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Introduction: This prospective, repeated-measures observational study tested biopsychosocial variables as risk factors for dropping 
out of inpatient substance addiction treatment. Substance use disorder (SUD) is viewed as a chronic relapsing disease caused by an 
interaction between biological, psychological, and social factors. However, there is a lack of prospective studies that combine 
biopsychosocial variables when assessing dropout. The aims of this study were to investigate whether there was 1) An association 
between biopsychosocial factors and dropping out of inpatient substance addiction treatment, 2) An interaction with SUD diagnosis 
and cortisol, and 3) Different dropout rates between short-term and long-term institutions.
Materials and Methods: Patients (n = 173) were recruited from two inpatient treatment centers in Norway between 2018 and 2021. 
The following biopsychosocial variables were measured at four timepoints: ward atmosphere (Ward Atmosphere Scale, WAS), 
psychological distress (Hopkins Symptom Checklist 10, HSCL-10), motivation (M-scale of the Circumstances, Motivation, 
Readiness, and Suitability questionnaire), and concentration of salivary cortisol (CORT- nmol/L). Cortisol levels were measured for 
two consecutive days at each timepoint and calculated by two cortisol indices, daytime cortisol slope (DCS) and area under the curve 
with respect to the ground (AUCG). A multivariate logistic regression analysis was performed to find an association between dropout 
rates and the biopsychosocial variables.
Results: The results suggest a lower dropout odds for patients with high motivation (OR = 0.76, p = 0.022) and patients admitted to 
short-term treatment (OR = 0.06, p = 0.005). An interaction with stimulant SUD and DCS (OR = 13.74, p = 0.024) also 
revealed higher dropout odds. No statistical significance was found for psychological distress, WAS, and cortisol AUCG.
Conclusion: The results support monitoring motivation during treatment and further investigating biopsychosocial variables when 
assessing dropout risk together with SUD diagnosis.
Keywords: cortisol, psychological distress, ward atmosphere, retention, drug abstinence

Introduction
Retention and completion of SUD -programs are associated with positive treatment outcomes.1,2 A Norwegian study of 
treatment effect in five residential treatment facilities found that relapse occurred among 37% of the sample three-month 
after submission.2 Studies of patients receiving treatment in therapeutic community-based programs have shown 
significant improvements, including 50% reduction in prevalence of weekly or daily cocaine use at 5 years follow up 
compared to the year before entering treatment.3 Even though systematic reviews show reduction in substance abuse 
during treatment, the effect on a longer time perspective is unclear.1,4 Meta-analyses of Cognitive Behavioral Therapy 
(CBT) based treatment of SUD have also revealed significant effects in terms of quantity and frequency of alcohol and 
drug use.5 Compared to untreated or minimally treated control groups, CBT had up to 26% better outcomes.5,6 Research 
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on the important association between successful prison addiction programs and desistance from crime has also been 
found.7,8

Dropping out of substance addiction treatment is considered a major challenge in the field of substance addiction 
research.2,9 Studies have tried to identify the risk factors of dropout, but the only consistent risk factor that they have 
identified is being a younger age.10–18 Research on dropout has primarily focused on pre-treatment factors, such as 
demographic and patient-related factors.17,19 Instruments for monitoring individual treatment processes have been 
developed over the past several decades, and one of the reported benefits of using these tools for monitoring is reduced 
dropout.20–22 However, we lack empirical evidence that proves these systems can predict dropout.19 Dropout rates are 
still relatively high, and studies that focus on factors that can be assessed during treatment while investigating risk factors 
for dropout are necessary.10,11,13,17,19

Although several studies have investigated individual factors connected to dropout from substance addiction treat-
ment, the literature is dispersed across various disciplines and foci. This study seeks to bridge the gap in research by 
examining how multiple factors affect the odds of dropping out of treatment. Specifically, we draw upon the biopsycho-
social model of addiction, which views substance addiction as a chronic relapsing disease caused by an interaction 
between biological, social, and psychological factors.23–26 Developments that have been made in the SUD research field 
over the past few decades have provided a growing body of evidence that shows biological factors, such as cortisol, 
predict dropout from substance addiction treatment.9,27,28 Psychosocial variables, such as psychological distress and 
perceptions of the therapeutic milieu, have also been linked to dropout.29 However, few studies use the biopsychosocial 
model when assessing dropout risk.

Abnormal cortisol levels have been found to be associated with mental disorders, and normalization of secretion 
patterns are important for recovery.30 Salivary cortisol is released in response to stress and is viewed as a possible marker 
that an individual is vulnerable to substance addiction and relapse.31–35 There is also assumed to be a reciprocal 
relationship between cortisol, emotions and behavior that influences vulnerability to addiction and relapse in individuals 
with SUD.36,37 However, the results from research on cortisol have provided conflicting results.9,27,37,38 There is thus 
a need for prospective studies that take psychosocial variables into account when assessing dropout risk.37–39

Studies assessing salivary cortisol in the SUD population have shown disparate results in predicting dropout. 
Research has shown both higher and lower cortisol levels and HPA-activation in the SUD population.9,27,40–44 These 
findings are comparable with studies on HPA-axis functioning in individuals with psychiatric disorders, where both hypo- 
and hypercortisolism have been associated with aggression, depression, and behavioral issues.45,46 Findings point to both 
differences in cortisol response depending on the substance being used and variety in the same SUD group, which could 
be explained by different study designs, phases of withdrawal, or interacting psychosocial variables.42,44,47–49 

