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ABSTRACT
Objectives The use of psychoactive prescription 
medication is increasing in the general population. This is 
a cause for concern, particularly among the elderly, where 
physiological changes related to senescence increase 
the risk for adverse effects. While previous studies 
regarding psychoactive substance use have generally been 
population based, we sought to determine the frequency of 
such use among acutely hospitalised patients.
Setting Two emergency departments (EDs), one in Oslo 
and one in Moscow, admitting patients to Departments of 
Internal Medicine.
Participants 5583 patients aged ≥18 years participated, 
distributed evenly between genders and study locations. 
Patients unable to give informed consent were excluded. 
The study sites did not admit patients with surgical 
conditions and/or injuries.
Primary and secondary outcomes The presence of 
psychoactive substances was determined through blood 
analysis using liquid chromatography- mass spectrometry. 
Secondary outcomes comprised demographic data 
(including age, gender, employment and marital status), 
degree of psychological distress, concurrent alcohol use, 
and self- reported alcohol, psychoactive drug and illicit 
substance use.
Results 32.3% in Oslo and 12% in Moscow were 
positive for one or more psychoactive medicinal drugs 
(benzodiazepines, z- hypnotics, opioids or barbiturates). In 
Oslo, medicinal drug use was associated with being aged 
61 to 70 years (OR 2.40, 95% CI 1.61 to 3.58) compared 
with 18 to 40 years, and psychological distress (OR 2.61, 
95% CI 2.06 to 3.30). In Moscow, psychoactive medicinal 
drug use was also associated with psychological distress 
(OR 1.68, 95% CI 1.18 to 2.39), and was less common 
among patients aged 41 to 60 years (OR 0.62, 95% CI 0.43 
to 0.88) than among patients aged 18 to 40 years.
Conclusion A significant proportion of admitted patients 
used one or more psychoactive medicinal drugs, in 
particular benzodiazepines (Oslo and Moscow) and opiates 
(Oslo). We suggest formalised screening for inappropriate 
prescription drug use and increased adherence to clinical 
prescription guidelines.

INTRODUCTION
Background
While the deleterious effects of harmful 
alcohol use and tobacco smoking are well 
known, several studies have also called 
attention to increasing rates of psychoactive 
prescription drug use in Western countries, 
especially among the elderly.1–3 These drugs 
include opioids, benzodiazepines and z- hyp-
notics. In addition to increased usage rates, 
there seems to be an apparent increase in 
the non- medical use and abuse of psycho-
active medication,4 as well as inappropriate 
prescription practices and diversion from 
clinical guidelines.2

Several studies have prospectively assessed 
the impact and usage rates of alcohol, psycho-
active medication and illicit substances in 
the ED.5–8 Alcohol- related presentations to 
the ED have been quantified both through 
the use of questionnaires, and classification 
through the International Classification of 
Diseases, Tenth Revision (ICD-10). However, 
patients may under- report alcohol consump-
tion when presented with a questionnaire, 
and self- reporting may be limited by recall 
bias.9 Potentially harmful, but not clinically 
apparent, alcohol- related presentations may 

Strengths and limitations of this study

 ► Blood sample analysis was used in addition to self- 
reporting to accurately assess the prevalence of 
psychoactive substance use.

 ► Large sample size divided across two sites, with an 
inclusion period lasting 1 year.

 ► Differences in laboratory methods, legislation and 
prescription practices for psychoactive substances 
between the selected sites limit comparability.
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also remain undetected by health professionals and thus 
misclassified. These limitations may attenuate the accu-
racy of prevalence data in such studies. A study published 
in 201110 used blood sample analysis using highly selec-
tive methods to assess the prevalence of psychoactive 
substances among patients acutely admitted due to 
injury—this provided accurate and reliable prevalence 
data. However, blood sample analysis has not been used 
to assess the prevalence of psychoactive substances among 
patients acutely admitted to Departments of Internal 
Medicine.

Patients admitted to Departments of Internal Medi-
cine are likely to be older than the general popula-
tion.11 The elderly are more vulnerable to any potential 
adverse effects from psychoactive medication use due to 
age- related changes in the pharmacodynamic and phar-
macokinetic properties of various drugs.12 13 Changes 
in physiology and body composition related to ageing 
increases the susceptibility to adverse effects from alcohol 
consumption,14 and the concurrent use of psychoactive 
drugs and alcohol also exacerbates the respective adverse 
effects of each substance. Drowsiness and reduced 
postural stability are common effects of psychoactive 
drugs, and these are enhanced by alcohol consumption. 
Consequently, both drug- drug and drug- alcohol interac-
tions may cause clinically significant adverse reactions 
in the elderly, such as falls, injury and infections.1 These 
events may be precipitated even by low- to- moderate doses 
of the substances mentioned. Polypharmacy—the concur-
rent use of multiple medications—increases in frequency 
with age, with rates ranging from 12 % to 35 % among 
the elderly in Western countries.15 This may contribute 
to the additive risk for adverse drug- drug interactions. 
Considering the high frequency of use among older 
adults, knowledge regarding the prevalence of these 
substances among acutely hospitalised patients may be of 
clinical significance. Psychoactive medication, specifically 
benzodiazepines and z- hypnotics, is also often used to 
treat psychological distress and sleep disorders, which are 
common among the elderly.16 Contrary to alcohol, which 
is usually independently procured, and where ingestion 
is user- initiated, the distribution of psychoactive medica-
tion is generally mediated by health professionals. In light 
of increased rates of non- medical use and abuse of these 
drugs,4 the presence of reliable and accurate prevalence 
data may mediate prudence regarding prescription prac-
tices, and lead to more critical appraisals of when these 
drugs are necessary or should be discontinued.

Study aims
In this study, we sought to assess the prevalence of psycho-
active substances among patients acutely hospitalised to 
Departments of Internal Medicine.

Specifically, we wished to:
1. Measure the rate of psychoactive substance use 

through the use of blood sampling and highly selective 
analytical methods.

2. Investigate patient characteristics when a psychoactive 
substance is detected; namely age, gender, employ-
ment status, marital status, degree of psychological dis-
tress and self- reported alcohol consumption.

