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Abstract

Background

Few studies have examined the consumption trajectories of inmates after entry to prison.

The aim of this study was to assess the changes in the consumption of psychoactive sub-

stance between the period before detention and during incarceration and to characterize the

profiles of prisoners with similar consumption trajectories during incarceration.

Methods and findings

A multicenter, cross-sectional study was performed in all of the prisons from one region of

France. All prisoners incarcerated during their 3rd months, over 18 years old, and with a suf-

ficient level of French fluency to participate in the study were recruited over a period of 12

months. A total of 800 prisoners were recruited. All prisoners were interviewed face-to-face

by a trained interviewer. A majority of prisoners had used at least one psychoactive sub-

stance in the weeks prior to incarceration. During incarceration, a substantial reduction in

alcohol and illicit drug consumption was observed. The initiation of consumption and an

increase in consumption were primarily related to medications. Five different profiles of con-

sumption before incarceration were identified. These profiles all had a high probability of

migrating to a similar profile during detention, characterized by less severe consumption of

psychoactive substances.

Conclusions

Based on their consumption profile prior to incarceration, most prisoners would benefit from

a specific medical evaluation as soon as possible following entry into detention. Prison
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could be an opportunity for reduced consumption and/or the initiation of treatment for the

majority of prisoners, despite the pejorative development observed for a minority of prison-

ers during incarceration.

Introduction

Despite bans, health professionals are regularly alarmed by the illicit substances or drugs that

are diverted from their intended use in jail. Twenty years ago, an investigative report from the

French Senate highlighted the elevated number of drugs users among incoming prisoners [1].

The same year, the RESSCOM survey described the use of psychoactive substances, illicit sub-

stances and drugs in prisons, including opioid maintenance treatments that were diverted from

their intended use [2]. More recently, French studies reported a consumption prevalence for

prisoners of between 10.8% and 83% of prisoners [3–11], which is similar to the prevalences

reported in other international studies [12]. Others studies have focused on risk practices [2,

13–16] and highlighted injection practices inside prison with shared syringes. These consump-

tion patterns are associated with important judicial and health consequences. Suicide ideation

expressed by inmates upon entering custody appears to be correlated with addictive tendencies

[17]. Moreover, loco-regional infectious complications (e.g., abscesses, wounds, and venous

alterations) and general complications (e.g., lung disorders, HIV, HBV, and HCV), have been

associated with risky consumption patterns [13–15, 18–20], especially for those in custody,

where harm-reduction measures are limited. Finally, psychoactive substance consumption in

custody appears to be linked with an increase in mortality upon release from prison [6, 21]; in

particular, there is a major risk of overdose within two weeks of release from detention [22].

Whether some inmates continue to use or start using psychoactive substances in prison,

entry into detention can be an opportunity for medical care and the cessation of substance use.

Few studies have examined the consumption trajectories of inmates after entry to prison.

However, many French government plans and expert reports have recently stressed the need

for these studies. The knowledge gained from these studies would make it possible to adapt

care policies for implementation in France and, in particular, to improve the identification of

consumption and its management.

In France, the assessment of the abuse and dependence potential of psychoactive substances

is performed by a specific monitoring system, called Addictovigilance [23–25], that is based on

a network of 13 centers (French Addictovigilance Network "FAN") throughout France, located

in university hospitals and associated with the ANSM (French national medicine agency). The

primary missions of these centers are to collect and evaluate cases of abuse and dependence for

psychoactive substances, to inform health professionals and to conduct research. FAN has

already performed studies enabling a transversal approach to the consumption of psychoactive

substances in detention [26], but the evolution of consumption between the beginning of

detention and the months following incarceration has not been explored.

The aim of the consumption of substances and medicine drugs in prisoners (COSMOS)

study was to assess the changes in psychoactive substance consumption patterns between the

period before detention and the period during incarceration.

Methods

Study oversight

This regional prospective observational study was conducted by the Nantes Addictovigilance

Center. The study was funded by a grant from the Health Regional Agency (ARS) and the
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Interministerial Mission for the Fight Against Drugs and Addictive Behaviours (Mission Inter-

ministérielle de la Lutte Contre les Drogues et les Conduites Addictives—MILDECA). It was

monitored by a multidisciplinary steering committee composed of pharmacologists, psychia-

trists who specialize in addiction, biostatisticians, and prison health professionals.

The COSMOS study was approved by the French Directorate of Prison Administration on

September 16, 2013, and by an independent local ethics committee (Groupe Nantais d’Ethique

dans le Domaine de la Santé - GNEDS) on October 21, 2014. The COSMOS study was con-

ducted in accordance with the National Commission of Information Technology and Liberties

(CNIL) rules regarding data management and analysis. The interviewer was in charge of provid-

ing clear information regarding the COSMOS study, and all prisoners provided oral statements

of non-opposition to participation in the study in accordance with the Declaration of Helsinki.

Patients

The study was proposed to every subject. To be eligible, prisoners had to be in one of the six

prisons of the French Pays-de-la-Loire area (representing more than 3.5 million inhabitants),

to be in their 3rd month of incarceration and to give consent.