Normalization of cortisol levels during recovery has been reported in both individuals with alcohol dependency50 and 
opioid dependency.51 A limitation of previous research is the lack of repeated measures and a standardized protocol for 
sampling and calculation of salivary cortisol measures. Of the few prospective studies,27,38,42,52 a study conducted by 
Jaremko et al38 is of special interest due to the fact that it combined biological and psychosocial variables when assessing 
dropout risk. This study found that abnormal cortisol measures increased dropout risk and elevated psychological distress 
and poor treatment engagement in those who dropped out.38

The relationship between psychological factors and substance addiction is well documented. More than 50% of 
individuals with a SUD will experience mental health illness during their lifetime.53,54 The co-occurrence between 
psychiatric disorders and SUD might be rooted in a shared genetic vulnerability, or it could be that mental illness might 
be the reason for substance use or vice versa.55,56 A higher substance use relapse rate has been found in individuals with 
SUD who also have a co-occurring psychiatric disorder.57

Recent research points to psychological factors and psychological distress as important factors in predicting 
dropout.16,58–61 Research has found associations between psychological stress and retention through the use of ques-
tionnaires that capture stress levels, such as the Symptom of Stress58 inventory and Hopkins Symptom Checklist.54,58,59 

In a study from 2021,60 Ormbostad et al investigated whether dropout was a deliberate or impulsive act. They found that 
patients who dropped out of treatment had high levels of emotional distress and reported difficulty with program-related 
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factors, such as rules and limit-setting. The treatment-related factors that patients reported as being difficult included 
group therapy, the work structure, sharing accommodations with other patients, and not having access to clinical staff.60

In residential treatment of SUD, the social environment with the other patients and the staff is an important part of the 
treatment process. Studies point to both the therapeutic alliance57 and the therapeutic environment62–64 as important 
factors for treatment retention. Positive identification and affiliation with the social environment during the first weeks in 
treatment also seem to be central for retention.65 The Ward Atmosphere Scale (WAS65) is a questionnaire developed to 
capture perceptions of the therapeutic environment at inpatient clinics. The WAS has been useful in predicting retention 
in mental health settings,62 and it has been found that patients who report less favorable perceptions of the ward 
atmosphere have a higher dropout risk.66,67 Lower levels of perceived support from staff predicted dropout from 
substance addiction treatment in a study from 2006,68 and Carr et al62 found that heightened perceptions of orderliness 
(one of the domains in WAS) predicted retention in a therapeutic community residential clinic for substance addiction. 
Another study found that patients who were considered to be at high risk of dropping out seemed to profit in a therapeutic 
environment characterized by a high degree of support but low control.68 Satisfaction with treatment has also been shown 
to be positively associated with treatment completion.68,69 Patients who report lower levels of satisfaction have been 
found to be 2.5 times more likely to drop out.69 This is in line with the Risk-Need-Responsivity model, and especially the 
matching concept where the patient’s social and psychological needs are determinants of which program the patient 
should attend.70 Furthermore, matching seems important for treatment outcome. For instance, Stallvik et al71 found that 
matching patients with SUD to optimal care level by using the American Society of Addiction Medicine (ASAM) - 
criteria significantly reduced alcohol and cannabis use after 3 months in treatment. ASAM is based on measure of 
addiction severity, as well as psychosocial factors. The literature regarding dropout rates and treatment dose seems to be 
somewhat mixed. Even though it is well established that treatment retention and engagement is associated with positive 
treatment outcomes,10,38 studies have found that programs characterized by more and longer treatment sessions have 
a higher dropout rate.72

A lack of proper motivation has often been used to explain why individuals fail to attend or complete treatment for 
substance addiction,73 and higher motivation has been found to be significant in predicting treatment retention.16,40,74,75 

In a four-scale instrument called Circumstances, Readiness for Treatment, and Suitability for the Treatment Program 
(CMRS), motivation is treated as multidimensional and operationalized. In a study from 1998, Joe et al76 found that pre- 
treatment motivation was positively associated with retention for individuals in substance addiction treatment, as the 
readiness modality was the strongest predictor of retention. In a more recent study, motivation was found to interact with 
distress tolerance in predicting retention. Higher motivation scores increased the likelihood of retention in individuals 
with high distress tolerance.77

In general, findings from the literature suggest that there could be both biological and psychosocial risk factors for 
dropping out of substance addiction treatment. However, to the best of our knowledge prospective studies with repeated 
measures of a combination of biopsychosocial variables seem to be lacking. The present study aims to fill this gap in the 
literature by prospectively examining the combination of biological, psychological and social predictors of treatment 
dropout from residential addiction treatment. The development of biopsychosocial factors during the course of treatment 
may have important clinical implications and could help identify areas for improvement in clinical services.

This study aimed to investigate if there is 1) an association between biopsychosocial factors and dropping out from 
inpatient substance addiction treatment, 2) an interaction with SUD diagnosis and cortisol, and 3) different dropout rates 
between short-term and long-term institutions.