3. Investigate the concurrent rate of alcohol and illicit 
drug use when psychoactive substances are detected.

This study is part of a larger collaborative project 
between Oslo University Hospital and the Moscow 
Research Center on Addiction.

METHODS
Study design, setting and participants
Design and site selection
We have employed an observational, cross- sectional 
approach. We chose two study sites—

Lovisenberg Diaconal Hospital (LDS) in Oslo, Norway 
(site 1) and Hospital No. 68 in Moscow, Russia (site 2). 
Both sites are medium- sized urban hospitals. The mean 
life expectancy in Norway is 84.2 years for women and 
80.6 years for men,17 which is significantly higher than 
in Russia, where the mean life expectancy is 72.1 years.18 
However, due to socioeconomic disparities within the 
various districts in Oslo, the life expectancy in several 
populations belonging to the catchment area for LDS 
approaches that in Russia, ranging from 72 to 76 years 
for men and 79 to 81 years for women,.19 Due to differ-
ences in laboratory techniques, prescription practices as 
well as guidelines and legislation for psychoactive drug 
use in each nation, results for each site will be presented 
separately.

Inclusion and exclusion criteria
In Oslo, patients were generally either recruited by 
emergency department (ED) nurses while awaiting ward 
transfer or examinations such as radiographic imaging, 
or shortly after arrival to their respective ward, while in 
Moscow, patients were recruited on arrival to the ward 
by physicians serving as dedicated study and recruit-
ment coordinators. The EDs in Oslo and Moscow were 
both located at the Department of Internal Medicine, 
and therefore did not admit patients with injuries or 
surgical conditions. Patients were transferred to an 
appropriate ward after an initial evaluation, which in 
Oslo was General Internal Medicine, Infectious Diseases, 
Cardiology, Pulmonary Medicine, Cerebrovascular and 
Geriatric conditions, Haematology or Gastroenterology, 
and in Moscow patients were transferred to General 
Internal Medicine, Cardiology, Pulmonary Medicine or 
Neurology. Only patients aged 18 years and above and 
able to give informed consent were included. Patients 
unable to consent on admission due to reversible or tran-
sient causes (such as intoxication or severe illness) were 
approached at a later time by dedicated research assis-
tants, and were offered to participate when they were able 
to consent. The inclusion period lasted from November 
2016 to December 2017, and patients were included at all 
hours of the day, to account for any seasonal or diurnal 
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variations. We employed the following exclusion criteria: 
(1) permanently unable to give an informed consent; (2) 
elective transfer from other hospitals; and (3) limited or 
no ability to read or write the national language, either 
Russian or Norwegian, as translated copies of both the 
consent form and accompanying questionnaire were 
unavailable. Figures 1 and 2 detail the flow of patient 
recruitment.

Patient and public involvement
There was no patient or public involvement in the design 
and implementation of this study. In addition to dissem-
inating results to clinicians and policy makers, we intend 
to inform and involve patient interest organisations in the 
field of substance use disorders.

Variables
Study design, variables and analytical methods were 
jointly developed by the research teams at both study sites 
to maintain consistency in data collection and collation. 

The study sites were also visited by the respective study 
researchers to ensure methodological continuity.

Blood analysis
Whole blood was drawn from every study participant 
and secured in 5 mL BD Vacutainer blood collection 
glass tubes (BD Vacutainer Systems, Franklin Lakes, 
New Jersey, USA). The blood samples were stored at 4°C 
for a maximum of 7 days before analysis. In Oslo, the 
samples were analysed at the Division of Laboratory Medi-
cine, Section of Drug Abuse Research, Oslo University 
Hospital. We prepared the samples by 96- well supported 
liquid extraction, which were then analysed by liquid 
chromatography- tandem mass spectrometry (LC- MS/
MS). This is the same sample preparation and LC- MS/
MS method used by Kristoffersen et al.20 Stable isotope- 
labelled internal standards were used for all compounds. 
Two multiple reaction monitor (MRM) transitions were 
used for each compound and each internal standard. 
The chosen detection limits (cut- off limit) were based on 
validation data and signal/noise (S/N) ratio of the quan-
tifier MRM transition (S/N≥10). For tetrahydrocannab-
inol (THC), S/N≥3 was used. The Russian samples were 
analysed at the Moscow Research Center for Addiction. 
Blood samples were prepared by protein precipitation 
and analysed by ultra- high performance LC- MS/MS. Two 
MRM transitions were used for each compound. The cut- 
off level for each analyte was defined as a signal corre-
sponding to S/N=1000 for the quantifier MRM transition. 
We have provided additional methodological details and 
validation data for the Oslo site in online supplemental 
table 1.

Any sample in which the patient was administered a 
psychoactive medicinal drug by healthcare personnel 
prior to blood sampling was omitted from the results—
specifically, morphine and diazepam at the Oslo site, and 
diazepam, phenazepam and tramadol at the Moscow site. 
In order to distinguish medicinal morphine use from 
heroin use, a morphine/codeine ratio cut- off value of 
>1 was used.21 Similarly, concentration ratios of meth-
amphetamine to amphetamine were used to distinguish 
methamphetamine use from various mixtures of the two 
stimulants.22

Questionnaire
Upon enrolment, every patient filled out a questionnaire 
containing demographic data: age ranges (18 to 40, 41 
to 60, 61 to 70 and ≥71 years), gender (male/female), 
marital status (single, married or widowed) and employ-
ment status (employed, retired, unemployed or student). 
Psychological distress was measured using the Symptom 
Checklist 5 (SCL-5), a short- form screening tool which 
performs almost as well as the full version.23 A value above 
two points indicates psychological distress. Self- reported 
alcohol use was measured through the Alcohol Use 
Disorder Identification Test-4 (AUDIT-4), which has been 
validated as a simple yet effective screening tool for identi-
fying alcohol use disorders.24 25 A value of 7 points or more 

Figure 1 Flow diagram for patient recruitment in Oslo. 
All admitted patients were screened for eligibility. Patients 
permanently unable to give an informed consent, as well 
as patients electively transferred from other hospitals, were 
excluded.