All participants were prisoners who were over 18 years old (the age of majority in France)

and who had a sufficient level of French fluency to participate in the study. Recruitment in the

six prisons occurred between May 1, 2015, and April 30, 2016.

Study procedures

Each inmate was assessed once completely anonymously via an ad hoc hetero-questionnaire

built and validated by the steering committee.

Inmates were informed during the entry interview that they would be contacted during

their incarceration to answer the questionnaire. During their 3rd month of incarceration, the

prison staff sent a letter to the detainees suggesting a meeting to complete the study question-

naire. The detainees were free to accept or to refuse to go to the appointment. There was no

obligation to attend the interview.

The completion of the questionnaire took place in a secure area of the prison by a person

trained for the study who was completely independent of the prison. This person did not

know the name of the prisoner to guarantee anonymity. There were no signs or annotations to

identify the inmate who completed the questionnaire. The information leaflet was read to the

subject, and the subject’s oral statement of non-objection was collected prior to data collection.

If after reading the information the subject did not wish to participate, he was free to terminate

the interview. Non-participation in the study had no negative consequences for the subject.

This procedure was approved by an independent ethics committee (study oversight section).

Once the questionnaire was completed, the evaluator anonymously and randomly filed it

with the other questionnaires already collected. The stack of questionnaires was then sent to

the Nantes Addictovigilance center for data entry and analysis.

The data included sociodemographic data (age, sex) and were divided into 3 parts:—Infor-

mation regarding the consumption of psychoactive substances in the weeks preceding incar-

ceration was the first set of data obtained from the detainee (alcohol, tobacco, illicit

substances, prescribed drugs and medications consumed outside of a medical context), fol-

lowed by the change in pre-existing consumption patterns during incarceration (cessation,

reduction, increase, or no change).

- The initiation of psychoactive substance use during incarceration was the second question

(alcohol, tobacco, illegal substances, prescribed drugs and drugs consumed outside of a medi-

cal context).

Substance use in prison
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The following information was obtained for all substances and medications: frequency of

consumption, duration of consumption, and route of administration. For medications,

whether they were prescription drugs, whether they were used in accordance with the pre-

scription and whether they were ingested in massive amounts were assessed during detention.

The questionnaire included one open-ended question concerning the reason for drug con-

sumption changes that were categorized before descriptive analysis (see S1 Table).

- Information pertaining to risky practices (nasal and/or injectable drug use) before and

during incarceration was then obtained. When nasal and/or intravenous administration was

used, prisoners were asked to supply information regarding the risky behaviors associated

with the use of the nasal and/or intravenous administration route (e.g., the sterilization, shar-

ing, and cleaning of materials).

Outcomes

The primary objective was to assess the changes in psychoactive substance consumption pat-

terns between the period before detention and the period during incarceration. The primary

outcomes were changes in drug prevalence rates before and during incarceration. The second-

ary objective was to characterize the profiles of prisoners with similar consumption patterns

and pattern changes in the period before incarceration and the period during incarceration.

The secondary outcomes were the number of different profiles and transitions identified using

a latent transition analysis.

Statistical analysis

The characteristics of the population are described by the use of quantitative and qualitative

variables. For normally distributed, quantitative continuous variables, the mean and standard

deviation are used. For non-normally distributed, quantitative variables, the median and inter-

quartile ranges are used. For categorical variables, the frequencies and percentages for each

modality are displayed. The prevalence of consumption before and during incarceration was

computed for each substance, with a 95% confidence interval. Relative differences and absolute

differences were also computed, with 95% confidence intervals.

Latent transition analysis was used to examine changes in consumer profiles before incarcera-

tion and during incarceration. The PROC LTA developed by Collins et al. [27, 28] was used to

build the model. In latent transition analysis, the profile of the inmate at a given time (in this

study, before or during incarceration) constituted a "status". Several models were tested, with a

number of statuses between 2 and 7. The choice of the best number of statuses was achieved by

comparing the averages of the Bayesian Information Criterion (BIC) index values resulting from

the construction of 1000 models. The number of statuses corresponding to the lowest average BIC

was retained. To select the most suitable model for a given class number, the model with both the

lowest BIC and the highest frequency of occurrence among the 1000 iterations was selected. In

the case of similar BICs between two different numbers of statuses (that is, having overlapping

95% confidence intervals), the most appropriate models for each number of statuses were com-

pared in terms of interpretability, and the most interpretable model was retained.

A second step was carried out to better characterize the profiles. Each patient was assigned

the status for which the probability of belonging was highest. The sets of patients (one per

identified status) were then cross-referenced and compared (age, frequency of use of sub-

stances, routes of administration) through ANOVA if the variable was continuous or a Chi2

test if the variable was categorical.

The final model is described by a set of parameters. The first set of parameters is a set of

probabilities of a positive response to the item (here, the consumption of a substance). The

Substance use in prison
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second set of parameters is a set of probabilities of belonging to a given profile at each of the

moments studied, comparable to a prevalence of the profile considered in the population stud-

ied at a given time. Finally, a third set of parameters was constituted, representing the probabil-

ities of transition from a profile at a time t to another profile.

