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CHAPTER 4 

Chapter 4: Paper 3 

Predictors of relapse in the National 
Rehabilitation Center (NRC) patient 
population, United Arab Emirates 

 

Abstract: 

Data extracted from case notes of all NRC patients from February 2002 to August 2011 were 

analyzed to obtain frequency and factors predicting relapse.  During the period under 

consideration, only male patients were admitted to the NRC. Available data on 591 patients were 

included in the study.  The profiles of the patients and factors associated with treatment outcome 

in relation to the international literature have been reported (Chapter 2 &3). Survival probabilities 

following first admission were obtained using Kaplan Meier survival analysis with relapse as the 

event of interest. Factors that predict relapse in this population were assessed using Cox 

proportional hazard regression.   

Relapse has been defined as reverting to substance use after a period of abstinence. In this study, 

a patient was considered as having relapsed if he revisited the NRC because of reverting to 

substance use after a period of abstinence. Such patients were reassessed and either readmitted or 

treated as outpatients. Our data showed that the percentage of relapse decreased from a 64% in 

2003 to 20% in 2010 (Table 3). This decrease could possibly be due to improvement in patient 

care and treatment overtime in the NRC.  
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The percentage of relapse varied from 27% to 63.8% depending on the route of administration of 

the main drug of abuse. Half of the patients who relapsed had an average duration to relapse of 

159 days or more (mean+/- SD = 287days). A Cox proportional hazard analysis, before and after 

adjustment for other confounders showed in univariate analysis that only three variables showed 

significant associations with relapse, namely the main drug of abuse, employment and year of 

admission, with significant p-values equal to: 0.01, 0.07, and <0.001, respectively. The odds ratio 

for each variable shown in the table is after adjusting for all other variables.  After adjustment only 

‘year of admission’ remained statistically significant with a p-value equal to <0.001. Marital status 

remained marginally significant in the adjusted analysis with p-value equal to 0.09. 

Addiction treatment is a complex process, dependent on demographic, environmental, 

psychological and therapeutic factors. The most important finding from the Cox regression was 

the association, namely, there was an increased risk of relapse in the later years of admission 

compared to the earlier years, after adjusting for other patient characteristics. 

 Thus, it is necessary for this to be taken into account by society, policy makers and authorities.  

More detailed studies specifically addressing family support/therapy groups for substance users 

undergoing treatment need to be conducted in this setting. 

 

Introduction 

 

Drug abuse is a lifestyle disease and a chronic and enduring phenomenon, which is among the 

most challenging and costly of public health problems, leading to physical and psychiatric 

outcomes in persons, families and communities (Kassini, 2015).  
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Relapse is seen as the most common outcome of addiction treatment (Marlatt and Gordon, 1985; 

Gossop et al., 1989; Walton, 2003; Xie, 2005).  Much research has been carried out to look at the 

phenomenon of relapse, including evaluation of different interventions to reduce relapse.  

Evidence suggests that many factors are associated with relapse and these have led to explanatory 

models as well as interventions (e.g., Marlatt and Gordon, 1985; Annis, 1982a; Witkewitz and 

Marlatt, 2004).  It appears that despite increased knowledge and improved interventions, relapse 

rates remain high (Walton, 2003; Matoo, 2009).  This has led some researchers to re-conceptualize 

addiction as a “chronic relapsing condition” comparable to a chronic illness such as diabetes 

(McLellan et al., 2000).    

Substance Use Disorder is one of the most prevalent behavioral health disorders in the world, and 

the high relapse rate adds to the disease burden.  The importance of understanding relapse and 

finding ways of reducing relapse rates remains a high priority in the addiction treatment field.    

There is a vast literature on relapse and predictors of relapse in addictions.  A brief summary is 

presented below.  There is limited data from developing countries and the Middle East region.  In 

this paper the data from the National Rehabilitation Center (NRC) Abu Dhabi, UAE was analyzed 

to study the predictors of relapse in this population. Although it is possible that the same factors 

that predict relapse in Western countries could apply in Middle Eastern countries, given the very 

different cultural and the religious prohibitions, additional factors could be at play.  The cultural 

and religious factors are taken to be reasons for the lower prevalence of drug and alcohol problems 

in the region compared to the West (WHO, 2014).  No literature on relapse in a UAE population 

was found.  
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Literature Review 

It has long been known that addictive disorders are chronic and relapsing in nature (Walton, 2003, 

Xie, 2005). A classic study in the field known as the RAND Study (Hunt et al., 1971) showed that 

relapse curves following treatment were similar for alcohol, tobacco and heroin and two-thirds of 

the relapses took place within ninety days following treatment.  It was shown that 65% of alcohol 

relapses took place within thirty days following treatment and less than 20% were abstinent at 12 

months following treatment. The downward curve of cumulative findings from other studies by 