Figure 2 Flow diagram for patient recruitment in Moscow. 
All admitted patients were screened for eligibility. Patients 
permanently unable to give an informed consent, as well 
as patients electively transferred from other hospitals, were 
excluded.

https://dx.doi.org/10.1136/bmjopen-2019-032572
https://dx.doi.org/10.1136/bmjopen-2019-032572
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for men and 5 points or more for women indicates at- risk 
alcohol consumption patterns. Both questionnaires have 
been validated for use in their respective nations.26–28 The 
questionnaires were filled out by the patients themselves, 
with occasional aid from emergency room (ER) nurses 
at the Oslo site if questions arose. The ER nurses were 
also instructed beforehand by the study coordinator, and 
a data collection pilot preceded the inclusion period. We 
also included self- reported use of benzodiazepines and/
or barbiturates (termed ‘sedatives’), z- hypnotics (termed 
‘sleeping medication’), opioids (termed ‘painkillers’) 
and illicit drugs (termed ‘narcotic substances’). All drug 

groups had example trade or colloquial names to improve 
question comprehension.

Questionnaires were manually entered, controlled and 
later transferred to the electronic project database.

Psychoactive substances
Our primary outcome was the presence of a psychoac-
tive substance, determined through analytical cut- off 
values (tables 1 and 2). Psychoactive medicinal drugs 
were defined as opioids, benzodiazepines, z- hypnotics or 
barbiturates. The specific drugs were selected based on 
prescription practices among primary care and hospital 

Table 1 Prevalence of illicit substances and psychoactive medication among all admitted patients in Oslo

Cut- off (nmol/L) Mean concentration (nmol/L) Number of positive samples Per cent

Illicit 167 6.4

  Amphetamines 55 2.1

  Amphetamine 200 1696 21 0.8

  Methamphetamine 200 1859 45 1.7

Cocaine* 30 1.2

  Benzoylecgonine 10 1587 22 0.8

  Cocaine 0.6 242 26 1.0

  Heroin M/C>1 24 0.9

  MDMA ecstasy 200 1063 4 0.2

  THC 2 15 97 3.7

Medicinal 843 32.3

  Alprazolam 1 40 19 0.7

  Buprenorphine 4 10 7 0.3

  Clonazepam 0.4 127 98 3.8

  Codeine 3 167 181 6.9

  Diazepam 20 402 251 9.6

  Flunitrazepam 0.5 5 6 0.2

  Methadone 20 1142 46 1.8

  Morphine 3 90 107 4.1

  Nitrazepam 5 139 93 3.6

  Oxycodone 5 193 91 3.5

  Oxazepam 50 822 215 8.2

  Tramadol 20 743 121 4.6

  Zolpidem 70 406 32 1.2

  Zopiclone 20 57 139 5.3

Z- hypnotics 171 6.6

Benzodiazepines 482 18.5

Opioids 507 19.5

Alcohol† 94 3.6

Medicinal and/or illicit 900 34.5

*Cocaine- positive is defined as a sample positive for either cocaine or benzoylecgonine. Because the recovery of benzoylecgonine is very low 
using SLE extraction, a patient may be positive for cocaine, but negative for benzoylecgonine.
†Alcohol- positive is defined as blood alcohol content >0.1 g/kg.
M/C, morphine/codeine ratio ; MDMA, 3,4- Methylenedioxymethamphetamine; SLE, supported liquid extraction; THC, tetrahydrocannabinol.
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physicians, as well as hospital usage rates. Due to differ-
ences in prescription practices, certain substances were 
omitted at the Moscow site, and vice versa for the Oslo 
site. Specifically, the use of z- hypnotics in Russia is very 
uncommon, and phenazepam, a commonly prescribed 
benzodiazepine in Russia, is not marketed in Norway.29 

Barbiturates are also commonly used as a sedative in 
Russia, but this use is uncommon in Norway.

The presence of alcohol was determined through direct 
analysis of blood alcohol content. Based on population 
studies, the most common illicit drugs and their metab-
olites were analysed—these comprise amphetamines, 
methamphetamines, cocaine, MDMA (3,4- Methylenediox
ymethamphetamine)/ecstasy, heroin and THC. So- called 
‘new psychoactive substances’ were not analysed—the 
rapid introduction of new compounds poses significant 
analytical challenges, and selecting which substance to 
analyse is complicated by limited knowledge regarding 
their availability in the general population.30 Polyuse 
was defined as the presence of two or more psychoactive 
substances (prescription medication and/or illicit drugs) 
in any given blood sample.

Statistical analysis
We analysed the data using IBM SPSS 25.0 (Armonk, 
New York, USA). The prevalence of various psychoac-
tive substances is shown through descriptive tables. We 
employed bivariate cross tables to analyse associations 
between the presence of a psychoactive substance and 
sample characteristics. χ2 statistics with ORs were used 
to assess statistical significance. Our primary dependent 
variable was the presence of any psychoactive medicinal 
substance. Our covariates were age ranges, marital status, 
employment status, positive blood alcohol content, pres-
ence of illicit drugs, polyuse, presence of psychological 
distress and self- reported alcohol use. We performed 
logistic regression analyses to test the association between 
our dependent values, which were medicinal drug use, 
illicit drug use and polyuse, and independent covariates, 
which were age, gender, SCL-5 values, marital status, 
employment status and AUDIT-4 zones. Our reference 
categories for each variable were age 18 to 40 years, male 
gender, SCL-5 score ≤2, married, active in the workforce 
and an AUDIT score of 0 to 3. The level of significance 
was set at p<0.05. Continuous data are presented as 
means, with 95% CIs.

RESULTS
Participants
A total of 2874 patients in the Oslo site and 3009 patients 
in the Moscow site were included, with a participation 
rate of 81% and 90%, respectively—47.6% were women 
in Oslo and 52.9% were women in Moscow. Distribution 
across age ranges was similar at both sites (tables 3 and 4).