Method
Study Design and Setting
This prospective observational study was conducted in a cohort of patients admitted to substance addiction treatment. 
Two residential units in the middle region of Norway participated in the study. Both units offered inpatient treatment for 
substance addiction. One was a short-term (2 months) clinic, and the other was long-term (6 months). The number of 
available treatment beds was 24 (short-term) and 15 (long-term) in 2020. A multidisciplinary treatment is offered in these 
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units with a combination of individual, group, and milieu therapy. The staff members come from a range of disciplinary 
backgrounds and consist of social workers, psychologists, psychiatrists, doctors, nurses, physical therapists, and other 
trained or untrained staff. Patients can also participate in physical activities and training as part of their treatment or in 
their leisure time. The main goal of the treatment is to improve individual coping and overall functioning, and individual 
adjustments are tailored if necessary.

The long-term treatment (6 months) also follows a specific treatment structure and philosophy. The long-term clinic is 
categorized as a modified therapeutic community (TC).77 The program is organized into 3 steps where the patient takes 
on more responsibility and is exposed to different roles and interactions with each step. A fundamental element of TS is 
social learning as the therapy is based on “community as a method”. The days are structured with work assessment, daily 
meetings and group treatment, and the program is meant to facilitate patient interactions with staff and other patients. 
Taking an active part in their own treatment and the treatment of other patients is considered to be a core concept of the 
program, as is milieu therapy that targets naturally occurring situations in the clinic.

Recruitment and Study Participants
The only inclusion criteria for participating in the study was admission. Exclusion criteria included being admitted 
involuntary or only admitted for a shorter period (< 2 months). Patients who were judged to be mentally or physically 
incapable of giving consent on the day of data collection (assessment by the clinical staff) were also excluded from the 
study. According to the execution of the sentence act, §12 is considered voluntary treatment, and individuals in this 
category were asked to participate. The §12 law provides the opportunity for criminal proceedings to take place in an 
approved inpatient treatment facility for SUD. The treatment centers only offer treatment to people above 18 years old, so 
all study participants were adults.

Patients were sought out by the first author (K.B.) or one of the research assistants during their first week in treatment 
and asked to participate in the study. Both oral and written information was given before they signed the form confirming 
informed consent. Patients could either sign right away or take a few days to think about their decision. Patients who 
handed in questionnaires for each timepoint received a gift card of 300NOK at the last timepoint as an incentive for 
participating in the study.

Data were collected consecutively during the treatment stay for each participant, with measures collected every other 
week for 8 weeks. The first timepoint was in treatment week 2, and the 4th was in treatment week 8. Salivary cortisol, 
motivation, and psychological distress were measured at each timepoint. The WAS (Ward atmosphere scale) was 
included at timepoint 2 because the participants could not assess the ward atmosphere before they had experienced it.

Measures
A comprehensive questionnaire was developed for each timepoint (T1-4) and included validated instruments of ward 
atmosphere, motivation, and psychological distress. A sociodemographic form developed for this study was also used to 
collect information about background variables (T1). Salivary cortisol was collected at all timepoints (T1-4). The data 
collection period was from June 2018 to October 2021. Due to the COVID-19 pandemic, data collection was placed on 
hold from March to September 2020, and procedures for collection of salivary cortisol were adapted according to the 
Norwegian government’s COVID-19 measures.

Dropout
Dropout was defined as discontinuation of the treatment according to the treatment plan. Dropout status (yes/no) was 
retrieved from the patient record for each timepoint (T1-4).

SUD and Other Diagnoses
Primary SUD and psychiatric diagnoses according to the International Classification of Diseases (ICD-10, World Health 
Organization75) were obtained from the patient record. SUD diagnoses were used as categorical variables, while 
psychiatric diagnoses were registered with number of diagnoses (number of psychiatric diagnoses).
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Sociodemographic Form
The sociodemographic form developed for this study obtained information about age, sex, substance use history, §12 
status, and previous inpatient stays. The form was handed out at T1. The form was structured with predefined response 
options, except for age and years of substance use. Age and years of substance use was assessed and coded in years, and 
the options for gender were male and female. For §12 status, the answer was either yes or no to the question of whether 
they were admitted according to §12 now. The patients were also asked how many times they had been admitted to 
inpatient substance addiction treatment prior to their current stay, with predefined response alternatives.

Cortisol (CORT)
Procedures for sampling and analyzing cortisol were the same as reported in Bohle et al.52 In short, all sampling was 
performed over two consecutive days, 4 times a day for each timepoint (T1-4). Samples were gathered using a saliva 
collection device (Sarstedt Nümbrecht, Germany) that consisted of a cotton swab and a sampling vessel. The samples 
were analyzed by Department of Medical Biochemistry, Møre, and Romsdal Hospital Trust. Cortisol levels were 
measured using an immunochemical assay on a Roche Cobas 8000 e801 automated analyzer (Roche Diagnostics, 
Oslo, Norway). To examine different aspects of HPA axis functioning, the daytime cortisol slope (DCS) and AUC 
were calculated. DCSs were quantified by calculating the difference between morning and afternoon samples divided by 
the total time between the two samples.78 The area under the curve with respect to the ground (AUCG) was calculated 
according to the method described by Pruessner et al.79 The AUCG is the total AUC of all measurements for each time 
point based on the mean time of day for each sample time (ST). The formula for AUCG is summarized as: 
AUCG ¼ ∑i ¼ 1n � 1 mðiþ1Þ þ mi