Hunt et al. (1971) has been criticized on statistical grounds that the cumulative approach gives a 

negative bias to the curve (Marlatt, 1985). The statistical method of survival analysis has been 

suggested as a way of overcoming cumulative bias in such studies (Elandt-Johnson and Johnson, 

1980; Marlatt, 1985). Nevertheless, recent studies examining relapse rates report similar rates to 

the older studies, suggesting that more than two-thirds of individuals’ relapse within weeks to 

months of initiating treatment (Sinha, 2001; Moore, 2003; Xie, 2005; Hyman, 2008; Mattoo, 2009; 

Smyth et al., 2010). For 1-year outcomes across alcohol, nicotine, and illicit drug abuse, studies 

show that more than 85% of individual’s relapse and return to drug use within 1 year of treatment 

(Xie, 2005). Moore et al., 2003, have reported that 71% who achieved 2 weeks of continuous 

abstinence during outpatient treatment for marijuana dependence relapsed to marijuana use within 

6 months. Smyth et al., 2010), have reported a 91% relapse rate.  

 

A large proportion of individuals who have been treated for addiction tends to re-use the drug shortly 

after treatment ends (Sinha, 2001; Moore, 2003; Walton, 2003; Xie, 2005; Hyman, 2008; Mattoo, 2009; 

Smyth et al., 2010). This is a major challenge facing the field and been a subject of much research.  The 
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patient's anticipation of a positive outcome from using cocaine is likely to provide a sensitive index of 

cocaine relapse susceptibility. However, fear of social and clinical consequences could influence accurate 

reporting of cocaine craving and intent to use cocaine (Sinha, 2001).  

 

In 2009, Mattoo published a study that examined the association between demographic variables, clinical 

parameters and certain psychosocial factors and relapse among patients with either alcohol or opioid 

dependence. Thorough structured assessments of clinical/demographic parameters, relapse precipitants, 

coping strategies, self-efficacy, stressful life events and perceived social support were carried out among 

patients with alcohol/opioid dependence who had relapsed and compared with those who remained 

abstinent. Similar comparisons were also carried out between relapsed and abstinent patients in the 

individual subgroups of alcohol and opioid dependence. Matoo found that patients who relapsed were 

significantly more likely (1) to have a family history of substance use and higher number of previous 

relapses; (2) to be using maladaptive coping strategies; (3) to have been exposed to a higher total number 

of 'high risk' situations; and (4) to have experienced a higher number of undesirable life events. Those 

who had remained abstinent tended to significantly use a greater number of coping strategies, principally 

adaptive ones, and scored significantly higher on measures of self-efficacy. Factors influencing relapse 

appeared to be largely similar among patients with alcohol and opioid dependence. This study provided 

further evidence in support of the importance of certain clinical/psychosocial factors in relapse in 

substance dependence. It extended these results to substances other than alcohol and provided the basis 

for investigating correlates of relapse in a wide range of behavioral and substance use problems (Matto, 

2009). 
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Moore’s study in 2003 provided an initial examination of relapse to marijuana use among 82 individuals 

who achieved at least 2 weeks of abstinence during outpatient treatment for marijuana dependence. 71% 

used marijuana at least once within 6 months of initial abstinence, averaging 73 days until relapsing. 

Similarly, 71% of those who relapsed to heavier use, defined as at least 4 days of marijuana use in any 

7-day period. Early lapses (at least once) were more strongly associated with consequent relapse. 

Previous studies have noted that marijuana-dependent outpatients experience difficulty initiating 

abstinence from marijuana much as do those dependent on other substances (Moore, 2003). 

 

Early studies on relapse led to identification of what became termed High Risk Situations (HRS) (Litman 

et al., 1979; Cummings et al., 1980; Marlatt and Gordon, 1985).  An HRS is defined as any situation that 

poses a threat to the individual’s sense of control and increases the risk of potential relapse (Marlatt and 

Gordon, 1985, pp 37).  This includes any situation or condition that triggers a process that increases the 

probability of relapse following cessation of addictive behavior and hence is predictive of relapse.  These 

predictors of relapse have been broadly categorized into two main groups, “Intrapersonal” and 

“Interpersonal” (Marlatt and Gordon, 1985).  Intrapersonal predictors include negative emotional states, 

negative physical states, positive emotional states, testing personal control, urges, and temptations.  

