.07
Fourth 84 8.98
Sex

Male 315 33.69

Female 203 21.71
Marital status

Single 442 47.27

Married 69 738

Divorced/widower 7 0.75
Age Mean SD

22.30 3.161

137 14.65 284 (30.37%)
28 2.99 136 (14.55%)
114 12.19 283 (30.27%)
138 14.76 222 (23.74%)
216 23.10 531 (56.79%)
201 21.50 404 (43.21%)
385 4118 827 (88.45%)
27 2.89 96 (10.27)

5 0.53 12 (1.28%)
Mean SD 935

21.25 2396

0.0188 and was significant at 0.01. The X* test also
showed significant differences among university students
in terms of sleep quality according to the level of drug
use in the DAST-10. These results are shown in Table 2.

Table 2 shows a significant relationship between sleep
quality and drug use among university students. The qual-
ity of sleep decreases consistently with a high level of drug
use, i.e., those who use drugs have poor sleep quality.

Also, the relationship between the overall score on the
PSQI and drug use (using the total score of the DAST-
10) was significant. The Pearson correlation was 0.247
and was significant at the 0.01 level. A one-way
ANOVA showed the significance of differences in the
total PSQI score among university students according
to the levels of drug use in the DAST-10 (F = 14.454,
P < 0.000).

300+

200

Count

100+

No problems Low level

Fig. 1 Prevalence of drug use among Yemeni and Saudi students

Moderate
DAST -10 Levels

Caourtry
M Yemen
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Substantial Severe
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Table 2 Relationship between sleep quality and drug use
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Sleep quality Levels of DAST-10
No problems Low level Moderate Substantial Severe

Very good 165 71 19 4 0
Good 256 130 49 6 3

Bad 80 55 14 8 1

Very bad 31 19 16 5 3
Total 532 275 98 23 7

X* =45984 P =0000

Sleep quality and total score of DAST-10: R = 0.188** P =0.000

Total of PSQI and total score of DAST-10: R = 0.247** P = 0.000

**Correlation is significant at the 0.01 level (2 tailed)

The Scheffe test for multiple comparisons was used to
detect the differences between groups, as shown in Table 3.

Table 3 shows significant differences in the overall PSQI
score among university students according to the level of
drug use in the DAST-10. These differences were indica-
tive between the level of no problems and low level, mod-
erate, substantial, and severe levels, and between low level
and substantial levels. The overall PSQI score decreased
consistent with a high level of drug use, i.e., those who use
drugs have poor sleep quality.

The results of the current study showed a significant re-
lationship between sleep quality, smoking, and substance
abuse among university students as shown in Table 4.

According to Table 4, significant differences
emerged in terms of sleep quality between abusers
and non-abusers of substances. The quality of sleep
was poor in those who misused sedatives, inhalations,
chewing tobacco, energy drinks, or soft drinks. These
results also showed that whatever the type of smok-
ing, smokers have poor sleep quality as compared to
non-smokers, and the differences were statistically
significant.

Table 3 Multiple comparisons (Scheffe)

Total of PSQI
(I) DAST-10 (J) DAST-10 Mean difference (I- Std. P
J) error value
No Low level -1.278° 0320 0.003
problems —y derate —2.244° 0473 0000
Substantial —4354° 0917 0.000
Severe level  —5795° 1638 0014
Low level Substantial ~ —3.076° 0934 0.029
Moderate No 22447 0473 0.000
problems
Substantial  No 4.354° 0917 0.000
problems
Low level 3.076° 0934 0.029

“The mean difference is significant at the 0.05 level

Discussion

There are high rates of drug use among university stu-
dents in Yemen and Saudi Arabia. Over half of the stu-
dents (56.9%) were distributed in the first level (no
problem) of the DAST-10, and 44.1% of students stated
that they had abused drugs at least once in their lives,
which is undoubtedly high. Our results found that ap-
proximately one third of those who had problems with
drugs were on the second level “the low level.”

These students do not need therapeutic interven-
tions as much as they need psychological counseling
to avoid the risk of drug addiction. This may be due
to university students’ awareness of the risks of drug
exposure and its negative effects on the individual,
the family, and society.