� �
� ti2, where ti denotes the individual time distance between measurements, mi 

denotes the individual measurement, and n represents the total number of measures. In line with recommendations before 
calculating cortisol, concentrations exceeding 2.5 SD from the mean of each sample time (ST) were excluded from the 
dataset before calculating the AUCG and DCS.80–82

The Ward Atmosphere Scale
The short form consists of 40 items that assess a variety of features of the therapeutic environment, including relation-
ships, involvement, support, personal growth, autonomy, personal problems, anger and aggression, system maintenance, 
order, and program clarity.66 The respondent is presented with statements such as “The doctors have little time to cheer 
up the patients” and “The personnel knows what the patients need” and responds from “3 – Strongly agree” to “0 – 
Strongly disagree”. Internal consistency of the scale was 0.69, 0.71, and 0.72 (Cronbach’s alpha) for timepoints 2 to 4.

Motivation
A modified version of the validated motivation scale of the Circumstances, Motivation, Readiness, and Suitability 
questionnaire83 (CMRS) was used to measure motivation. The CMRS is designed to measure intrinsic motivation and 
readiness for treatment and predict retention in treatment among abusers of illicit drugs. This scale presents statements 
such as “Often I don’t like myself because of my drug use” and “I came to this program because I really feel that I`m 
ready to deal with myself in treatment”. The participants are asked to rate these statements from “1 –Disagree” to “4 – 
Strongly Agree”. Internal consistency of the motivation scale for each timepoint 1–4 was 0.81, 0.79, 0.82, and 0.86 
(Cronbach’s alpha).

Psychological Distress
Hopkins Symptom Checklist-10 (SCL-10)84 was used as a measure of psychological distress. This study adopted 
a Norwegian version85 of the structured self-administered questionnaire, which includes ten items (suddenly scared for 
no reason, feeling fearful, faintness, dizziness and weakness (one item and three score options), feeling tense, blaming 
yourself, difficulties with sleep, feeling of worthlessness, feeling blue, feeling hopeless, and feeling everything is an 
effort) scored on a 4-point Likert scale from 1 (not at all) to 4 (extremely). Scores were summarized and divided by the 
number of items, giving a total score between 1 and 4. A mean score of 1.85 is considered a valid cut-off to indicate 
severe psychological distress.86 The internal consistencies of the SCL-10 were between 0.84 and 0.89 (Cronbach’s alpha) 
for timepoints 1 to 4.
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Statistical Analysis
STATA/SE 16.1 was used for the statistical analyses aimed at the research questions. Univariate analyses and descriptive 
statistics were performed with IBM SPSS Statistics 27. Statistical significance was set at p < 0.05. Descriptive statistics 
for continuous variables are presented with means and SDs. Frequency distributions are presented for categorical 
variables.

Potential multicollinearity was inspected with variation inflation factor (VIF). VIF-scores were between 1.048 and 
2.847, indicating no issues with multicollinearity. Cook’s distance was used to check for influential cases, and no outliers 
were detected (criterion set to 1.00).

Univariate analysis was run to test differences in dropout rates between the two institutions, differences in motivation 
between the SUD diagnoses, and differences between patients with high HSCL-10 scores (above 1.85). Differences in 
motivation and the AUCG for patients admitted to previous inpatient treatment versus patients with few inpatient stays 
was also tested (> 2 previous inpatient stays: yes/no).

In the final analysis, intermediate and multiple logistic regression was used with dropout as the outcome. Variables 
included in the final model were a combination of main interest (AUCG, DCS, SCL-10, WAS, and MOT) and common 
interest (time, sex, age, institution, SUD diagnosis). Non-significant variables of no particular interest were excluded 
from the analysis. The final logistic regression model analysis consists of an adjusted logistic regression effect for 
dropout relative to the change in AUCG, DCS, Motivation, Ward Atmosphere (WAS), psychological distress (SCL-10), 
time, sex, institution, and SUD diagnosis. An interaction between SUD diagnosis and cortisol DCS was included in the 
final model. Models with only the main effects and models with adjustments for the interaction terms were compared. 
Models with only main effects were tested before the interaction terms were entered into the model. Only the significant 
interaction terms were included in the final model (p<0.05).

Results
Characteristics of the Study Sample
Out of the 196 patients who agreed to participate in the study, 173 were included in the final analysis. Seven participants 
dropped out of treatment after consent was given and before T1. These patients left the clinic and did not return, and thus 
no research data were collected from this group. Four others withdrew from the study during the data collection period, 
and 23 patients were excluded from the data set due to extreme values (2.5 SDs above the mean for each sample 
time: ST).

The final sample consisted of 129 (74.6%) male and 44 (25.4%) female patients. Age varied from 20 to 69 years, with 
a mean of 38.94 years (SD = 11.06). The most common SUD diagnosis was alcohol dependence (44.5%, n = 77), and 
only 5 (2.9%) respondents had the SUD diagnosis of multiple drug use.