Negative (unpleasant) emotional states, e.g., low mood, anger, frustration, anxiety, depression, boredom, 

is reported to account for relapses in 38% for alcoholics, 37% for smokers, 19% for heroin addicts and 

47% for gamblers, (Cummings et al., 1980; Marlatt, 1985).  Interpersonal determinants of relapse include 

interpersonal conflict, social pressure and positive emotional states.  Social pressure is reported to account 

for 18% of relapses in alcoholics, 32% in smokers, 36% in heroin addicts and 5% in gamblers, 

Interpersonal conflict is reported to account for 18% of relapses in alcoholics, 15% in smokers, 14% in 

heroin addicts and 16% in gamblers (Cummings et al., 1980; Marlatt, 1985).  The finding that negative 
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emotional states and social pressure contributes to the majority of relapses has been replicated in later 

studies (Connors et al., 1996; Lowman et al., 1996). In dually diagnosed patients, baseline high levels of 

anxiety were predictive of relapse (Farren and McElroy, 2010).  

 

The above classification of predictors of relapse has come to be known as “Marlatt’s taxonomy”, and has 

formed the basis of intervention approaches known as Relapse Prevention (Marlatt and Gordon, 1985, 

Annis, 1982a) that has been criticized by some researchers.  Lowman et al (1996) concluded from a 

multisite replication study that the reliability of the taxonomy was variable and its predicative validity 

was poor.  These researchers also tested an alternative taxonomy and found that it too had poor predictive 

validity (Stout et al., 1996; Lowman et al., 1996). One of the criticisms of Marlatt’s taxonomy is that they 

were derived by research data relying on retrospective accounts. The replication studies reported by 

Lowman et al., 1996 were prospective studies, which may be more reliable.   

 

On the other hand, a questionnaire developed in Canada, the SCQ (Annis et al., 1982b) and IDS (Annis 

et al., 1982a) based on the Marlatt categories was shown to have high predictive validity. Marlatt and 

Gordon’s Cognitive Behavioral Model of Relapse (1985) centered around the concept of HRS and the 

interventions based on this model termed Relapse Prevention has had a major impact on the field of 

addictions.  Whilst this model and its concepts form the basis of many rehabilitation programs around 

the world up until the current day, it has, also been criticized.  The criticism of the model has ranged from 

not enough emphasis on craving and experience of withdrawal, not including motivation as a factor, not 

enough emphasis on outcome expectancies, inadequate emphasis on self-efficacy and coping, not 

accounting for the importance of social support, not accounting for diverse communities and cultural 

differences, and its inadequacy to explain complex cases (Mitcheson et al., 2010).  Witkewitz and Marlatt 
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(2004) introduced a new model based on mathematical modeling that takes on much of the criticisms of 

the old model.  This model, which they call the Zen model, has yet to be established for its predictive 

validity.  

 

Other predictors of relapse have been suggested by researchers. Miller et al., 1996 have suggested five 

theoretical domains as predictors of relapse some of which overlaps with Marlatt’s.  These are (1) 

negative life events, (2) cognitive appraisal (include self-efficacy, expectancies, motivation for change) 

(3) client coping resources, (4) craving experiences and (5) affect/mood status, (Miller et al., 1996; 

Lowman et al., 1996).  It should be noted that many of these domains have been incorporated into the 

Witkiwotz and Marlatt (2004) model mentioned above.  

 

Religious coping or religiosity is a neglected factor in the study of relapse.  Although this is included in 

the client coping resources category in the Miller et al., 1996 domains, there are few studies in this area.  

In a recent study, Martin et al. (2015) showed that religious coping was associated with good outcomes 

but did not stand out against other coping strategies.  In Middle Eastern Islamic countries where there is 

a lower prevalence rates of substance misuse compared to Western and some Eastern countries (UNODC, 

2014), religiosity could be an important factor in predicting relapse.  A study carried out by the NRC in 

the UAE showed that religiosity was a protective factor in adolescent substance use (Alhyas et al., 2015).   

 

The literature also shows that in terms of personality factors, impulsivity is a predictor of treatment 

outcome (Loree et al., 2015).  These researchers found that those who scored high on measures of 

impulsivity pre-treatment showed poorer treatment outcomes.     
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Recent research has focused on biological and genetic factors as predictors of relapse (Koob and Le Moal, 

2008). Craving and stress with strong biological underpinnings have been of particular interest in relation 

to relapse (e.g., Goeders, 2002; Koob and Kreek, 2007).  Much has been discovered in the past ten years 

in terms of neurochemistry and neurological pathways in the brain in relation to addiction and relapse 

and this line of research is hopeful of developing medication to prevent relapse and improve treatment 

outcome (Koob et al., 2009). Electrophysiological responsivity in the brain for drug related cues, has 

been suggested as a marker that predicts relapse in problem drinkers, with higher responsivity predicting 

relapse as opposed to lower responders (Petit et al., 2015). Other factor that researchers have found 

associated with relapse includes sleep disturbances (Brower and Perron, 2010).  Although much of the 

research linking sleep disturbances and relapse have been done in relation to alcohol, Brower and Perron 

(2010) report that there is sufficient evidence to generalize these findings to other substances and 

hypothesizes that there are common neurobiological processes involved.  