We used SAS 9.4 and proc LTA version 1.2.3.

Results

Study population

A total of 1,547 prisoners met the inclusion criteria. The number of subjects included per facil-

ity was proportional to the size of each facility; the sample is therefore representative of the

population of prisons in our region.

Among them, 517 could not be interviewed because they were not available at the time of

the questionnaire (at work, studying, receiving visitors or ill); thus, 1,030 were asked to partici-

pate in the study. A total of 226 prisoners refused to participate (21.9%) and 804 agreed to par-

ticipate (78.1%). Four prisoners were excluded from the statistical analysis because they did

not meet the inclusion criteria (incarceration for only 2 months). Finally, 800 questionnaires

were retained in the statistical analysis. These subjects were mostly male (97.6%), and the

mean age was 33 years (33.2, Standard Deviation (SD) = 11.3). The mean length of incarcera-

tion was 3.5 months (SD = 0.6).

Changes in the prevalence of consumption

The results are displayed in Table 1 and Fig 1.

Before incarceration, only 56 (7%) had not used any psychoactive substances in the weeks

prior to incarceration. The most consumed substances were alcohol, tobacco and cannabis,

characterized as consumption for years on a daily/weekly basis. The reported medications

were largely prescribed. Prisoners who reported the daily consumption of psychoactive sub-

stances (excluding tobacco, which is available in jail) accounted for 471 (58.9%) of subjects.

Prisoners had used approximately 3 different psychoactive substances in the weeks prior to

incarceration (2.75, SD = 1.9, maximum 17).

During incarceration, 99 prisoners (12.4%) had not used any psychoactive substances (due to

the cessation of psychoactive substance consumption in the weeks prior to incarceration and/or

the lack of initiation of any psychoactive substance consumption during incarceration). A total of

249 prisoners (31.1%) reported the daily use of psychoactive substances. Prisoners used one to

two psychoactive substances during their incarceration (2.0, SD = 1.5, maximum 9). As shown in

Table 1, the highest reduction in prevalence was observed for alcohol use followed by illicit drugs.

The highest increase in prevalence was observed for prescribed medications, and the massive

intake of medications in prison was reported by approximately 15% of prisoners. The major trend

was a global increase in the consumption of prescribed medications and a decrease in the con-

sumption of other substances with the exception of tobacco and opiate maintenance treatments;

nevertheless, within these important trends, for some subjects, psychoactive substance consump-

tion remained unchanged during incarceration. This was the case for (i) some medications when

consumption was reported as day-to-day before incarceration and (ii) for other illicit substances

and alcohol when consumption was reported as occasional before incarceration.

Globally, the reasons for change varied according to the frequency of use before incarcera-

tion for each substance (S1 Table). As a rule, for consumers who stopped or decreased their

consumption, the reasons associated with personal decisions or medical care were more often

reported in daily users (p<0.05 for alcohol, tobacco, cannabis, cocaine, and heroin), and

changes in the habitual context of consumption were more often reported by occasional users

Substance use in prison
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(p<0.05 for alcohol, cannabis, cocaine, and heroin). The difficulty in obtaining supplies (either

the substance or the equipment required for administration) was often reported by occasional

and daily users. For consumers who increased or initiated consumption, seeking positive sen-

sations, avoiding withdrawal or coping with boredom were the most commonly reported rea-

sons (see details S1 Table).

The following psychoactive substance initiation was reported by 311 prisoners: 83% pre-

scribed medications, 6% tobacco, 6% cannabis, 4% medications obtained without prescription

and 1% cocaine and heroin.

A total of 149 prisoners used nasal or intravenous administration before incarceration.

Regarding risky behaviours in prison, 29 prisoners used nasal administration and 1 prisoner

used intravenous administration during incarceration. For nasal administration in prison,

sterile equipment was used for approximately half of the prisoners, and when equipment was

not sterile, it was rarely disinfected before consumption. Most of the nasal users did not share

equipment.

Number of different profiles and transitions identified using a latent

transition analysis

The latent transition model that best fitted our data depicted five different profiles before and

during incarceration.

Table 1. Changes in the prevalence rates of substance and medicine consumption before and during incarceration.

Substance Use before incarceration

(N, %)

Consumptions characteristics before

incarceration (%)

Use during

incarceration

(N, %)

Absolute variation

(%,95% CI)

Relative variation

(%)

Alcohol 582 (72.8%) For several years (90.7%)

Daily (36.6%)

Weekly (27.5%)

Casual (35.9%)

17 (2.1%) -70.7 [-73.8 ; -67.5] -97.1

Tobacco 624 (78.0%) For several years (97.6%)

Daily (99.2%)

Casual (0.8%)

634 (79.3%) 1.3 [-0.05 ; 0.3] +1.7

Cannabis 392 (49.0%) For several years (95.7%)

Daily (65.0%)

Weekly (12.5%)

Casual (22.2%)

296 (37.0%) -12.0 [-14.0 ; -9.0] -24.5

Cocaine 132 (16.5%) For several years (75.0%)

Daily (19.7%)