Univariate Tests
The univariate analysis revealed a significantly higher age for patients who had been admitted to several (>2) inpatient 
treatments (p = 0.024). At T1, patients admitted to previous inpatient treatment more than 2 times displayed 
a significantly higher motivation (p = 0.002) and a lower AUCG (p = 0.020). A significantly higher motivation at T1 
(but not T2-4) was also found in individuals with alcohol dependence vs dependence on illicit drugs (p = 0.002) and 
patients with a HSCL-10 score above the cut-off at 1.85 (p = 0.023).

In addition, a chi-square test was run to test for differences in dropout rate between the two institutions, correcting for 
treatment length. Comparing the dropout rates at week 8 in treatment revealed no significant difference between the two 
institutions (p = 0.081).

Dropout and Biopsychosocial Variables
A total of 43 (24.8%) participants dropped out of treatment during this study. Eight patients dropped out after T1 (2 
weeks in treatment). Twelve dropped out after both T2 and T3, and 11 patients dropped out after T4. The long-term 
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institution had the highest dropout rate, and males dropped out more often than females. Table 1 presents a descriptive 
comparison of dropouts and treatment completers as well as descriptions for each institution.

A total of 4405 salivary cortisol samples were collected and analyzed in this study. Mean values for each sample time 
(ST) across the timepoints (T1–T4) were 6.74 nmol/l at ST1 (SD = 3.09, Range: 1.5–21.6), 6.59 nmol/l at ST2 (SD = 
3.00, Range: 1.5–16.9), 6.52 nmol/l at ST3 (SD = 2.95, Range: 1.5–16.2), and 6.48 nmol/l at ST4 (SD = 2.91, Range 1.5– 
23.7). The mean and standard deviation for the cortisol indexes (AUCG and DCS) for each time point are presented in 
Table 2, which also shows whether or not patients dropped out.

Main Results
For the unadjusted analysis, the effect of one variable at a time on dropout was assessed (Table 3). The only significant 
variable in the unadjusted analysis was institution. Patients were 64% less likely to drop out from the short-term 
treatment program. Sex differences were also close to significance, with a 56% lower odds of dropout among women. 
Psychiatric diagnoses, years of addiction, and number of times in treatment were not significantly associated with 

Table 1 Sample Characteristics and a Descriptive Comparison of the Two Institutions

Whole Sample Institution Dropout

Total Short-Term Long-Term Yes No

Number of subjects, n (%) 173 138 (79.8) 35 (20.2) 43 (24.8) 130 (75.14)
Dropouts, n (%) 43 (24.8) 29 (21) 14 (40)

Sex

Male, n (%) 129 (74.5) 101 (73.2) 28 (80) 36 (83.7) 93 (71.5)
Female, n (%) 44 (25.4) 37 (26.8) 7 (20) 7 (16.3) 33 (26.8)

SUD diagnosis n (%)

Alcohol 77 (44,5) 68 (49.3) 9 (25.7) 20 (46.5) 57 (43.8)
Opioids 18 (10.4) 11 (8) 7 (20) 5 (11.6) 13 (10)

Stimulants 38 (22) 29 (21) 9 (25.7) 11 (25.6) 27 (20.8)

Cannabinoids 24 (13.9) 17 (12.3) 7 (20) 5 (11.6) 19 (14.6)
Sedative hypnotics 8 (4.6) 7 (5.1) 1 (2.9) 1 (2.2) 7 (5.4)

Multiple drug use 5 (2.9) 3 (2.2) 2 (5.7) 1 (2.2) 4 (3.1)

Table 2 Overview of the Development of the Biopsychosocial Variables (AUCG, DCS, HSCL-10, WAS and MOT) at 
Each Timepoint Divided into Dropout Yes/No

Dropout T1a T2b T3c T4d

Mean SD Mean SD Mean SD Mean SD

AUCG Yes 40 21.1 30.99 14.84 30.08 10.06 33.06 26.99

No 46.09 22.55 39.76 16.36 37.42 14.72 40.01 21.31
DCS Yes 1.04 0.75 0.99 0.81 1.03 0.64 1.23 0.8

No 1.28 0.94 1.19 0.79 1.28 0.86 1.08 0.75

HSCL-10 Yes 2.25 0.79 2.09 0.68 1.95 1.01 2.22 0.70
No 2.29 0.69 2.06 0.64 2.04 0.70 1.89 0.68

MOT Yes 17.02 3.06 16.73 3.30 17.27 2.34 18.22 1.78

No 17.42 3.19 16.99 3.12 17.15 3.32 16.64 3.72
WAS Yes – – 23.96 6.00 25.00 6.36 28.00 6.86

No – – 25.51 4.57 25.84 5.33 25.38 5.37

Notes: aT1: Time point 1 during the second treatment week; bT2 is in week 4; cT3 is in week 6; and dT4 is in week 8. 
Abbreviations: SD, standard deviation; AUGG, Area under the curve with respect to ground; DCS, Diurnal cortisol slope; HSCL-10, Hopkins 
symptom checklist 10; MOT, Motivation; WAS, Ward Atmosphere scale were not included at the first timepoint.
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dropout and were therefore excluded from further analysis. However, the other non-significant variables were included in 
further analysis due to the fact that they were main explanatory variables or of general interest to our study.