 

In general, the relapse literature seems to be devoid of investigations into possible contributions of 

cultural factors and very few papers were found on this subject from the Middle East. One study in Saudi 

Arabia was conducted to evaluate the long-term outcome of male patients who had completed their first 

detoxification/rehabilitation program in a specialized public sector facility. The study involved a case-

series determination of patients re-hospitalized to calculate the 10-year relapse rate in a random sample 

of the first seven-year admissions (1986 - 1993) followed by a case-control comparison between the 

relapsing versus the non-relapsing subgroups in the 210-bed Dammam Amal Hospital which is 

exclusively devoted for the treatment of male substance-abusers. The treatment program consisted of a 

one-month detoxification/rehabilitation protocol followed by a variable period of aftercare group and 

support therapy using Twelve-Step Facilitation (Rahim, 2005). A sample of 504 male subjects was 
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randomly drawn from the first 3,877 consecutive new admissions. The findings showed that the overall 

relapse rate was 59.7 percent. Ninety percent of relapses occurred within the first 42 months of discharge. 

The mean interval between discharge and relapse was 17 months, the median was 8 months and the mode 

was 2 months. The number of re-hospitalizations per patient over ten years ranged from 1 to 18, the mean 

being 3.4 relapses. Logistic regression identified nine variables conjointly predicting relapse with a 

sensitivity of 78 percent, specificity of 66, and overall accuracy rate of 73 percent. These were: heroin 

dependence, nearby residence, criminal record, unemployment, divorce, longer duration of abuse, family 

history of addiction, severe psychosocial stressors, and being a student (Rahim, 2005).  A study from Iran 

showed that the results of logistic regression indicated that having a drug user in the family, being 

unemployed and staying connected with drug user friends after quitting were the main factors associated 

with relapse (Fakhar, 2012). 

 

Prevalence data shows that substance misuse rates in Middle Eastern and Islamic countries are lower than 

in Western and some South Asian countries (UNODC, 2013, WHO, 2014).  This indicates that there may 

be protective factors in the culture that impact substance use.  These factors may also play a role in relapse 

following treatment and should be studied.   The present study analyses a clinical dataset from a Middle 

Eastern country (UAE) using survival analysis to study factors that predict relapse in this population.    

 

Study objectives 

1- To determine the survival probabilities over different periods of follow up time, with relapse as 

the event of interest using Actuarial life table analysis. 

2- To identify factors independently related to the relapse using Cox proportional hazard regression 

analysis. 
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Method  

Study site 

The National Rehabilitation Center (NRC) is the major center in the United Arab Emirates (UAE) treating 

patients with substance use disorders (SUD). It was established in 2002 to serve and provide hope for 

patients with SUD. NRC endeavors to develop its services to better cater to community needs following 

the latest scientific methods in drug addiction treatment. Moreover, it opened two new units for adult and 

female addicts recently. 

NRC pays much heed to education as a preemptive tool; it launched several initiatives to educate the 

community on drug detriments and preventive measures. Recently, NRC has established a specialized 

institute to train and educate people working in addiction and clinical practices and it has held some 

specialized training courses. NRC also conducts academic addiction-related research and studies, many 

of which have been presented in local and international conferences. Finally, NRC conducts national 

surveys to collect data on drug addiction, the findings of which are used to derive recommendations to 

minimize drug impacts in UAE. 

 

Services delivered by NRC include treatment and rehabilitation services. Patients are seen at the NRC 

for treatment either voluntarily (self-referrals) or involuntarily following a requirement by the court 

system, police, families or an employer. Patients undergo an initial assessment by a team of professionals 

comprised of social workers, psychologists and psychiatrists for admission. A brief admission of up to 

two weeks could be the part of the initial assessment. Based on the initial assessment patients are either 

admitted to the NRC as in-patients or referred to other centers if they have an exclusionary medical or 

psychiatric condition, or given advice and counseling but not admitted for inpatient service. Since the 
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opening of the outpatient services at the NRC, patients who do not need inpatient treatment are admitted 

to the outpatient services.  

 

Inpatient treatment was the only treatment setting available at the NRC until 2009 when the male 

outpatient clinic opened. Admitted patients have an in-depth psychiatric assessment, psychological tests, 

medical examination and social assessments and a comprehensive diagnosis, which helps medical 

personnel to prepare a treatment plan specific for each patient. During the inpatient stay, the treatment 

plan could include detoxification, medications and behavioral therapy in the form of individual or group 

therapy. Patients also undergo urine drug screening on a regular basis to ensure compliance. Upon 

completion of in-patient treatment, patients are discharged to outpatient treatment, a halfway house to 

continue their treatment, discharged home, or returned to jail.  