Prevalence data and sample characteristics
Prevalence data
Tables 1 and 2 depict the main findings in our study, 
showing prevalence data for all psychoactive substances 
analysed and their analytical cut- off values. In Oslo, 
psychoactive medicinal drugs were detected in 32.3% of 
analysed samples. The most common drug class detected 
was opioids (19.5 %), followed by benzodiazepines 

Table 2 Prevalence of illicit substances and psychoactive 
medication among all admitted patients in Moscow

S/N 
ratio*

Number 
of 
positive 
samples Percent†

Illicit 43 1.4

  Amphetamines 1000 5 0.2

   Amphetamine 4 0.14

   Methamphetamine 1 0.03

  Cocaine‡ 1 0.03

   Benzoylecgonine 1 0.03

  Heroin 2 0.07

  MDMA ecstasy 2 0.07

  THC 32 1.1

  Alpha PVP 3 0.10

  Methadone 6 0.20

Medicinal§ 361 12.0

  Clonazepam 1 0.03

  Codeine 1 0.03

  Dextromethorphan 1 0.03

  Diazepam 61 2.0

  Phenazepam 240 8.0

  Phenobarbital 68 2.3

  Pregabalin 9 0.3

  Tramadol 13 0.4

Barbiturates 68 2.3

Benzodiazepines 291 9.7

Opioids 28 0.9

Alcohol¶ 30 1.0

Medicinal and/or illicit 393 13.1

*In Moscow, the detection limit was based on a S/N ratio above 
1000, which applies for all substances listed. In Oslo, absolute 
lower detection limits were used.
†In instances of substances being detected in a very small number 
of samples, percentages are presented with 2 decimal points.
‡Cocaine- positive is defined as a sample positive for either 
cocaine or benzoylecgonine. Because the recovery of 
benzoylecgonine is very low using SLE extraction, a patient may 
be positive for cocaine, but negative for benzoylecgonine
§In Moscow, several other substances were analysed in addition to 
those listed in table 2—these were omitted due to lack of positive 
samples.
¶Alcohol- positive is defined as blood alcohol content >0.1 g/kg.
alpha PVP, alpha- pyrrolidinovalerophenone; MDMA, 3,4- Methylen
edioxymethamphetamine; SLE, supported liquid extraction; S/N, 
signal/noise; THC, tetrahydrocannabinol.
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Table 3 Medicinal drug use* and demographic data, SCL-5, concurrent illicit drug use and AUDIT-4 in Oslo

Medicinal no N (%) Medicinal yes N (%) Total N (%) P value (χ2)

Gender p=0.66

  Female 832 (48) 388 (47) 1220 (48)   

  Male 907 (52) 439 (53) 1346 (52)   

  Total 1739 827 2566   

Age (years) p<0.001

  18 to 40 593 (34) 113 (14) 706 (28)   

  41 to 60 424 (25) 214 (26) 638 (25)   

  61 to 70 317 (18) 222 (27) 539 (21)   

  ≥71 398 (23) 276 (34) 674 (26)   

  Total 1732 825 2557   

Marital status p<0.001

  Married/co- habitant 814 (48) 266 (34) 1080 (43)   

  Divorced 242 (14) 176 (22) 418 (17)   

  Widowed 124 (7) 99 (13) 223 (9)   

  Single 525 (31) 245 (31) 770 (31)   

  Total 1705 786 2491   

Employment p<0.001

  Active 985 (58) 188 (24) 1173 (47)   

  Retired 548 (33) 393 (50) 941 (38)   

  Non- active 154 (9) 211 (27) 365 (15)   

  Total 1687 792 2479   

SCL-5 p<0.001

  ≤2 1383 (84) 460 (62) 1843 (77)   

  >2 263 (16) 279 (38) 542 (23)   

  Total 1646 739 2367   

Illicit drugs in blood p<0.001

  No 1707 (97) 733 (87) 2440 (94)   

  Yes 57 (3) 110 (13) 167 (6)   

  Total 1764 843 2607   

AUDIT-4 p<0.001

  0 to 3 901 (54) 506 (64) 1407 (57)   

  4 to 6 537 (32) 147 (19) 684 (28)   

  7 to 8 126 (8) 52 (7) 178 (7)   

  9 to 16 107 (6) 85 (11) 192 (8)   

  Total 1671 790 2461   

Blood alcohol content p=0.03

  <0.1% 1710 (97) 803 (95) 2513 (96)   

  ≥0.1% 54 (3) 40 (5) 94 (4)   

  Total 1764 843 2607   

Polyuse p<0.001

  <2 1760 (100) 462 (55) 2222 (85)   

  ≥2 4 (0.2) 381 (45) 385 (15)   

Total 1764 843 2607   

*Medicinal drugs are defined as the presence of benzodiazepines, z- hypnotics or opioids.
AUDIT-4, Alcohol Use Disorder Identification Test-4; SCL-5, Symptom Checklist 5 .
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Table 4 Medicinal drug use* and demographic data, SCL-5, concurrent illicit drug use and AUDIT-4 in Moscow

Medicinal no N (%) Medicinal yes N (%) Total N (%) P value (χ2)

Gender p=0.18

  Female 1412 (53) 179 (50) 1591 (53)   

  Male 1236 (47) 182 (50) 1418 (47)   

  Total 2648 361 3009   

Age (years) p=0.14

  18 to 40 451 (17) 77 (21) 528 (17)   

  41 to 60 821 (31) 103 (29) 924 (31)   

  61 to 70 663 (25) 79 (22) 742 (25)   

  ≥71 719 (27) 102 (28) 815 (27)   

  Total 2654 361 3009   

Marital status p=0.03

  Married/co- habitant 1305 (49) 152 (42) 1457 (49)   

  Divorced 336 (13) 62 (17) 398 (13)   

  Widowed 704 (27) 106 (29) 810 (27)   

  Single 303 (11) 41 (11) 344 (11)   

  Total 2648 361 3009   

Employment p<0.001

  Active 816 (31) 81 (22) 897 (30)   

  Retired 401 (15) 90 (25) 491 (16)   

  Non- active 1430 (54) 190 (53) 1620 (54)   

  Total 2647 361 3008   

SCL-5 p<0.001

  ≤2 2454 (93) 310 (86) 2414 (92)   

  >2 189 (7) 49 (14) 238 (8)   