Weekly (30.3%)

Casual (50.0%)

15 (1.9%) -14.5 [-17.1 ; -12.1] -88.5

Heroin 71 (8.9%) For several years (80.3%)

Daily (49.3%)

Weekly (15.5%)

Casual (35.2%)

9 (1.1%) -7.8 [-9.6 ; -5.8] -87.6

Opiate Maintenance

treatments

71 (8.9%)

Prescribed (84.9%)

Misused (24.6%)

For several years (71.2%)

Daily (74.0%)

Per-os (89.0%)

70 (8.8%)

Prescribed (89.4%)

Misused (12.3%)

-0.1 [-0.7 ; 1.3] -1.1

Anxiolytics 102 (12.4%)

Prescribed (90.2%)

Misused (4.5%)

For several years (66.4%)

Per-os (98.2%)

(28.0%)

Prescribed (95.2%)

Misused (19.7%)

15.6 [12.8 ; 18.5] +125.8

Hypnotics 29 (3.5%)

Prescribed (86.7%)

Misused (16.7%)

For several years (76.7%)

Per-os (86.7%)

145 (18.1%)

Prescribed (97.4%)

Misused (20.8%)

14.6 [11.9 ; 17.0] +417.1

Regular consumption corresponds to at least once per week, casual corresponds to less than weekly. %, percentage; CI, Confidence Interval

https://doi.org/10.1371/journal.pone.0225189.t001
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Profiles of consumers in the weeks prior to incarceration (Table 2). Profile 1 corre-

sponds to a profile of prisoners who are older than those in the other profiles and who most

often present only a high probability of alcohol consumption. The frequency of alcohol con-

sumption varied from occasional (39.7%) to daily (35.6%).

Profile 2 was the most prevalent and corresponded with middle-aged prisoners who had a

high probability of alcohol and tobacco used and were associated with moderate cannabis use.

However, fairly frequent daily cannabis use (43.0%) was found, while alcohol consumption

was occasional in 46.2% of cases.

Profile 3 differed from all of the other profiles because of its higher psychotropic drug con-

sumption probability (excluding OMT). For this profile, daily alcohol consumption was higher

(64.1%) than for all of the other profiles, and cannabis use was occasional (52.0%). Cocaine use

was more frequently occasional (66.7%).

Profile 4 included a large proportion of prisoners who were significantly younger than

those in the other profiles (28.2 years, SD = 7.4 years). This profile was characterized by a very

high probability of alcohol, tobacco and cannabis consumption. For this profile, daily cannabis

users were more common (75.1%) than for all of the other profiles. Alcohol consumption was

more often occasional or regular (68.0%), and cocaine use was occasional (68.3%).

Fig 1. Changes in prevalence according to the study period. OMT, opiate maintenance treatment.

https://doi.org/10.1371/journal.pone.0225189.g001
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Profile 5 was distinguished from the other profiles because of its much higher probability of

consumption for illicit substances and because of the consumption of OMT. This profile

appears to be more severe than the other profiles for all consumption, with daily consumption

of alcohol and cannabis reported by 57.3% and 65.4% of prisoners, respectively. Moreover, this

profile is the only profile that contains prisoners using intravenous administration. Cocaine

use was more often regular (38.3%), and heroin use was often daily (49.2%).

Profiles of consumers during the first months of incarceration (Table 3). Profile 1

described prisoners who used virtually no substances.

Profile 2 was the most prevalent and, described prisoners who presented a high probability

of heavy tobacco use only.

Profile 3 was primarily characterized by the high probability of anxiolytic, hypnotic, anti-

psychotic and antidepressant use.

Table 2. Probabilities of positive items (consumptions) and probabilities of belonging to a given status for each status (profile of consumers) before incarceration.

Profile 1

17,2%

Profile 2

33,4%

Profile 3

8,9%

Profile 4

27,2%

Profile 5 13,3%

Mean Age (SD) 40.0 (15.0) 32.7 (11.1) 38.1 (9.7) 28.2 (7.4) 32.3 (7.9)

Alcohol 0.53 0.71 0.80 0.82 0.78

Tobacco 0.00 0.96 0.96 0.91 0.96

Cannabis 0.02 0.27 0.38 0.98 0.72

Cocaine 0.01 0.00 0.12 0.19 0.75

Heroin 0.00 0.00 0.00 0.03 0.61

Amphetamines 0.00 0.00 0.03 0.05 0.34

Hallucinogens 0.00 0.00 0.00 0.00 0.18

Opiate

Maintenance Treatment

0.00 0.00 0.06 0.03 0.62

Antipsychotics 0.00 0.01 0.21 0.00 0.04

Antidepressants 0.02 0.00 0.11 0.00 0.00

Hypnotics 0.02 0.00 0.22 0.00 0.09

Anxiolytics 0.11 0.00 0.78 0.03 0.22

https://doi.org/10.1371/journal.pone.0225189.t002

Table 3. Probabilities of positive items (consumptions) and probabilities of belonging to a given status for each status (profile of consumers) during incarceration.