 

 Currently, the National Rehabilitation Center has an operational Research Section along with an 

authorized Research Ethics Committee. The Research Section seeks to: firstly, provide evidence-based 

data that would be used to improve the public health of UAE Nationals; secondly, disseminate academic 

knowledge through its participation in events and gatherings in UAE and abroad; and finally, catalyze 

addiction-based research in collaboration with academic and public health organizations in the UAE. 

 

Subjects and methods 

Study type: A clinical case series study. 
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Study population 

All 591 patients who visited the NRC for treatment from substance or alcohol use during the period 

February 2002 to August 2011 were included in the study. The NRC accepts for treatment only UAE 

nationals. Although nationals from all the UAE Emirates are eligible for treatment at the NRC, most of 

the patients actually come from the Emirate of Abu Dhabi where the Centre is located. All patients treated 

at the Centre during the study period were male, as there were no facilities at the center to accommodate 

females at that time. More details of the study population have been provided in chapter two. 

 

Sources of data 

All data for the study were obtained from the medical records of patients. A team of data collectors from 

the NRC and the University of UAE, Al Ain, Abu Dhabi, was trained to abstract the medical records 

using a data form prepared specifically for the purpose of this study. The data form was prepared by 

senior researchers from the NRC and the departments of public health and psychiatry at the University. 

Data collectors were students from the medical school and researchers from NRC. Data collection was 

carried out under strict confidentiality and personal identifying information was not collected. This effort 

was carried out as a joint project between the NRC and the UAE University. The data covered patient 

records for the period February 2002 to August 2011.  

 

Case notes were screened with a template for data collection that covered, several parameters, e.g., 

demographics, nature and pattern of drug use, diagnosis, educational level, referral source and discharge 

plans, family history of alcohol or drug misuse as well as other mental or medical co-morbidities. Every 

effort was made to obtain high quality data despite the difficulty of abstracting medical records that were 

not originally prepared for the purposes of research. The study was well planned and the case note 
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screeners were well trained.  They also had the option of consulting NRC clinical staff for clarification, 

particularly if there was conflicting evidence in the case notes and collecting missing data if appropriate.    

Random samples of half the cases were checked by a different independent researcher for accuracy. 

 

Data management and statistical analysis 

Information collected was entered into a database (Microsoft Access) and later exported to SPSS 

statistical package for analysis.   Appropriate descriptive statistics were used to analyze and summarize 

the data. 

 

We used Kaplan-Meier survival curve analysis to obtain survival probabilities for the ten years of 

admission with relapse and the main drug of abuse with relapse. This method assumes that patients lost 

to follow up or withdrawn alive at the end of the study have the same risk with respect to relapse as those 

remaining under observation. The second assumption is that events and losses to follow-up occur evenly 

within the interval. The third assumption is the absence of a cohort effect or secular trend. While the first 

two assumptions are likely to be true, as we have no evidence to the contrary, the third assumption is 

likely to be violated given the lower relapse percentages observed among the more recent cohorts. This 

may possibly be due to confounding by the follow-up time or, alternatively, due to an actual cohort effect 

related to improvement of health services overtime. To deal with this, we performed Cox proportional 

hazard regression in which factors, follow-up time and year of admission, were included in the model in 

addition to other variables of interest such as age, education, and main drug of abuse, marital status, and 

employment. Variables, which showed no relation to relapse, were excluded from the model. Model fit 

was assessed using the – 2 log likelihood.          
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Results 

 

A-Bivariate analysis and Cross-tabulation 

 

The descriptive statistics showed that our sample consists of relatively young people with an average age 

of 32.4 (SD= 9.6) years (ranges 16 to 66 years), and all were Emirati males. About 51% percent of 

individuals in our sample did not reach secondary education, and almost sixty percent were unemployed at 

the time of first admission. 

 

The most commonly reported main substance abused was alcohol at 44.7%, followed by heroin, at 20.5%. 

The highest relapse rate was with inhalants (55.6%) and amphetamines (37.5%); however, both were rarely 

the main abused substances (2.6% and 2.3%, respectively). Alcohol was associated with a high rate of 

relapse (32.5%) and at the same time was the most commonly abused substance representing a serious 

challenge to health care providers and the community at large.   

 

Table (1) shows the relapse rates according to the main substance of abuse.  It shows that the relapse rates 

were highest with Inhalants abusers (55.6%) and Amphetamines abusers (37.5%) followed by alcohol 

abusers (32.2%).   
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Table (1): Relapse rate by main drug of abuse, NRC 2002-2011 

Main Drug of Abuse 

Relapse after admission 

Total 

No Relapse Relapse 

Heroin 54 (75%) 18 (25.0%) 72 (20.5%) 

Marijuana 30 (83.3%) 6 (16.7%) 36 (10.3%) 

Benzodiazepines 17 (73.9%) 6 (26.1%) 23 (6.6%) 

Amphetamines 5 (65.2%) 3 (37.5%) 8 (2.3%) 

Alcohol 106 (67.5%) 51 (32.5%) 157 (44.7%) 

Inhalants 4 (44.4%) 5 (55.6%) 9 (2.6%) 

Poly-substance 38 (82.6%) 8 (17.4%) 46 (13.1%) 

Total 254 (72.4%) 97 (26.6%) 351 (100.0%) 

 

 

Table (2): Route of substance abuse and Relapse status after admission, NRC 2002-2011. 