  Total 2643 359 3002   

Illicit drugs in blood p=0.02

  No 2615 (99) 351 (97) 2966 (99)   

  Yes 33 (1) 10 (3) 43 (1)   

  Total 2648 361 3009   

AUDIT-4 p<0.001

  0 to 3 1986 (75) 228 (63) 2214 (74)   

  4 to 6 222 (8) 16 (4) 238 (8)   

  7 to 8 110 (4) 13 (4) 123 (4)   

  9 to 16 326 (12) 103 (29) 429 (14)   

  2644 360 3004   

Blood alcohol content p=0.51

  <0.1% 2626 (99) 353 (98) 2979 (99)   

  ≥0.1% 22 (1) 8 (2) 30 (1)   

  Total 2648 361 3009   

Polyuse p<0.001

  <2 2642 (100) 319 (88) 2961 (98)   

  ≥2 6 (0) 42 (12) 48 (2)   

Total 2648 361 3009   

*Medicinal drugs are defined as the presence of benzodiazepines, barbiturates or opioids.
AUDIT-4, Alcohol Use Disorder Identification Test-4; SCL-5, Symptom Checklist 5.



8 Gamboa D, et al. BMJ Open 2020;10:e032572. doi:10.1136/bmjopen-2019-032572

Open access 

(18.5 %). Z- hypnotics were found in 6.6% of samples. 
In the Moscow site, psychoactive medicinal drugs were 
detected in 12% of samples—benzodiazepines were the 
most frequently detected drug class (9.7 %). The rates 
for other drug classes were low, with opioids found in 
0.9%.

In Oslo, illicit drugs were detected in 6.4% of all 
samples, with THC (3.7 %) being the most common. In 
the Moscow site, the total rate for illicit drug use was lower 
compared with the Oslo site, at 1.4 %, with THC being 
the most common (1.1 %). The rates for the remaining 
substances in both sites were low.

Cut- off values at each of the two sites were not identical 
due to differences in analytical methods, with a lower S/N 
ratio at the Oslo site. We have therefore provided mean 
concentrations for the substances detected at the Oslo 
site, which in the majority of substances are well above 
the analytical cut- off.

Sample characteristics
Tables 3 and 4 show the unadjusted distribution for 
psychoactive medicinal drug users and non- users across 
all covariates measured in Oslo and Moscow, respectively. 
Medicinal drug use was evenly distributed among genders 
at both sites. In Oslo, the highest proportion of medicinal 
drug use was found among patients aged older than 40 
years, as well as among those being retired, and/or in the 
lowest AUDIT-4 ranges. In Moscow, medicinal drug use 
was more evenly distributed across all age groups, with 
the highest proportion of use among patients that were 
non- active in the workforce.

Table 5 depicts logistic regression analysis for various 
covariates in the Oslo site. Compared with patients aged 
18 to 40 years, the likelihood for medicinal drug use was 
higher among patients aged 41 years and older. There 
was no significant gender difference among medicinal 
drug users. The likelihood for polyuse was higher among 

Table 5 Logistic regression analysis of demographic characteristics, AUDIT-4 and SCL-5 for medicinal drugs*, illicit drugs and 
polyuse in Oslo

Illicit drugs Medicinal drugs Polyuse

OR 95% CI P value OR 95% CI P value OR 95% CI P value

Age (years)

  18 to 40 Reference

  41 to 60 0.40 0.23 to 0.67 <0.001 1.71 1.24 to 2.38 <0.05 1.34 0.83 to 2.15 0.23

  61 to 70 0.12 0.05 to 0.27 <0.001 2.40 1.61 to 3.58 <0.001 1.51 0.87 to 2.64 0.15

  71+ 0.02 0.00 to 0.12 <0.001 2.22 1.36 to 3.65 <0.05 1.00 0.51 to 1.95 1.00

Gender

  Male Reference

  Female 0.37 0.24 to 0.58 <0.001 0.86 0.70 to 1.06 0.15 0.79 0.60 to 1.05 0.10

  SCL-5

  ≤2 Reference

  >2 2.07 1.35 to 3.17 <0.001 2.61 2.06 to 3.30 <0.001 3.47 2.61 to 4.61 <0.001

Marital status

  Married/co- habitant Reference

  Divorced 3.30 1.79 to 6.10 <0.001 1.30 0.98 to 1.74 0.07 1.75 1.21 to 2.53 <0.05

  Widowed 0.74 0.09 to 5.92 0.77 1.47 1.01 to 2.12 0.04 1.49 0.90 to 2.45 0.12

  Single 1.78 1.12 to 2.85 <0.05 1.28 1.01 to 1.64 0.05 1.28 0.91 to 1.79 0.16

Employment

  Active Reference

  Retired 2.20 0.83 to 5.83 0.11 2.07 1.40 to 3.07 <0.001 3.82 2.22 to 6.59 <0.001

  Non- active 6.29 3.74 to 10.58 <0.001 3.82 2.80 to 5.21 <0.001 7.36 4.87 to 11.14 <0.001

AUDIT-4

  0 to 3 Reference

  4 to 6 1.03 0.62 to 1.72 0.91 0.77 0.60 to 0.98 <0.05 0.72 0.51 to 1.04 0.08

  7 to 8 1.63 0.85 to 3.10 0.14 1.02 0.68 to 1.54 0.93 1.34 0.79 to 2.28 0.28

  9 to 16 0.85 0.46 to 1.58 0.61 1.12 0.77 to 1.62 0.55 0.89 0.56 to 1.41 0.61

*Medicinal drugs defined as benzodiazepines, z- hypnotics or opioids.
AUDIT-4, Alcohol Use Disorder Identification Test-4; SCL-5, Symptom Checklist 5.
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non- employed patients compared with patients being 
active in the workforce—this was also observed in regards 
to illicit substances as well as medicinal drug use. In the 
Oslo site, female patients were also significantly less likely 
to use illicit drugs than male patients. Patients aged 18 to 
40 years were more likely to use illicit drugs than other 
age groups. The use of medicinal drugs, illicit drugs, and 
polyuse was significantly more likely in patients scoring 
above the cut- off value for SCL-5 (>2).