The adjusted analysis tested the effect of the explanatory variables (AUCG, DCS, motivation, WAS, and psycholo-
gical distress) on dropout, adjusting for time, age, sex, institution, and SUD diagnosis. This analysis showed a significant 
association between motivation and drop-out, where every one unit-increase (the scale ranging from 5 to 20) in 
motivation decreased dropout risk by 1%.

The results also demonstrated a significant effect for a contextual variable: type of institution. Being admitted to 
short-term treatment reduced the risk of dropping out by 87%, adjusting for the other variables in the model.

In the final multivariate logistic regression analysis (Table 3), we analyzed the association between the explanatory 
variables (AUCG, DCS, motivation, WAS, and psychological distress) and dropout, which was adjusted for time, sex, 
age, institution, and SUD diagnosis. The interaction between SUD diagnosis and DCS was also included in this model 
(Table 4). The analysis revealed a significant main effect between motivation, institution, and dropout. The main effect 
for motivation demonstrated that the odds of dropout decreased by 24% for each unit increase in motivation. With respect 

Table 3 Association Between AUCG or DCS and Dropout Adjusted for Time, Age, Sex, Institution, Number of Psychiatric Diagnoses, 
Years of Addiction, and SUD Diagnosis. Unadjusted and Adjusted Multiple Regression Analyses

Unadjusted Effects P values Adjusted Effects – 
Model with Main 

Effects

P values Adjusted Effects – 
Model with Main Effects 

and Interactions

P values

OR 95% CI OR 95% CI OR 95% CI

AUCG 0.98 0.96: 1.00 0.178 0.97 0.94: 1.01 0.132 0.97 0.92: 1.02 0.277

DCS 0.87 0.58: 1.31 0.525 1.19 0.48: 2.93 0.679 0.28 0.06: 1.31 0.107
Motivation 0.99 0.89: 1.10 0.890 0.82 0.67: 0.99 0.049 0.76 0.60: 0.96 0.022
Ward Atmosphere 0.96 0.89: 1.04 0.368 0.99 0.87: 1.12 0.903 0.98 0.85: 1.12 0.781

Psychological distress 0.98 0.94: 1.03 0.601 1.077 0.96: 1.19 0.171 1.09 0.97: 1.23 0.128
HSCL-10 Cutoff 0.67 0.34: 1.32 0.258 – – – – – –

Time – – – 0.864

T1 – –
T2 – – – 0.85 0.17: 4.06 0.843 0.67 0.12: 3.70 0.655

T3 – – – 0.78 0.15: 4.03 0.771 0.63 0.11: 3.59 0.608

T4 – – – (Omitted) (Omitted)
Age 0.99 0.96: 1.02 0.862 1.05 0.97: 1.14 0.158 1.05 0.97: 1.15 0.191

Sex – –

Male 1.00 – 1.00 1.00
Female 0.44 0.18: 1.07 0.072 0.43 0.07: 2.41 0.341 0.33 0.05: 2.15 0.250

Institution – –

Long–term 1.00 1.00 1.00
Short–term 0.36 0.19: 0.69 0.002 0.13 0.02: 0.65 0.013 0.06 0.01: 0.44 0.005
Psychiatric diagnoses 0.99 0.77: 1.28 0.987 – – – – – –

Years of addiction 1.02 0.99: 1.05 0.095 – – – – – –
Number of treatments 1.09 0.86: 1.39 0.451 – – – – – –

SUD diagnosis – – –
Alcohol 1.00 – 1.00 1.00

Opioids 1.46 0.55: 3.84 0.439 1.13 0.11: 10.87 0.914 0.17 0.00: 4.65 0.296

Stimulants 1.14 0.51: 2.53 0.743 0.59 0.24: 10.27 0.621 0.09 0.00: 2.44 0.155
Cannabinoids 0.43 0.12: 1.51 0.192 0.50 0.04: 6.10 0.589 0.01 0.00: 8.21 0.202

Sedative Hypnotics 0.42 0.05: 3.27 0.410 1.34 0.11: 15.51 0.810 0.10 0.00: 22.99 0.412

Multiple drug use 1.95 0.40: 9.28 0.401 3.66 0.20: 66.38 0.380 0.16 0.00: 1501.7 0.702

Note: Significant findings are highlighted in bold. 
Abbreviations: OR, Odds Ratio; CI, Confidence interval; AUCG, Area under the curve with respect to ground; DCS, Diurnal cortisol slope; HSCL–10, Hopkins symptom 
checklist −10; T1–T4, Timepoint 1 to 4.
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to the type of institution, being admitted to short-term treatment decreased the dropout odds by 87% when adjusted for 
the other variables in the model. The interaction between DCS and SUD diagnosis as a whole was not significant, but 
there was a significant difference between individuals suffering from alcohol dependence versus stimulants. The results 
showed an increased odds of dropout by 13.74 times for individuals with dependence of stimulants compared to alcohol, 
dependent on the DCS.

Discussion
In this prospective naturalistic study, the association between biopsychosocial measures and dropout was investigated. 
According to the biopsychosocial model of addiction, several dimensions, from the molecular to the social level, affect 
SUD.25,26 Findings from a multiple logistic regression analysis revealed a significant association between motivation and 
dropout, but not for the other biopsychosocial variables (HSCL-10, CORT, and WAS). In the final logistic regression 
model, higher motivation was found to lower dropout odds by 24% per one-unit increase in motivation.