 

Variables  
Relapse after admission  

Total No Relapse Relapse 

 

Route of administration 

 

 

Oral 

 

 

160 (71.1%) 

 

 

65 (28.9%) 

 

 

225 (100%) 

Smoked 33 (80.5%) 8 (19.5%) 41 (100%) 

Inhaled 10 (58.8%) 7 (41.2%) 17 (100%) 

IV 31 (75.6%) 10 (24.4%) 41 (100%) 

Snorted 15 (75.0%) 5 (25.0%) 20 (100%) 

 

             Total 249 (72.4%) 95 (27.6%) 344 (100%) 

Note:  the main drug of abuse, if the patient had one substance abuse such as heroin, marijuana, alcohol, etc., he was counted once. However, 

if the patient had two or more substances abused he was considered as poly-substance abuse and was counted twice. 
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We understand that the follow up time may vary by the route of administration or type of substance abuse. 

Therefore, we used Cox regression analysis to account for the varying follow up times.  

Table (3): Distribution of relapses according to year of admission preceding relapses, NRC 2002-2011: 

                  Date of Admission (years) 
Relapse after admission 

Total No Relapse Relapse 

 2002 5 (35.7%) 9 (64.3%) 14 (100.0%) 

2003 12 (36.4%) 21 (63.6%) 33 (100.0%) 

2004 22 (55.0%) 18 (45.0%) 40 (100.0%) 

2005 15 (41.7%) 21 (58.3%) 36 (100%) 

2006 25 (53.2%) 22 (46.8%) 47 (100.0%) 

2007 48 (70.6%) 20 (29.4%) 68 (100.0%) 

2008 42 (77.8%) 12 (22.2%) 54 (100.0%) 

2009 52 (77.6%) 15 (22.4%) 67 (100.0%) 

2010 71 (79.8%) 18 (20.2%) 89 (100.0%) 

2011 60 (82.2%) 13 (17.8%) 73 (100.0%) 

                              Total 352 (67.6%) 169 (32.4%) 521 (100.0%) 

 

The type of admission was compared between voluntary and involuntary admissions upon 

readmission to the NRC. Ninety-one percent of those who were admitted on voluntary basis at first 

episode were re-admitted voluntarily in the second admission episode whereas 71% of those who 

were admitted on an involuntary basis in the first episode were re-admitted on a voluntary basis in 

the second admission. 

 

 

B-Survival Analysis (Kaplan-Meier survival curve) 

 

 

Based on a literature review it was noticed that a few researchers have specifically focused on drug 

abuse using survival analysis method. This present study investigated the relapse rates and patterns 

of drug abuse relapse and their determinant in addicts of treatment centers in the NRC using the 
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survival analysis method. The Kaplan-Meier technique was used to estimate survival curves which 

track relapses over time for the whole cohort, by year of admission and by main drug of use. 

 

Table (4): Case Processing Summary for all the admission years: 

 

Date of Admission 

(years) 

Total N N of Events Censored 

N Percent 

2002 16 8 8 50.0% 

2003 18 9 9 50.0% 

2004 28 7 21 75.0% 

2005 32 15 17 53.1% 

2006 35 9 26 74.3% 

2007 56 13 43 76.8% 

2008 57 8 49 86.0% 

2009 60 9 51 85.0% 

2010 141 12 129 91.5% 

2011 137 8 129 94.2% 

Overall 580 98 482 83.1% 

 

Looking to table 4, we sumarize the total number of patients in each admission year, the total 

number of patients who relapsed each year, in addition to the number of patients who were 

censored (lost to follow-up). 

 

 

Table (5): Overall Comparisons for the different levels of Date of Admission (years). 

 Chi-Square df Sig. 

Log Rank (Mantel-Cox) 47.392 9 .000 

 

 

Survival curve is an estimate of survival based on 10 different admission years, i.e.,10 curves for 

each of the 10 years. The probability of survival will become lower and lower at the end of the 
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curve which shows the longer time of survival. The result is statistically signifecant (p<0.001 by 

Log Rank test) .  