Profile 1

17,5%

Profile 2

31,8%

Profile 3

14,6%

Profile 4

23,2%

Profile 5

12,9%

Alcohol 0.00 0.02 0.01 0.03 0.04

Tobacco 0.00 0.97 0.97 0.96 0.94

Cannabis 0.02 0.05 0.29 1.00 0.60

Cocaine 0.00 0.00 0.00 0.02 0.12

Heroin 0.00 0.00 0.00 0.00 0.09

Amphetamines 0.00 0.00 0.00 0.00 0.01

Hallucinogens 0.00 0.00 0.00 0.00 0.00

Opiate

Maintenance Treatment

0.00 0.00 0.00 0.00 0.68

Antipsychotics 0.01 0.00 0.27 0.04 0.13

Antidepressants 0.04 0.00 0.13 0.00 0.04

Hypnotics 0.11 0.07 0.43 0.12 0.38

Anxiolytics 0.18 0.09 0.78 0.12 0.61

%, percentage

https://doi.org/10.1371/journal.pone.0225189.t003
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Profile 4 was similar to profile 2, except for the very high probability of cannabis

consumption.

Profile 5 differed primarily from the other profiles by the high probability of OMT use,

which was almost null in the other profiles. This was the only profile for which current illicit

substance use (excluding cannabis) was still associated with a non-negligible probability.

Transition between profiles before and during incarceration (Fig 2). Overall, all of the

prisoners from a single profile before incarceration have high probabilities of migrating to a

similar profile during detention.

Prisoners from profile 1 had a high probability of stopping alcohol consumption, without

initiating other psychoactive substance consumption (except anxiolytics).

Prisoners from profile 2 had a high probability of stopping alcohol and cannabis consump-

tion. A small proportion of these prisoners had a probability of continuing cannabis consump-

tion and/or initiating psychotropic medicine consumption.

Prisoners from profile 3 had a high probability of continuing their consumption (except for

alcohol). A small proportion of these prisoners migrated to final profile 5, these prisoners had

a probability of initiating an OMT. Prisoners from profile 4 had a high probability of stopping

alcohol and cocaine and of continuing and perhaps initiating cannabis consumption. A small

proportion had a probability of also stopping cannabis and tobacco consumption (profile 1),

Fig 2. Transition between profiles before and during incarceration. %, percentage.

https://doi.org/10.1371/journal.pone.0225189.g002
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of stopping only cannabis consumption (profile 2) or of initiating medicine consumption

(profile 3).

Prisoners from profile 5 had a high probability of stopping illicit consumption (except can-

nabis). OMT had a high probability of being retained and even initiated, and psychotropic

medications had a high probability of being initiated. A small proportion had a probability of

stopping all consumption (except tobacco), without the initiation of new psychotropic medica-

tions (profile 2).

Discussion

Comparison with other studies–before incarceration

It was first established that there is a significant prevalence of daily psychoactive substance

consumption (excluding tobacco) among prisoners before incarceration (58.9%), primarily

alcohol and cannabis. Cannabis is the most common illicit substance consumed (49%), far

more prevalent than cocaine (16%) and heroin (8.8%). These prevalence rates are much higher

than those observed for the French general population (cannabis 11%, cocaine 1.1% and her-

oin 0.2%) [29]. This illustrates the phenomenon of the concentration of illicit substance users

in prison, which could be related in particular to the high frequency of incarcerations for drug

legislation infractions (15% of incarcerations in 2012) [30, 31]. Other factors may also be

involved, such as a lower socio-economic status or more frequent psychiatric disorders in the

population of people that are likely to be incarcerated [4, 32]. We can assume that our prisoner

population was representative of all prisoners, as previous studies in France with more prison-

ers showed similar prevalence rates for psychoactive substance consumption before incarcera-

tion [3, 5, 9]. Other countries also reported high prevalence rates for substance consumption

before incarceration [33–35]. A recent systematic review of studies with ICD or DSM diagno-

ses found a prevalence of 24% for alcohol use disorders and a prevalence of 30% for drug use

disorders before incarceration [36]. Our prevalence are more than twice as high as what this

review report, but we determine consumption prevalence but no substance use disorder. The

authors found evidence of increasing drug use disorders for prisoners entering prison over the

past 3 decades. The authors recommended the identification of individuals with high treat-

ment needs and the increased availability of detoxification management at entry (in particular

for alcohol and opioids).

Comparison with other studies–during incarceration

Regarding consumption during incarceration, we found 31.1% of prisoners reported daily

consumption of psychoactive substances. Studies assessing consumption in French prisons

using self-assessments found higher prevalence rates (cannabis 49% [10]; tobacco 75% and

cannabis 37% [11]). When assessing consumption with interviews, prevalence rates are lower

(15% dependence (except alcohol) [4]; 27.9% abuse and dependence for illicit drugs and mis-

used medication [6]). International literature regarding consumption during detention is

scarce, perhaps due to the difficulty of asking prisoners to report their actual consumption in a

context where consumption is prohibited. We found a prevalence of 53.8% for any substance

use in Mexico City [37] and 59.9% in Spain [38].