Motivation had a significant (p < 0.05) association with dropout in both the adjusted, and the final logistic regression 
model. The minimum score on the motivation scale is 5, representing low treatment motivation, and highest possible 
score is 20. Table 2, which presents the development of the explanatory variables through all timepoints, reveals that the 
mean motivation score is quite high for both groups at the first timepoint, above 17 for both dropouts and treatment 
completers. This is consistent with previous findings, where pre-treatment motivation has been found to predict dropout 
from substance addiction treatment.74–76 Studies investigating motivational interviewing (MI) as a way to enhance 
participation and retention in substance addiction treatment have shown dispersed results,86–88 but it has been argued that 
MI is better than no intervention.89 Broome et al90 found that an important factor for motivation were support of 
significant others. Further research on biopsychosocial factors and dropout should therefore include social networks 
outside the clinic. Haviv and Hasisi,7 comparing different prison addiction treatment programs, argue that motivation 
itself cannot explain decreased recidivism rates. They argue that only an interaction between high motivation and a good 
treatment program could produce ideal outcomes. In the present study, both treatment length and the Ward atmosphere 
was controlled for, but future studies could put more emphasis on type of treatment factors as Haviv and Hasisi did.

The results show an increased risk of dropout by almost 14 times for individuals with stimulant dependence, 
compared to dependence of alcohol, depending on the DCS. This indicates a lower DCS (ie, a flatter curve) in patients 
with alcohol dependence than in patients with stimulant dependency. Previous findings comparing people with SUD with 
healthy controls testify to a flattened cortisol curve in patients with alcohol dependency,48,61 but this does not seem to 
heighten the dropout risk in our sample. In our sample, the steeper curve in patients with stimulant addiction is associated 
with dropping out of treatment. As there are few studies investigating basal cortisol levels in stimulant dependent 
individuals, these findings are difficult to interpret. However, the effect of cocaine on the HPA-axis has been well- 
demonstrated, and individuals with cocaine dependence have been shown to display higher levels of cortisol when the 
drug is administered.91 Elevated levels of basal cortisol have been found in non-abstinent cocaine dependent 
individuals,92 and increased morning levels of cortisol have been found to be associated with retention in crack cocaine 

Table 4 Extension of Table 3 Results for the Interaction Between 
SUD Diagnosis and Cortisol DCS

Interaction OR 95% CI P values

SUD diagnosis # DCS 0.754

Alcohol 1.00

Opioids 5.97 0.43: 82.54 0.181
Stimulants 13.74 1.40: 134.64 0.024
Cannabinoids 14.81 0.37: 593.22 0.152

Sedative hypnotics 8.95 0.40: 198.23 0.165
Multiple drug use 12.33 0.01: 29,527.51 0.439

Note: Significant findings highlighted in bold. 
Abbreviations: OR, Odds Ratio; CI, Confidence interval.
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users.9 The effect of amphetamines on the HPA-axis and cortisol levels seems to be more complicated, and more research 
is needed.93 The DCS represents the curve from morning to afternoon in our sample, where a higher DCS value 
represents a larger decline in cortisol during the day. The higher the morning values, the higher the DCS value. This 
association could therefore be comparable to the elevated morning cortisol in individuals with cocaine addiction9 even if 
the study protocol is not similar. Chronic stimulant use is known to increase stress reactivity in abstinent rats and 
humans,94 and the steeper DCS in patients addicted to stimulants might thus influence the risk of stress-induced relapse. 
The results for stimulant dependent individuals in our sample could be in line with previous studies suggesting 
a dysregulation of the HPA axis in individuals with SUD.9,95,96

Looking at the univariate statistics reveals that patients going through treatment for the 3rd or 4th time both have 
a higher motivation and a lower AUCG. A higher level of motivation is also found in individuals with severe 
psychological distress and those with a SUD of alcohol dependence. The significant association between age and several 
treatments could also have a connection with the severity of substance use history or how many years they have been 
using substances. The group of patients with several previous inpatient stays also have a significantly lower AUCG, 
which is interesting. As previously mentioned, the results for basal cortisol levels in individuals with SUD have been 
inconsistent, but one could maybe theorize that a more severe substance use history could have a more severe effect on 
the HPA-axis and hence the cortisol levels.

Several reasons could exist that explain the higher level of motivation in individuals who were admitted to treatment 
before. It might be that previous inpatient stays and the experience with the demands that it entails could help individuals 
feel more prepared. The significant association between severe psychological distress and motivation is also interesting 
because psychological distress did not have a significant effect on dropout. In the case of high motivation in individuals 
with a score above 1.85 on the HSCL-10, high psychological burden could be a source of motivation. Patients suffering 
from a high symptom load of psychological distress might be motivated to get treatment in order to find some sort of 
symptom relief, but it could also be that the motivation itself could produce the stress. Andersson et al’s 2018 study also 
used both the HSCL-10 and the M-scale from the CMRS.16 They found that higher psychological distress and higher 
motivation predicted dropout. Another study investigated the role of motivation and distress tolerance for retention and 
found a significant interaction between high motivation and high distress tolerance in predicting retention.40 Because 
there are few studies that investigate the combined role of motivation and psychological distress,16 future research may 
want to address this association and include distress tolerance in their investigations.