 

 

Figuer (1): Kaplan-Meier survival curve according to date of adnission(year), NRC 2002-

2011: 

 

The log rank test included in the analysis shows that the differences in survival according to year 

of admission is statistically significant (p<0.001). 
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Table (6): Case Processing Summary for main drug of abuse: 

 

Main Drug of Abuse Total N N of Events Censored 

N Percent 

Heroin 92 18 74 80.4% 

Marijuana 66 6 60 90.9% 

Benzodiazepines 34 6 28 82.4% 

Amphetamines 16 3 13 81.2% 

Alcohol 231 51 180 77.9% 

Inhalants 12 5 7 58.3% 

Psychoactive Polysubstance 115 8 107 93.0% 

Overall 566 97 469 82.9% 

 

 

Table 6 sumarizes the total number of patients presenting with each main drug of abuse, and the 

total number of patients who relapsed each year, in addition to the number of patients who were 

censored (lost to follow-up). 

 

Table (7): Overall Comparisons for the different levels of Date of Admission (years). 

 

 Chi-Square df Sig. 

Log Rank (Mantel-Cox)    15.953 6 .014 

 

 

Survival curves provide an estimate of the survival experience (i.e., not relapsing) based on the 

main drug of abuse, i.e., separate curves are shown for each abused drug. The probability of 

survival will lower over time and the end of the curve shows the longer survival. The result is 

statistically significant (p=0.014 by Log Rank test). 
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Figure (2): Kaplan-Meier survival curve according to main drug of abuse, NRC 2002-2011: 

 
 

The log rank test included in the analysis shows that the differences in survival according to year 

of admission is statistically significant (p=0.014 by Log Rank test). 

 

 When we compare the first three years (2002-2004) of relapse events across the entire cohort, 

we found that almost 50% of our patients in the first and second year had a relapse. Later in 2004 

and 2005, it reduced to around 20% and 25%, respectively, of the total number of patients who 

had a relapse. The overall relapse occurrence was seen to improve to 20% during the later years 

of admission (2008-2011) compared to 50% in the earlier years of admission (2002-2007). 
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Similarly, we compared relapse event across the entire cohort with respect to some of the most 

common drugs used, such as heroin, alcohol, psychoactive polysubstance and inhalants.  It was 

found that the relapse with heroin for at least the first three years was 80%, alcohol and 

psychoactive polysubstance was 20% and inhalants were 50%. The reported prescribed 

psychoactive polysubstance abuse was seen to increase dramatically as indicated by the hazard 

ratio of 2.5 in the first 3 years. A similar conclusion was found here in that the relapse from various 

main drugs of abuse was seen to improve (reduce) among NRC patients in the more recent years 

of admission. 

 

C- Cox regression analysis of relapse 

 

Table (8): Unadjusted and adjusted Cox regression analysis of relapse among NRC 

patients. Abu Dhabi, UAE (2002-2011) (n=591) 

 

Characteristics measured  

 Unadjusted                                                               Adjusted  
 95.0% CI                                                               95.0% CI  

  Odds ratio (Lower, Upper)                                 p-value  Odds ratio (Lower, Upper) p-value 

      
Marital Status   0.1  0.09 

         

 Married (Reference) 1   1   

Single   0.56  (0.33 , 0.95)                                                      0.51 (0.27,0.96)   

(separated, widowed, and 

divorced together) 
 0.59  (0.35,1.00)                                                                                                      0.52 (0.25,1.07)    

          

Main Drug of Abuse   0.01   0.5 

 Heroin (Reference) 1   1   

Marijuana 0.43 (0.17,1.10)                                                                                                         0.56 (0.21,1.49)     

Benzodiazepine 0.96  (0.38,2.43)                                                                                                         0.96  (0.34 2.65)   
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Amphetamine 1.62  (0.44,5.95)                                                1.09  (0.32,3.72)    

Alcohol 1.11 ( 0.65,1.910                                                                                                   1.09  (0.58,2.02)   

Inhalants 2.46  (0.91,6,63)                                                                                          1.36  (0.37,5.01)     

Poly-substance 0.42  (0.18,0.98)        0.51  (0.18,11.38)                                        

                                                                

Employment Status  0.07   0.38 

Employed/Student 

(reference) 
1   1   

Unemployed 3.01 (0.71,12.61)    2.71  (0.61,12.06)     

Retired 3.64 (0.89.14.89)       2.77  (0.64,11.87)                                          

                                                                     

Education Status   0.76   0.9 

Primary or less (reference) 1   1   

Middle School 1.28  (0.67,2.47)   1.18   (0.54,2.56)   

Secondary School 1.01 (0.52,1.96)     1.22 (0.57,2.64)                                                

Post-secondary 0.98  (0.51,1,88)   1.32 (0.62,2.80)   

                                                                                                          

Admission year 

(old/recent)  
< 0.001    < 0.001 

  2002-2007 2.93 (1.92,4.49)   3.11 (1.84,5.25)                                                  

  2008-2011 (reference) 1   1   

          

Age group at 

admission(yrs.) 
                                                     0.85   0.78 