In the Moscow site (table 6), similar trends for SCL-5 
were observed, where patients scoring above the cut- off 
value were more likely to use medicinal drugs. However, 
there was no significant difference in the likelihood for 
polyuse and illicit drug use. Contrary to the Oslo site, 
the presence of medicinal drugs and polyuse was signifi-
cantly less likely in patients aged 41 to 60 years. Being 
retired increased the likelihood for medicinal drug use 
compared with patients being actively employed—the 

same association was not statistically significant for 
patients being non- active in the workforce.

Tables 7 and 8 show the distribution of self- reported use 
if a sample is positive for either benzodiazepines, opioids, 
z- hypnotics and illicit drugs, with both benzodiazepines 
and barbiturates categorised as ‘sedatives’ in Moscow. If 
a sample is negative, this is generally mirrored in ques-
tionnaires regarding self- reported use. The highest 
concordance between positive samples and confirmatory 
self- reported use in Oslo was for z- hypnotics (75.8 %), 
followed by opioids (62.5 %), illicit drugs (49.4 %) and 
benzodiazepines (48.9 %). In Moscow, there was a high 
concordance between negative samples for opioids and 
illicit drugs, and self- reported non- use. This percentage 
was lower for sedatives (83.2% for barbiturates and 83.8% 
for benzodiazepines). The percentage of sample- positive 
self- reported use ranged from 7.1% for opioids to 55.9% 
for barbiturates.

Table 6 Logistic regression analysis of demographic characteristics, AUDIT-4 and SCL-5 for medicinal drugs,* illicit drugs and 
polyuse in Moscow

Illicit drugs Medicinal drugs Polyuse

OR 95% CI P value OR 95% CI P value OR 95% CI P value

Age (years)

  18 to 40 Reference

  41 to 60 0.19 0.09 to 0.42 <0.001 0.62 0.43 to 0.88 0.01 0.29 0.12 to 0.70 <0.05

  61 to 70 0.07 0.05 to 0.83 <0.05 0.67 0.40 to 1.12 0.13 0.10 0.02 to 0.39 <0.05

  71+ 0.00 0.00 0.99 0.81 0.47 to 1.40 0.44 0.12 0.03 to 0.50 <0.05

Gender

  Male Reference

  Female 0.22 0.09 to 0.53 <0.001 1.02 0.77 to 1.34 0.91 0.50 0.25 to 1.02 0.06

SCL-5

  ≤2 Reference

  >2 1.44 0.53 to 3.91 0.47 1.68 1.18 to 2.39 <0.05 2.09 0.94 to 4.63 0.07

Marital status

  Married/co- habitant Reference

  Divorced 2.14 0.90 to 5.08 0.09 1.39 1.00 to 1.95 0.05 1.49 0.66 to 3.34 0.34

  Widowed 3.27 0.66 to 16.10 0.15 1.34 0.96 to 1.85 0.08 1.22 0.47 to 3.17 0.68

  Single 1.65 0.78 to 3.46 0.19 0.95 0.63 to 1.44 0.81 1.19 0.50 to 2.84 0.70

Employment

  Active Reference

  Retired 1.13 0.57 to 2.23 1.13 1.90 1.35 to 2.66 <0.001 2.21 0.96 to 4.90 0.05

  Non- active 0.23 0.02 to 2.84 0.23 1.46 0.94 to 2.27 0.09 4.89 1.52 to 15.71 <0.05

AUDIT-4

  0 to 3 Reference

  4 to 6 0.86 0.31 to 2.40 0.87 0.73 0.42 to 1.26 0.26 1.04 0.35 to 3.13 0.94

  7 to 8 1.14 0.36 to 3.61 1.14 1.22 0.66 to 2.28 0.53 0.48 0.06 to 3.72 0.48

  9 to 16 0.87 0.39 to 1.91 0.87 2.81 2.04 to 3.87 <0.001 1.59 0.75 to 3.37 0.23

*Medicinal drugs defined as benzodiazepines, barbiturates or opioids.
AUDIT-4, Alcohol Use Disorder Identification Test-4; SCL-5, Symptom Checklist 5 .
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Figure 3 shows the distribution of psychoactive 
substances within different AUDIT-4 ranges in Oslo. The 
highest prevalence of benzodiazepine use was found in 
the highest AUDIT-4 range (9 to 16 points), with a rate 
of 31 %, compared with 18.5% for the whole study popu-
lation. The use of opioids is more prevalent at the lowest 

and highest AUDIT-4 ranges. The use of THC, stimulants 
and z- hypnotics is evenly distributed along all AUDIT-4 
ranges. In Moscow (figure 4), the highest rate of benzo-
diazepine use is also found among the highest AUDIT-4 
range, while the usage rate for other psychoactive 
substances is uniformly low in all other AUDIT-4 ranges.

Table 7 Comparison between self- reported intake and laboratory detection of z- hypnotics, opioids, benzodiazepines and 
illicit drugs at the Oslo site

Laboratory analysis No Yes Not sure  

  Self- reported intake of sleeping medication in last 24 hours   

Z- hypnotics p<0.0001

  Negative 2066 (87.2 %) 291 (12.3 %) 12 (0.5 %)   

  Positive 40 (24.2 %) 125 (75.8 %) 0 (0 %)   

  Self- reported intake of painkillers in last 24 hours   

Opioids p<0.0001

  Negative 1875 (92.4 %) 135 (6.6 %) 19 (0.9 %)   

  Positive 178 (36.7 %) 304 (62.5 %) 4 (0.8 %)   

  Self- reported intake of sedatives in last 24 hours   

Benzodiazepines p<0.0001

  Negative 1984 (96.2 %) 63 (3.1 %) 15 (0.7 %)   

  Positive 226 (49.6 %) 223 (48.9 %) 7 (1.5 %)   

  Self- reported intake of illicit drugs in last 24 hours   

Illicit drugs p<0.0001

  Negative 2344 (98.7 %) 28 (1.2 %) 3 (0.1 %)   

  Positive 82 (50.0 %) 81 (49.4 %) 1 (0.6 %)   