On the other hand, the percentage of students distributed
among the dangerous levels in the DAST-10—i.e., the mod-
erate, substantial, and severe levels—was 13.71%. These are
high prevalence rate. Significant differences were observed
between Yemeni and Saudi students in terms of the preva-
lence of drug use. Although the proportions of students
who had no problems with drugs in both countries were
equal, the differences were relatively clear in the other four
levels of the DAST-10. Yemeni students had higher preva-
lence rates than did Saudi students at the low, moderate,
and substantial levels, while the prevalence rates at the se-
vere level were relatively close in both countries.

These results indicate an alarming prevalence of drug
abuse among university students in Yemen and Saudi
Arabia. A significant percentage of the respondents of
this study had serious problems with medication and
will need psychological intervention.

These results are consistent with those of studies that
have found high prevalence rates of drug use among stu-
dents. For example, Brandt, Taverna, and Hollock [27]
reported a high prevalence rate for non-medical use of
prescription medications.

Meanwhile, the results of this study differ with the
study of Kounenou [28], who found low prevalence rate
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Table 4 Relationship between sleep quality and substance abuse

Sleep quality Abuser Non-abuser X2 P value

Very good Good Bad Very bad Very good Good Gad Very bad
Sedatives 14 55 26 18 245 389 132 56 24.188 0.000
Inhalants 25 83 27 18 234 361 131 56 13.77 0.003
Cigarettes 14 40 21 21 245 404 137 53 35322 0.000
Narghile 6 12 5 7 253 432 153 67 10.341 0.016
Hookah 6 16 5 8 253 428 153 66 11.89 0.008
Chewing tobacco 9 23 11 10 250 421 147 64 11.54 0.009
Energy drinks 8 32 22 18 251 412 136 56 40.26 0.000
Soft drinks 44 102 49 31 215 342 109 43 24.35 0.000
Total of PSQI Abuser Non-abuser T test P value
Mean sD Mean sD

Sedatives 1233 4235 9.15 4317 7.343 0.000
Inhalants 1145 4.368 9.16 4344 5951 0.000
Cigarettes 11.59 4.926 9.30 4308 4.861 0.000
Narghile 12.51 4.559 942 4.384 4.088 0.000
Hookah 11.60 4.994 947 4394 2601 0.009
Chewing tobacco 11.06 5119 945 4369 2579 0.010
Energy drinks 12.18 5.305 9.29 4.257 5663 0.000
Soft drinks 11.01 4.581 9.07 4275 5.836 0.000

where the percentage of students who used drugs ranged
between 1.4 and 4.1%.

The results of the current study revealed a variation in
the prevalence rates of smoking among university students
in Yemen and Saudi Arabia. The percentage of Yemeni
students who smoked cigarettes was significantly higher
than that of Saudi students who smoked cigarettes, while
prevalence rates were close in both countries in terms of
smoking hookah and shisha and chewing tobacco. With
respect to the misuse of sedatives, inhalers, energy drinks,
and soft drinks, the prevalence was high among Saudi stu-
dents, with significant differences.

The researcher believes that cultural factors play an im-
portant role in creating the difference between students of
both countries in terms of smoking and substance abuse,
as most Yemeni smokers prefer to use tobacco while using
khat, while Saudis prefer to consume soft drinks with
meals. However, what is striking about these results is the
high rate of abuse of inhalants and sedatives among the
participants in this study. These results indicate that much
effort must be made to combat the spread of psychotropic
substances among university students in both countries.

Some previous studies pointed to low prevalence rates.
For example, the percentage of students who misused sed-
atives was 3.4% [28]. This percentage increased to 48%
[27], while Ghandur, Sayed, and Martins [29] found that
15.1% of university students use sedatives. Osman et al.
[2] reported a high prevalence of substance abuse (31%)

among university students. According to the results of the
current study, the prevalence of poor sleep quality among
the participants was high and the differences between the
two countries were not significant. Low sleep quality may
be attributed to the fact that some university students
need more time to complete their tasks and assignments,
so they use part of the time allocated to sleep to complete
these tasks. This was confirmed by studies that indicated a
low quality of sleep among college students [30-34]. Al-
though the differences between Yemeni and Saudi stu-
dents in terms of quality of sleep were not significant,
other studies—for example, Peltzer and Pengpid [35]—
found differences between countries in terms of the preva-
lence of sleep disorders among university students.

