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Abstract

Objective: The current study sought to find out to what degree the linkage exists between sex, stress levels, and self-medication activities.

Method: We used an anonymous survey in both English and Spanish and surveyed 615 participants, of which the average age was 36.5 years.
For gender, participants coded themselves as “male” (n = 350) and “female” (n = 243). We did not request participants to code ethnicity. We used
a demographics questionnaire, a list of substances used for self-medication along with some questions about self-medication activities, and the

Perceived Stress Scale (Cohen & Williamson, 1988).

Results: We found a significant correlation between stress and the number of different self-medication substances tried or used only for
those participants who identified as female. Further, our results indicated that reported stress, as evaluated by the Perceived Stress Scale (Cohen &
Williamson, 1988), explained a significant amount of variance in the total number of substances tried or used. These results support a link between

sex, stress, and self-medication activities.

Conclusion: The results help to contextualize the reality that individuals may be seeking out substances to handle negative situations.
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Self-medication, which typically occurs when a person uses
medicine to treat self-diagnosed disorders without consultation or
supervision by a medical practitioner, is a nearly ubiquitous feature
today [1,2]. Numerous studies have suggested the percentage of
adults engaging in self-medication is anywhere from 20% to 50%

[1-5]. In Ecuador during the COVID-19 pandemic, Arias, et al. [6]
found that about half of their Pichincha, Ecuador-based sample who
took medication during the pandemic engaged in self-medicating.
In a more recent Ecuador-focused study, Ortiz-Prado, et al. [7]
found a significant increase of consumption of medication—both
proscribed and self-administered-during the pandemic.
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Khantzian, a pioneer in the field of addiction and substance use,
created a theory to explain self-medication: the self-medication
hypothesis (SMH) [8,9]. SMH posited addictive drugs are sought
out for 1) relieving human psychological suffering and 2) providing
a degree of specificity in the person’s drug-of-choice [10]. Over
the past several decades, numerous researchers have used SMH
to understand self-medication [8,10, 11,12]. Hall and Queener
[8] examined Khantzian’s [13] theory furtherance that negative
affect would be related to more substance use. These researchers
did not find a relationship between substance use and negative
or ambiguous affect, as specifically measured by depression,
anxiety, and hostility [8]. Khantzian [13,14] previously referenced
post-traumatic stress (PTSD) as potentially associated with self-
medication.

Torres-Berrio, et al. [15] outlined the interaction between
stress and addiction from a neuroscience perspective. These and
other researchers have shown stress as a significant risk factor
for drug addiction development [16,17]. Mantsch, et al. [16] has
demonstrated this linkage especially with opioid and cocaine-
dependent individuals. Stress, both chronic and acute, appears to be
strongly linked to various addictions [15]. The purpose of this study
was to evaluate the role of stress with self-medication activities. We
believed that the greater the stress levels, the higher the potential
for an individual to engage in self-medication activities.

Methods

Participants

We used a convenience sample to recruit anonymous
participants from both online sources (e.g., Reddit, Facebook) and
using Amazon’s MTurk program. Overall, we had 1,624 participants
start the survey. Amazon MTurk’s cross-sectional convenience
sampling technique allowed us to include the following eligibility
criteria: Over 18 years old and only Mechanical Task Workers with
a Human Intelligence Task (HIT) approval rate of 85%. We also
reviewed all the results to identify and remove outliers including
those participants who did not fully complete the survey. We
ended up with 615 participants. The participants had the option
of completing the survey in either English or Spanish. We had 12
participants complete the survey in Spanish.

Measures

We created a simple demographic survey asking for age,
gender, and sex. The average age was 36.5 years (SD = 10.7). For the
open text field of gender, we received mostly those who classified
themselves as “male” (n =350) and “female” (n = 243). Others coded
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themselves as “non-binary”, “genderfluid”, and other variations.
For sex, participants coded themselves as “man/male” (n = 344),
“woman/female” (n = 261), and “intersex” (n = 4).

Perceived Stress Scale

The Perceived Stress Scale-10 (PSS-10) [18] is a self-report
measure containing 10 items on a Likert-type scale with response
categories ranging from 1 (Never) to 5 (Very Often).Items 4, 5, 7, and
8 are reverse coded. The whole measure is then summed. The PSS-
10 was designed to be used in community samples and assumes
respondents have at least a middle school education. We found our
sample’s PSS-10 reliability was .75, which was slightly lower than
previously reported Cronbach’s alphas [19]. Both the English and
Spanish versions of the measure were retrieved, with permission,
from RST Assessments.

Self-Medication

For the main component of the study, we provided a list of 29
commonly used drugs. We obtained this list from the U.S. National
Institute on Drug Abuse (https://nida.nih.gov/research-topics/
commonly-used-drugs-charts). We included an “other” category
that allowed participants to write in their own responses. We
asked participants to identify their age when they started self-
medicating and the reason/s for self-medicating. For the latter, we
listed several choices (e.g., “distance from the healthcare facility”,
“financial constraints”, etc.) as well as an “other” category.

Results

The current study examines the prevalence of self-medication
and stress by participants. We began by looking at the descriptive
statistics. Form the sample, 603 (out of 615) indicated that they had
participated in self-medication at least once. The average number
of drugs used was 3.2 (SD = 3.5). The most tried substance was
alcohol followed by cannabis/marijuana and tobacco/nicotine/
vaping. When looking at sex, seven females indicated they had
never tried any substance. Females reported the average number of
drugs used was 3.4 (SD = 3.6). Only three males indicated they had
never tried any substance. Males reported an average number of
drugs used as 3.0 (SD = 3.5). See Table 1 for the results.