Table 8 Comparison between self- reported intake and laboratory detection of barbiturates, benzodiazepines, opioids and 
illicit drugs at the Moscow site

Laboratory analysis No Yes Not sure  

  Self- reported intake of sedatives in last 24 hours   

Barbiturates* p<0.0001

  Negative 2447 (83.2 %) 493 (16.8 %) 1 (0.0 %)   

  Positive 29 (42.6 %) 38 (55.9 %) 1 (1.5 %)   

  Self- reported intake of sedatives in last 24 hours   

Benzodiazepines* p<0.0001

  Negative 2279 (83.8 %) 438 (16.1 %) 1 (0.1 %)   

  Positive 197 (67.7 %) 93 (32.0 %) 1 (0.3 %)   

  Self- reported intake of painkillers in last 24 hours   

Opioids p<0.05

  Negative 2952 (99 %) 27 (0.9 %) 2 (0.1 %)   

  Positive 26 (92.9 %) 2 (7.1 %) 0 (0.0 %)   

  Self- reported intake of illicit drugs in last 24 hours   

Illicit drugs p<0.0001

  Negative 2959 (99.8 %) 7 (0.2 %) 0 (0.0 %)   

  Positive 38 (88.4 %) 5 (11.6 %) 0 (0.0 %)   

*Z- hypnotics are almost completely unavailable in Russia due to various regulatory practices, and there are no drug classes typically 
marketed as ‘sleeping medication’. Barbiturates and benzodiazepines are generally used to treat both anxiety as well as sleep disorders.
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DISCUSSION
Our study demonstrates that the use of psychoactive 
substances among patients admitted to Departments of 
Internal Medicine is highly prevalent, while simultane-
ously highlighting differences in sample characteristics 
between Oslo and Moscow. Based on previous studies, 
the volume of participants and rate of inclusion provide 
representative and accurate data. The number of positive 
sample for psychoactive substances was far higher in Oslo 
than in Moscow. The use of psychoactive substances in 

Oslo was significantly associated with older age, psycho-
logical distress and being unemployed. The latter two 
characteristics are known to be associated with substance 
use.31There was no significant gender disparity among 
positive samples—this may be explained by a higher 
percentage of positive samples among younger males 
compared with females, and vice versa for older females 
compared with older males. Previous population- based 
studies3 32 33 also show an apparent increase in the use 
of psychoactive prescription medication in the general 

Figure 3 Prevalence of psychoactive substances within AUDIT-4 in Oslo. Percentage of samples positive for stimulants 
(amphetamines or cocaine), THC, opiates, benzodiazepines and z- hypnotics across AUDIT-4 ranges in Oslo. Results are 
combined for both men and women. AUDIT-4, Alcohol Use Disorder Identification Test-4; THC, tetrahydrocannabinol.

Figure 4 Prevalence of psychoactive substances within AUDIT-4 in Moscow. Percentage of samples positive for stimulants 
(amphetamines or cocaine), THC, opiates, benzodiazepines and barbiturates across AUDIT-4 ranges in Moscow. Results are 
combined for both men and women. AUDIT-4, Alcohol Use Disorder Identification Test-4; THC, tetrahydrocannabinol.
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population, particularly among the elderly. However, the 
drug use statistics were extracted from national prescrip-
tion databases, and whether or not the patient took the 
prescribed drug as well as the duration of drug use was 
not measured. Additionally, substance abuse disorders 
are more prevalent among non- participants in health 
surveys.34 35 These factors may underestimate the prev-
alence of psychoactive substance use—as far as we are 
aware, this is the first study to demonstrate the frequency 
of substance use among internal medicine patients.

The high rate of psychoactive substance use among 
the elderly is a cause for concern. The changes in 
pharmacodynamics and pharmacokinetics associated 
with senescence increase complexity when prescribing 
medications to the elderly.36 Inter- individual vari-
ability to drugs increases with age, partly explained by 
reduced physiological reserves during stressors such as 
inter- current illness or disease. Half- life of elimination 
is prolonged by changes in body composition, affecting 
the volume of distribution of lipid- soluble drugs, 
and reduced renal and hepatic clearance.12 These 
factors alter and increase the sensitivity to psychoac-
tive substances. Elderly patients are particularly sensi-
tive to the effects of benzodiazepines on the central 
nervous system. Sedation may occur at lower doses 
than in younger patients. Drowsiness and decreased 
motor skills, combined with the age- related reduction 
in functional reserves, increase the risk for immobility 
and falls.37

Physiological reserves in many elderly people may be 
adequate at normal homeostasis. However, the intro-
duction of a stressor, such as an illness requiring acute 
hospitalisation, may deplete these reserves, even after 
the precipitating cause has been corrected.38 Concurrent 
use of psychoactive substances and the increased vulner-
ability to their adverse effects may exacerbate this course. 
Additionally, conditions which increase in frequency and 
severity with old age, such as chronic obstructive pulmo-
nary disease, have increased rates of adverse events among 
users of benzodiazepines and opioids.39 Increasing age 
also increases morbidity and multimorbidity, which in 
turn is associated with polypharmacy,40 with a concur-
rent increased risk for drug- drug interactions and other 
adverse effects.41 While physicians may be aware of these 
factors, there is evidence that diversion from clinical 
guidelines for the prescription of psychoactive medica-
tion, in particular benzodiazepines, is widespread.2

Regarding self- reported use of benzodiazepines, 
opioids, z- hypnotics and illicit drugs, there appears to 
be a high negative predictive value if a patient reports 
non- use. However, if a sample is positive, under- reporting 
seems to be prevalent. This differs based on substance 
category. Patient uncertainty regarding their medication 
list may contribute42 and lead to under- reporting, as well 
as any potential stigma associated with illicit substance or 
psychoactive medication use.

The co- occurrence of harmful alcohol use and non- 
medical prescription drug use is also well established.43 

Our study demonstrates primarily increased rates of 
benzodiazepine use in the upper AUDIT-4 ranges 
(figures 3 and 4). Whether this reflects co- occurring 
non- medical prescription drug use or as a reflection of 
treatment of symptoms related to harmful alcohol use is 
uncertain.