There is evidence of a high prevalence of sleep disorders
and poor sleep quality among university students [30-34,
36]. Peltzer and Pengpid [35] conducted a study of 20,222
undergraduate students from 26 countries in Asia, Africa,
and the Americas and found that 10.4% of students had se-
vere sleep problems, which were associated with tobacco
use and poor academic performance, and that the preva-
lence of sleep problems varied from one country to another.

Our results indicate that poor sleep quality had an ef-
fect on the level of drug use among university students.
According to Table 4, there is a significant relationship
between sleep quality and drug use. A high score on the
DAST-10 was offset by a decrease in sleep quality. It is
as if poor sleep quality is an etiological factor of drug
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use, especially because students who do not use drugs
had a high quality of sleep. The relationship between the
overall PSQI score and drug use was significant; when
the level of drug use rises, the overall PSQI score in-
creases, which means that drug users have poor sleep
quality more often than non-users do. The relationship
between sleep quality, overall PSQI score, and substance
abuse was also significant. Sleep quality was poor and
the overall PSQI score was high in students who mis-
used sedatives, inhalants, tobacco, energy drinks, or soft
drinks. On the other hand, non-users of these substances
enjoyed good sleep quality and had low overall PSQI
scores.

These results complement those of previous studies that
found a significant relationship between poor quality of
sleep and drug use or substance abuse [37-42]. For ex-
ample, Alamir et al. [41] found a significant relationship be-
tween misuse of medicinal drugs (non-medicinal use of
drugs, substance abuse, and pain relievers) and poor sleep
quality in university students. Goodhines et al. [42] reported
a high prevalence of substance abuse among university stu-
dents, and substance abuse was associated with poor sleep
quality and insomnia. Some university students reported a
decrease in the amount and quality of sleep on days when
they consumed alcohol or energy drinks [40]. The relation-
ship was significant between increased alcohol intake, sleep
disturbances, and sleep quality [42], while poor sleep quality
predicts the consequences of alcohol use among university
students [38, 43]. Sleep quality decreased with increased al-
cohol or cigarette use by students [39]. Poor sleep quality
was associated with cigarette smoking, while the prevalence
of sleep disturbances among smokers was high compared
to that of non-smokers [44]. There were also significant re-
lationships between smoking and poor sleep quality, sleep
disturbances, increased use of sleep medications, and day-
time sleepiness [21].

Afandi et al. [45] found that 67.2% of university stu-
dents in the United Arab Emirates suffer from a lack of
sleep, while 75% of smokers have poor sleep quality. In a
study with a large sample (2230) of university students,
it was found that 52.7% had poor sleep quality and that
cigarette smoking and chewing khat were significantly
associated with poor sleep efficiency and increased use
of sleep medications [46].

With regard to poor sleep quality and its relationship to
drug and substance abuse, studies have indicated a rela-
tionship between the use of over-the-counter psycho-
logical stimulants and poor sleep quality among university
students, who suffered from sleep disturbances and, often,
got poorer ratings on sleep quality tests as compared to
students who do not use these stimulants [37, 41]. Other
reports have also shown that people who suffer from sleep
disorders without having substance use disorders will mis-
use substances in the future and that most people who
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suffer from substance addiction also suffer from sleep dis-
orders [12, 47].

In contrast, other studies did not find significant dif-
ferences between smokers and non-smokers in terms of
sleep quality [48, 49]. It appears clear from the results of
the current study that the poor quality of sleep is associ-
ated with drug use and substance abuse among univer-
sity students in Yemen and Saudi Arabia. This subject
needs more attention from researchers and decision-
makers in both countries.

Conclusions

Poor sleep quality is significantly associated with drug
use and substance abuse and it is important to recognize
the factors affecting drug and substance abuse among
university students. A significant contribution can be
made toward the protection of university students by
guaranteeing that psychological interventions for high-
risk groups are planned in advance.

Limitations

The results of the current study reflect the subjective es-
timates of drug use and substance abuse, and its rela-
tionship to sleep quality from the viewpoint of university
students in Yemen and Saudi Arabia. The study relied
on a self-assessment method based on questionnaires
and psychological measures, and drug addiction has not
been clinically tested in a psychiatric setting.
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