Most participants self-medicated because of the availability of
substances (n = 169), advice from pharmacist (n = 163), and the
problem not being serious (n = 136). We performed correlations to
see if sex had an effect on any of the reason for self-medication, but
we found no significant effects for sex were found for this variable.
See Table 2 for the results.

Table 1: Participant’s Previous or Current Use of Self-Medication Substances By Sex.

Drug Number Percent Number Percent Number Percent
Alcohol 397 65.2 181 69.3 215 62.5
Ayahuasca 57 9.4 13 5.0 44 12.8
Cannabis (Marijuana/Pot/Weed) 171 28.1 96 36.8 75 21.8
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Central Nervous System Depressants (Benzos) 64 10.5 34 13.0 30 8.7
Cocaine (Coke/Crack) 77 12.6 41 15.7 34 9.9

Fentanyl 33 5.4 11 4.2 22 6.4

GHB 32 5.3 8 3.1 24 7.0

Hallucinogens 40 6.6 24 9.2 15 4.4

Heroin 45 7.4 21 8.0 24 7.0

Inhalants 24 3.9 15 5.7 9 2.6

Ketamine 35 5.7 15 5.7 20 5.8

Khat 19 3.1 6 2.3 13 3.8

Kratom 34 5.6 18 6.9 16 4.7

LSD (Acid) 32 5.3 17 6.5 14 4.1

MDMA (Ecstasy/Molly) 35 5.7 17 6.5 18 5.2
Mescaline (Peyote) 30 4.9 9 3.4 21 6.1
Methamphetamine (Crystal/Meth) 119 19.5 49 18.8 70 20.3
Other 44 7.2 23 8.8 19 5.5
Over-the-Counti;}l:ii)détlz)i;;[s)—Dextrometho- 112 18.4 43 165 68 19.8
Over-the-Counter Medicines—Loperamide 57 9.4 21 8.0 35 10.2
PCP (Angel Dust) 39 6.4 17 6.5 22 6.4
Prescription Opioids (Oxy/Percs) 66 10.8 37 14.2 29 8.4
Prescription Stimulants (Speed) 46 7.6 27 10.3 19 5.5
Psilocybin (Magic Mushrooms/Shrooms) 44 7.2 20 7.7 24 7.0
Rohypnol® (Flunitrazepam/Roofies) 18 3.0 7 2.7 11 3.2
Salvia 28 4.6 7 2.7 21 6.1

Steroids (Anabolic) 42 6.9 14 5.4 28 8.1

Synthetic Cannabinoids (K2 /Spice) 31 5.1 15 5.7 16 4.7
Synthetic Cathinones (Bath Salts/Flakka) 24 3.9 10 3.8 14 4.1
Tobacco/Nicotine and Vaping 162 26.6 83 31.8 77 22.4

Table 2: Reasons for Self-Medicating.

Advice from pharmacist 163 26.5
Distance from healthcare facility 80 13.0
Easy availability of medication 169 27.4
Financial constraints 108 17.5
Previous experience 114 18.5
Problem not serious 136 221
Saves time 84 13.6

Urgency of the situation 73 119
Other 55 8.9

The number of different substances tried or used was
significantly correlated to the reported stress, r (613) = .180,
p < .001. In fact, the reported stress significantly predicted the
total number of substances tried or used, § = .180, t(614) = 4.54,
p < .001. Reported stress also explained a significant amount of
variance in the total number of substances tried or used, R? = .03,
F(1,613) =20.63, p <.001. We tested if sex had a moderating effect
on reported stress and total substances by using a hierarchical

regression analysis. The results of this regression analysis revealed
a significant interaction effect between stress and sex on the total
number of substances used, § = 3.341, p <.001. We found a greater
effect of stress on total substances in female participants.

Interestingly, when we examined this correlation by sex,
we saw the number of different substances tried or used was
significantly correlated to the reported stress for females, r(261) =
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.219, p <.001. For males, this correlation was not significant, r(344)
=.089, p =.099. The regression analyses were not significant for
males. For females, reported stress significantly predicted the total
number of substances tried or used, 8 = .219, t(260) = 3.62, p <
.001, and reported stress also explained a significant amount of
variance in the total number of substances tried or used, R? = .05,
F(1, 259) = 13.07, p < .001. On average, participants did not start
self-medicating until after their teenage years. The mean age was
22.8 years (SD = 8.6). Based on sex, the means were similar: female
= 22.1 years (SD = 9.2) and male = 23.3 years (SD = 8.2). We did
not find a significant correlation between the age when first self-
medicating and reported stress, r(614) = -.069, p = .105. We also
did not find a significant relationship between the age of first self-
medication and the total number of substances, r(559) =.033, p =
430.

Discussion

The current study sought to evaluate stress and self-
medication. We found a significant correlation between stress and
the number of different self-medication substances tried or used.
Further, our results indicated that reported stress, as evaluated
by the Perceived Stress Scale [18], explained a significant amount
of variance in the total number of substances tried or used These
results support a link between stress and self-medication activities.
They also support Khantzian’s [13] theory linking negative affect
and substance use. We were unable to find a link between the age
of initial self-medication and both the total number of substances
or reported stress. This appears to suggest that the stress-and-self-
medication linkage may be unrelated to age.

Limitations

We had hoped to obtain a more diverse sample given the
surveys were available in both Spanish and English. This largely
English-speaking sample may have introduced some bias into our
results. We also did not inquire into the legality of the substances
at the time of initial self-medication. Many countries are moving
toward decriminalization or even legalization of marijuana and
other cannabis substances. Another limitation was the availability
of the substances. Participants indicated that the two main reasons
for self-medication were advice from a pharmacist and availability,
which was interesting given roughly a fifth of participants had tried
or used methamphetamine.
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