We did not find a significant association between dropout and psychological distress or perceived ward atmosphere 
(WAS) in this study. The WAS might not have been significant because it could have just not been an important risk 
factor. Another explanation could be that the sample came from two different institutions with different treatment lengths 
and structures. Table 2 displays the mean scores for WAS for both dropouts and treatment completers for each timepoint. 
The highest possible WAS score is 40, where the mean for the treatment completers is stable at around 25 across all 
timepoints. The mean for the dropouts varies between below and over 25, but this is probably due to the fact that the 
number of participants was not stable over the timepoints since some dropped out. Psychological distress was high and 
similar for dropouts and treatment completers. This tells us that both groups have severe psychological distress, taking 
the cut-off at 1.85 into account. This aligns with previous findings for the patient group, both for the SCL-10 and for the 
general co-occurrence of mental disorders in the SUD population.29,97–99 The non-significance in predicting dropout 
could be due to properties of the HSCL-10. It could be that the measure is not specific or detailed enough to use in the 
field of substance addiction. However, previous research has found associations between psychological distress and 
dropout,16 so the explanation could also be related to our specific sample rather than the HSCL-10.

Furthermore, the number of psychiatric disorders did not predict dropout. The same was the case for years of 
addiction and number of times in treatment. A possible explanation for this might be that having many co-occurring 
psychiatric diagnoses and going through treatment for the 3rd or 4th time could possibly make both the individual and 
their therapist aware of the situation, which might lead them to individualize treatment as necessary.

The results showed a significant difference between the institutions, where being admitted to long-term treatment 
gives a higher risk of dropping out of treatment. However, this finding should be interpreted with caution due to the 
difference in treatment length. To check for this issue, a univariate test comparing the dropout rate in week 8 of treatment 
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revealed no significant difference in dropout rates between short-term and long-term treatment. This could indicate that 
the higher dropout risk at the long-term clinic is due to longer “time at risk”.

Strengths and Limitations
Strengths
This study has several strengths. First, the prospective design allowed for repeated measures, giving important informa-
tion about how biopsychosocial factors develops during treatment. Second, the use of both biological and self-reported 
measures allowed for testing a biopsychosocial model, which is scarce in research on drop-out in substance misuse 
services. Third, the measuring of cortisol over two consecutive days with 4 samples each day in addition to the use of two 
different cortisol indices is a strength. These actions were taken to minimize the effect of blunted cortisol activity and 
random values and provide reliable and valid test samples if a patient missed one or more sample appointments. Fourth, 
we compared explanatory variables for dropout between short-time and medium-time services.

Limitations
Though this is not necessarily a limitation, we wanted to address the use of a dichotomous outcome variable (dropout: 
yes/no) and the choice of logistic regression for data analysis. With a continuous variable (days in treatment), a Cox 
regression survival analysis could be an alternative. However, the exact number of days in treatment was not possible to 
determine; hence, a logistic regression was the best fit for our data.

There are several limitations connected to the salivary cortisol sampling protocol. First, we did not control for waking 
time and thus cannot be sure of avoiding the cortisol awakening response (CAR). Second, the use of caffeine or nicotine 
prior to sampling was not controlled for in the statistical analysis. Instead, we inspected all samples for unusual values, 
and samples exceeding 2.5 standard deviations from the mean of each sample time were excluded from the data set and 
further analysis.

The number and timing of timepoints could also be a limitation. The first timepoint was performed in the second 
treatment week, and the following timepoints occurred every other week until the 8th treatment week. Collecting the first 
measurement earlier, in the first treatment week, could probably give more information and a more reliable baseline. This 
would also give a higher participation rate since the patients who dropped out before the first measurement could not 
participate in the study. Collecting the first measurement on the first treatment day could also provide important 
information about these early dropouts, who we now know little about.

We did not collect information about cravings in this study. As previous studies have found an association between 
cravings and retention, this is something we could have monitored. Since psychological distress was not significantly 
associated with dropout, it would have been interesting to see if there is an association between cravings and dropout, as 
cravings could produce stress and possibly affect motivation.

Conclusion
In conclusion, our results suggest an association between motivation, sex, and treatment length and an interaction 
between cortisol DCS and stimulant dependency in predicting dropout. There were no significant results for psycholo-
gical distress or ward atmosphere in predicting dropout. The results could indicate that different HPA reactivity is 
dependent on the substances used and that being motivated to participate in treatment is important. The univariate 
analysis also reveals interesting associations between motivation and times in treatment, psychological distress, cortisol 
levels, and suffering from alcohol dependence. Assessment of motivation and cortisol during treatment could inform 
clinicians of the need to tailor interventions toward stress regulation and enhancing motivation in order to increase 
retention. Future studies may want to monitor other possible risk factors of dropping out of treatment, and the use of 
a stricter sampling protocol for salivary cortisol is also recommended.

In summary, and as expected, no breakthrough regarding biopsychosocial model for dropout was discovered in this 
study. Nevertheless, our research represents a small step towards developing this important field of clinical research.
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