Risks identified

Before incarceration, 471 prisoners (58.9%) reporting the daily consumption of psychoactive

substances or prescription drugs, either with or without prescriptions. All of these prisoners,

because of their consumption habits, would benefit from a minimal medical evaluation as
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soon as possible and follow-up upon entry into detention, considering the risk of withdrawal

syndrome and to ensure the continuity of care for prisoners receiving medical treatment.

These results are in accordance with those reported by Fazel et al. [36].

Another worrying result is the high prevalence of the massive ingestion of medications

(15%) during detention. The reasons most often used to justify these incidents are "forgetting",

"hovering", "no longer thinking about everyday life", and "escaping". Lethality has never been

mentioned in our interviews, but the line between the desire to forget and escape and the

desire to commit a life-threatening act is tenuous. This is a very important consequence, espe-

cially because France has one of the highest suicide rates for incarcerated individuals in the

world [36].

The use of the nasal route was largely more often reported than the use of the intravenous

route, both before and during incarceration. The majority use of the nasal route during incar-

ceration has already been documented and is partly explained by the scarcity of syringes in pri-

sons [2]. However, it should be noted that our study focuses on a limited period after

incarceration, and the use of the intravenous route may occur with longer detention. Two

studies in France showed the prevalence of injection experiences in prison to be approximately

15% when drug users with previous incarcerations were interviewed [20, 32]. More worrying,

30% of these prisoners reported having shared equipment for intravenous administration in

prison [20]. In our study, it appears that, during incarceration, nasal-associated practices

involved less use of sterile equipment and less disinfection prior to use, which increases the

risk of contamination. Previous studies also highlighted the need for the development of risk

reduction programs in prisons, but most of them focused on the risks associated with intrave-

nous administration [39–42]. Studies regarding nasal administration risks in prison are lack-

ing, and we must encourage the development of such studies.

Prison: A chance?

Even if the poor evolution of psychoactive substance consumptions habits is observed for

some prisoners, our results show a quantitative decrease in consumption and a qualitative

change in consumption, with some of the prisoners scheduling a medical follow-up. Thus, in

our study, there was a significant decrease in the prevalence of alcohol and all illicit substance

consumption during incarceration, with all consumption (except cannabis) decreasing by

more than 85%. The prevalence of cannabis consumption decreased to a lesser extent. The rea-

sons given for stopping substance use were primarily personal decisions, the difficulty of

obtaining substances and changes in the context of consumption (e.g., the disappearance of

the festive context). The decrease in alcohol and illicit substance consumption was accompa-

nied by an increase in prescriptions for anxiolytics, hypnotics and neuroleptics (primarily cya-

memazine), which were initiated during incarceration. It is important to highlight that the

latent transition model reinforces these results. Very few prisoners from profiles without mul-

tidrug use before detention evolved towards a multidrug use profile in the first three months

of detention. During incarceration, most of the prisoners evolved to a profile with less severe

consumption characteristics, with significant decreases in alcohol and illicit substance con-

sumption (except cannabis) and increases in psychotropic medicine use probabilities. The

increase in medicine use could be due to medical management of the acclimatization to the

prison environment and/or the management of withdrawal symptoms related to the cessation

of alcohol and illicit drug consumption. Sleep disorders are common in prison and can be

explained by the conditions of imprisonment and the over-occupation of prisons [43]. Regard-

ing OMT, no significant change in prevalence rates during incarceration was observed. Most

consumption rates were retained or increased when prisoners reported daily use before
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incarceration. This result appears to be compatible with the rational use of these medications

in the context of opioid withdrawal that began before entering prison. Regarding other psy-

chotropic medications, we found little reported use of antidepressants and antipsychotics dur-

ing incarceration. Falissard et al. [4] showed higher prevalence rates of schizophrenia and

mood disorders in French prisoners. The prisoners we interviewed were at the beginning of

their incarceration and may not yet have been seen by a doctor for their disorders or the treat-

ment may not yet have been initiated. We can assume that, at the beginning of incarceration,

the detention environment can have repercussions on mood, and, as a consequence, make the

diagnosis of mood disorders more challenging. If diagnoses of mood disorders are delayed, so

are the antidepressant prescriptions. The increase in anxiolytic and hypnotic prescriptions in

the early detention period confirmed this hypothesis; medicine prescriptions are symptomatic

of the experiencing detention for the first time.

Strengths and limits of the study

This work is characterized by several remarkable elements. First, the number of prisoners

recruited, which surpassed the number of prisoners originally planned, allowed us to update

completely and from various angles the current knowledge regarding psychoactive substance

consumption in prison. Previous studies showed differences in prevalence rate, which may be

related to the use of different methodologies and, in particular, the length of detention can

lead to a memory bias regarding the assessment of consumption before incarceration; the use

of a self-questionnaire versus an interview can also lead to differences, as we know the rate of

illiteracy in prison. From this point of view, our study has the following strengths: question-

naires were administered face-to-face after a relatively short time of incarceration (during the

third month); the questionnaire evaluated consumption before incarceration; and the ques-

tionnaire simultaneously evaluated changes in consumption during the first three months,

when the subject is adapting to his new environment. In addition, strict anonymity was

respected; therefore, we can assume a certain reliability of the answers. However, if a bias

exists, it may be an underestimate of consumption and the consumption practices within each

prison. Finally, this is the first study that implements a latent transition approach to identify

patterns of substance use in prison and their evolutions during the first months of incarcera-

tion. This approach has allowed us to illustrate the phenomenon of substance use in a global

way and to highlight certain otherwise invisible mechanisms. To our knowledge, this is the

first time that the consumption trajectories of prisoners have been assessed.