Clinical implications
The above considerations, combined with the findings 
from our study, should prompt an increased awareness 
regarding the use of psychoactive substances among 
acutely hospitalised patients. A reduction in inappro-
priate use or misuse of psychoactive substances may have 
a positive impact on hospitalisation rates, risk of re- ad-
mittance and healthcare costs. Specifically, strengthening 
and implementing the following practices may contribute 
to improved patient outcomes:

 ► Screening for inappropriate or harmful psychoactive 
substance use

 ► Critically assessing the indications for psychoactive 
medicinal drug use and considering discontinuation 
or tapering if inappropriate prescribing is present

 ► Assess the degree of increased risk for adverse events 
in specific conditions when using psychoactive 
substances, such as chronic obstructive pulmonary 
disease

 ► Assess concomitant alcohol use if psychoactive 
substance use is present

Hospital admissions may serve as opportunities 
to screen for unapparent harmful use or misuse of 
psychoactive substances, but this practice is less likely 
to be performed among elderly patients than among 
younger individuals.32 Health professionals may experi-
ence hesitation in screening for unhealthy psychoactive 
substances use due to the perceived sensitive nature of 
the subject,44 but guidelines for proper communicative 
techniques exist, which may ameliorate any associated 
stigma.45 46 Due to the commonality of substance use 
disorders among acutely admitted patients,47 clinicians 
may benefit from assessing psychoactive medication 
use in addition to alcohol and illicit drugs, particularly 
among the elderly. Similar to screening for alcohol,48 
validated single- question screening tools exist for illicit 
drug use and non- medical use of psychoactive medica-
tion.49 However, these tools were validated in a primary 
care setting. Older adults may also perceive symptoms 
of harmful psychoactive substance use as symptoms of 
ageing, and adverse effects stemming from psychoactive 
drug use may be similar to manifestations of other condi-
tions.32 Single- question screening tools may therefore 
better serve as an adjunct to the general clinical assess-
ment of every admitted patient.

The use of psychoactive medication is usually mediated 
by healthcare professionals, which mandates adherence 
to prescription guidelines. However, based on prescrip-
tion databases, inappropriate use of benzodiazepines and 
z- hypnotics is widespread.2 Hospital clinicians have the 
opportunity to prudently assess medication use among 



13Gamboa D, et al. BMJ Open 2020;10:e032572. doi:10.1136/bmjopen-2019-032572

Open access

admitted patients, and are in a position to inform and 
co- operate with primary care physicians or other health 
professionals. Any identified instances of harmful or inap-
propriate use may then be managed by targeted interven-
tions, or discontinuation or drug- tapering. In the event 
of specific illnesses, it is important to consider whether 
harmful, inappropriate or even therapeutic use may have 
precipitated an adverse event. As several illnesses that are 
more commonly occurring in old age progress, physio-
logical reserves may be depleted. For instance, respira-
tory depression associated with benzodiazepine use50 may 
cause adverse respiratory events in patients with chronic 
pulmonary obstructive disease if pulmonary function 
continues to decrease.

Brief interventions for substance use disorders have 
shown varying degrees of efficacy in the reduction of 
harmful alcohol use51–53 and illicit drug use,54 55 with 
some studies showing a reduction in at- risk drinking, 
while brief interventions have shown no increased effi-
cacy in reducing illicit drug misuse compared with 
control groups. These studies also did not include elderly 
patients (above 64 years of age) or the critically ill. Addi-
tionally, study participation and the screening process 
itself may cause a reduction in harmful substance use in 
both the control group and the groups receiving brief 
interventions.56

While the above recommendations may be valid for 
Norway and other similar countries in the West, the 
number of samples positive for psychoactive substances 
was markedly lower across all age groups in Moscow, at 
12%. Plausible causes may be differences in prescription 
guidelines and legislative practices. Additionally, there 
were significant differences in the cut- off values used 
at both sites—in Moscow, the S/N ratio cut- off was set 
at 1000 versus an S/N ratio set at 10 in Oslo—this may 
have underestimated the number of positive samples. 
However, the usage frequency of psychoactive medi-
cations in a Russian ED population may still warrant 
prudence regarding adherence to prescription guidelines 
and adverse effects. Their use may also reflect a different 
selection of illnesses in that particular population—fur-
ther discussion regarding these elements is beyond the 
scope of this article.

Limitations
Previous studies have used both self- reporting and 
registry- based data to assess substance use among acutely 
hospitalised patients—a major strength in our study is the 
addition of blood sample analysis. The analytical methods 
used have allowed us to identify individual substances, 
thus increasing the descriptive accuracy in our data. Our 
inclusion criteria were broad, increasing the likelihood 
for a representative sample size—this is also strengthened 
by a high participation rate. The use of two to different 
hospital sites in two different nations increased our sample 
size; however, external generalisability to other ED popu-
lations is limited to due to differences in medical practice 
and cultural norms. Differences in analytical cut- off values 

between Oslo and Moscow also limit the comparability 
between the two data sets. In order to satisfy necessary 
ethical considerations, patients unable to give informed 
consent were excluded. Their cognitive limitations may 
have been caused by or exacerbated by psychoactive 
substances or alcohol use—consequently, prevalence 
data for this patient group remains unavailable. The prev-
alence of substance use among patients who declined to 
participate is also a potential bias, as they may have been 
unwilling to participate due to concerns regarding the 
disclosure of substance or alcohol use, or may have been 
incapacitated due to illicit drug use. Finally, substances 
with a long half- life (such as certain benzodiazepines and 
z- hypnotics) may have a detection window longer than 
24 hours—this may result in a substance- positive sample, 
but a negative reply regarding self- reported ingestion the 
past 24 hours.

CONCLUSION
The use of psychoactive substances among patients 
acutely admitted to Departments of Internal Medicine 
is common, and may cause both readily identifiable as 
well as oblique adverse effects. Health professionals 
should be aware that the use of benzodiazepines and 
opiates is highly prevalent, particularly among elderly 
patients, and should exact prudence when prescribing 
these drug classes. Implementing screening prac-
tices may improve the identification of inappropriate 
psychoactive substance use.
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