It should be noted, however, that latent transition analysis is essentially descriptive, and

these results must be considered to be hypotheses tested in other subsequent works. These

results relate to the first three months of incarceration, and other phenomena may occur later

in the life of the prisoner. In addition, it should be considered that it is possible that a phenom-

enon of underreporting of consumption exists. Indeed, the consumption of substances in

prison remains challenging for the prisoners, as it could constitute a weakness for prisoners

and could potentially reinforce the difficulties encountered daily [2]. The prisoners in our

study were mostly male, therefore, even if similar results were observed in a female prison pop-

ulation [44], the results cannot be generalized to all prisoners. Finally, this study was con-

ducted in Pays-de-la-Loire and the generalization of these results to other regions is subject to

caution.

Conclusion

In conclusion, our study highlighted a clear decrease in psychoactive substance consumption

(excluding tobacco) for a large majority of prisoners. There was also an improvement in the
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good use of medicine consumption. Thus, there is a feeling that prison could constitute an

opportunity for reduced consumption and/or the initiation of treatment for the majority of

prisoners, despite the increase in harmful consumption patterns observed for a minority of

prisoners during incarceration.
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10. Rossard P, Riuné-Lacabe S, Cousin P, Denis C, Auriacombe M. Substance use and risk behavior dur-

ing incarceration, survey in a french jail. Le courrier des addictions: http://wwwedimarkfr/Front/

frontpost/getfiles/18631pdf. 2012; 14(2):28–30.

11. Sahajian F, Berger-Vergiat A, Pot E. Use of psychoactive substances in prison: Results of a study in the

Lyon-Corbas prison, France. Rev Epidemiol Sante Publique. 2017; 65(5):361–7. https://doi.org/10.

1016/j.respe.2017.05.007 PMID: 28886958.

12. Fazel S, Bains P, Doll H. Substance abuse and dependence in prisoners: a systematic review. Addic-

tion. 2006; 101(2):181–91. https://doi.org/10.1111/j.1360-0443.2006.01316.x PMID: 16445547.

13. Michel L. Drug use in prisons: strategies for harm reduction (ANRS-PRIDE Program). Cien Saude

Colet. 2016; 21(7):2081–8. https://doi.org/10.1590/1413-81232015217.28442015 PMID: 27383342.

14. Michel L, Trouiller P, Chollet A, Molinier M, Duchesne L, Jauffret-Roustide M. Self-reported injection

practices among people who use drugs in French prisons: Public health implications (ANRS-Coquelicot

survey 2011–2013). Drug Alcohol Rev. 2018; 37 Suppl 1:S268–S76. https://doi.org/10.1111/dar.12620

PMID: 29105203.

15. Semaille C, Le Strat Y, Chiron E, Chemlal K, Valantin MA, Serre P, et al. Prevalence of human immuno-

deficiency virus and hepatitis C virus among French prison inmates in 2010: a challenge for public

health policy. Euro Surveill. 2013; 18(28). https://doi.org/10.2807/1560-7917.es2013.18.28.20524

PMID: 23870097.

16. INSERM. [Psychotropic drugs: consumptions and pharmacodependences.]. Paris: 2012.

17. French Ministry of Health and Social Protection FMoJ. Methodological Guide of Health Care on

inmates. http://solidarites-santegouvfr/IMG/pdf/Guide_methodologique_relatif_a_la_prise_en_charge_

sanitaire_des_personnes_detenuespdf. 2004.

18. Michel L, Jauffret-Roustide M, Blanche J, Maguet O, Calderon C, Cohen J, et al. Limited access to HIV

prevention in French prisons (ANRS PRI2DE): implications for public health and drug policy. BMC Pub-

lic Health. 2011; 11:400. https://doi.org/10.1186/1471-2458-11-400 PMID: 21619573.

19. Jauffret-Roustide M, Emmanuelli J, Quaglia M, Barin F, Arduin P, Laporte A, et al. Impact of a harm-

reduction policy on HIV and hepatitis C virus transmission among drug users: recent French data—the

ANRS-Coquelicot Study. Subst Use Misuse. 2006; 41(10–12):1603–21. https://doi.org/10.1080/

10826080600847951 PMID: 17002994.

20. Jauffret-Roustide M, Emmanuelli J, Desenclos JC. [Limited impact of the harm-reduction policy on HCV

among drug-users. The ANRS-Coquelicot survey example]. Rev Epidemiol Sante Publique. 2006; 54

Spec No 1:1S53–1S9. PMID: 17073130.

21. Inserm. French. Expertise Inserm. Reduction of infectious risks among drugs users. http://

wwwipubliinsermfr/handle/10608/86. 2010;(ch.18):309–40.

22. French Ministry of Health and Social Protection FMoJ. Guide of opioid maintenance treatment in prison.

http://solidarites-santegouvfr/IMG/pdf/Guide_des_TSO_en_milieu_carceralpdf. 2013.

23. Jouanjus E, Gibaja V, Kahn JP, Haramburu F, Daveluy A. Signal identification in addictovigilance: the

functioning of the French system. Therapie. 2015; 70(2):113–31. https://doi.org/10.2515/therapie/

2015011 PMID: 25858567.

24. Micallef J, Mallaret M. Twenty-five years of the French Addictovigilance Network (FAN). Therapie.

2016; 71(4):375–8. https://doi.org/10.1016/j.therap.2016.05.001 PMID: 27296806.

Substance use in prison

PLOS ONE | https://doi.org/10.1371/journal.pone.0225189 December 4, 2019 14 / 15

https://doi.org/10.1186/1471-244X-6-33
https://doi.org/10.1186/1471-244X-6-33
http://www.ncbi.nlm.nih.gov/pubmed/16923177
https://doi.org/10.3917/spub.062.0223
http://www.ncbi.nlm.nih.gov/pubmed/16886546
https://doi.org/10.1186/1747-597X-2-1
http://www.ncbi.nlm.nih.gov/pubmed/17204156
https://doi.org/10.1111/j.1360-0443.2009.02558.x
http://www.ncbi.nlm.nih.gov/pubmed/19426291
https://doi.org/10.1016/j.respe.2012.02.010
http://www.ncbi.nlm.nih.gov/pubmed/22981309
https://doi.org/10.1016/j.lpm.2011.12.015
https://doi.org/10.1016/j.lpm.2011.12.015
http://www.ncbi.nlm.nih.gov/pubmed/22386285
http://wwwedimarkfr/Front/frontpost/getfiles/18631pdf
http://wwwedimarkfr/Front/frontpost/getfiles/18631pdf
https://doi.org/10.1016/j.respe.2017.05.007
https://doi.org/10.1016/j.respe.2017.05.007
http://www.ncbi.nlm.nih.gov/pubmed/28886958
https://doi.org/10.1111/j.1360-0443.2006.01316.x
http://www.ncbi.nlm.nih.gov/pubmed/16445547
https://doi.org/10.1590/1413-81232015217.28442015
http://www.ncbi.nlm.nih.gov/pubmed/27383342
https://doi.org/10.1111/dar.12620
http://www.ncbi.nlm.nih.gov/pubmed/29105203
https://doi.org/10.2807/1560-7917.es2013.18.28.20524
http://www.ncbi.nlm.nih.gov/pubmed/23870097
http://solidarites-santegouvfr/IMG/pdf/Guide_methodologique_relatif_a_la_prise_en_charge_sanitaire_des_personnes_detenuespdf
http://solidarites-santegouvfr/IMG/pdf/Guide_methodologique_relatif_a_la_prise_en_charge_sanitaire_des_personnes_detenuespdf
https://doi.org/10.1186/1471-2458-11-400
http://www.ncbi.nlm.nih.gov/pubmed/21619573
https://doi.org/10.1080/10826080600847951
https://doi.org/10.1080/10826080600847951
http://www.ncbi.nlm.nih.gov/pubmed/17002994
http://www.ncbi.nlm.nih.gov/pubmed/17073130
http://wwwipubliinsermfr/handle/10608/86
http://wwwipubliinsermfr/handle/10608/86
http://solidarites-santegouvfr/IMG/pdf/Guide_des_TSO_en_milieu_carceralpdf
https://doi.org/10.2515/therapie/2015011
https://doi.org/10.2515/therapie/2015011
http://www.ncbi.nlm.nih.gov/pubmed/25858567
https://doi.org/10.1016/j.therap.2016.05.001
http://www.ncbi.nlm.nih.gov/pubmed/27296806
https://doi.org/10.1371/journal.pone.0225189


25. Nordmann S, Frauger E, Pauly V, Rouby F, Mallaret M, Micallef J, et al. Post-marketing surveillance

systems for psychoactive prescription drug abuse. Therapie. 2011; 66(3):263–72. https://doi.org/10.

2515/therapie/2011045 PMID: 21819810.

26. Pauly V, Frauger E, Rouby F, Sirere S, Monier S, Paulet C, et al. Analysis of addictive behaviours

among new prisoners in France using the OPPIDUM program. Encephale. 2010; 36(2):122–31. https://

doi.org/10.1016/j.encep.2009.03.011 PMID: 20434629.

27. Lanza ST, Rhoades BL. Latent class analysis: an alternative perspective on subgroup analysis in pre-

vention and treatment. Prev Sci. 2013; 14(2):157–68. https://doi.org/10.1007/s11121-011-0201-1

PMID: 21318625.

28. Collins LM, Lanza ST. Latent class and latent transition analysis: with applications in the social, behav-

ioral, and health sciences. Wiley, editor. New-York2010.
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