<20 (reference) 1   1   

20-29 1.12  (0.42,2.94)    1.94 (0.51,7.38)                                          

30-39 0.84 (0.50,1.43)    1.08   0.52,4.2.26)                                         

40+ 1.02  (0.61,1.69)   1.01  (0.56,1.85)                                           

                                                                       

Family History of Drug 

Abuse  
  0.71   0.66 

Yes 0.89  (0.50,1.61)   01.15 (0.60,2.20)                                           

No (reference) 1   1   

                                                              

Family History of 

Alcohol abuse   
0.69   0.29 

Yes 0.91 (0.57,1.44)    0.75  (6.45,1.26)                                              

No( reference) 1   1   

          

Anxiety Disorders                                                         0.33   0.5 

Yes  0.70 (0.35,1.39)      1.35  (0.55,3.30)                                               

No (reference) 1   1   

          

Mood Disorders                                                         0.49   0.76 

Yes  0.79  (0.41,1.52)     0.88  (0.41,1.91)                                           
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No (reference) 1   1   

          

Psychotic Disorders                                                          0.77   0.98 

Yes 0.87 (0.35,2.15)      1.01 (0.39,2.60)  
No (reference)  1  1  

 

 

Table (8) shows the result of Cox regression before and after adjustment for other confounders. In 

univariate analysis, only three variables showed significant associations with relapse, namely the 

main drug of abuse, employment and year of admission, with significant p-values equal to 0.01, 

0.07, and <0.001, respectively. The odds ratio for each variable in the table is then shown after 

adjusting for all other variables.  After adjustment only ‘year of admission’ remained statistically 

significant with a p-value equal to <0.001. Marital status remained marginally significant in the 

adjusted analysis with p-value equal to 0.09. 

This association can be seen in the multivariate Cox regression, namely, that there was an increased 

risk of relapse in the early years of admission compared to the more recent years, after adjusting 

for other patient characteristics. 

Discussion 

 

The survival analysis showed the overall relapse occurrence was seen to improve to 20% during the later 

years of admission (2008-2011) compared to 50% in the earlier years of admission (2002-2007).The  

relapse from various main drugs of abuse was seen to improve (reduce) among NRC patients in the recent 

years of admission. 
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The relapse rate at the NRC is consistent with studies in many parts of the world.  In a ten-year prospective 

follow up study, Xie et al., 2005, showed that approximately one-third of clients who were in full remission 

relapsed in the first year, and two-thirds relapsed over the full follow-up period. Moore et al., 2003, have 

reported that 71% who achieved 2 weeks of continuous abstinence during outpatient treatment for 

marijuana dependence relapsed to marijuana use within 6 months. Furthermore, Smyth et al., 2010, 

reported a 91% relapse rate. The data from the present study, whilst confirming findings of other studies, 

also showed that the relapse rate varied from 27% to 63.8% according to the route of administration of the 

drug. Almost sixty-four percent (n=106) of those who used alcohol relapsed, as compared to forty-nine 

percent (n=17) of those who inhaled drugs, 28% (n=16) of those who used drugs intravenously relapsed, 

and 27% (n=7) of those who snorted drugs.  

 

There was a decreased risk of relapse in the later years of admission compared to the earlier years, after 

adjusting for other patient characteristics.  The hypothesis that common predictors of relapse found in the 

literature (e.g. positive family history; higher number of previous relapses; using maladaptive coping 

strategies; higher total number of 'high risk' situations; and (undesirable life events) was partially 

confirmed. The finding that marital status is a predictor of relapse is consistent with the literature (Kassini 

et al., 2015). The drug of choice predicting relapse has not been found in other studies (Xie et al., 2005).  

Other predictors of relapse found in the literature were not found in the study. The fact that predictors found 

in other studies for example age of first use (Smyth, 2010), low literacy rates (Brandon, 2007), having a 

drug user in the family, being unemployed and being connected to drug using friends (Fakhar, 2012) were 

not found possibly due to the limitation that a retrospective dataset does not directly have access to these 

variables. If initial data was collected using a standardized assessment instrument such as the ASI 

(McLellan et al., 1980) it is possible that survival analysis may have found similar results to those found 
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in the literature.  It is also possible that common predictors do not apply to this population.  Before such a 

strong generalization could be made a prospective study that collects data using standardized instruments 

needs to be done.  Cultural context data on factors such as religiosity that is known to be a protective factor 

should also be collected.        

The only available recorded data as a possible indication of a patient’s relapse was the number of 

readmissions per patient. Prior to the establishment of the outpatient services in 2009, there were no long-

term follow up plans for patients who completed their inpatient treatment and were subsequently 

discharged. This is not a very accurate way of calculating relapse or ascertaining lapses, as the calculation 

was based on the number of admissions per patient from the end of a treatment session to a subsequent 

admission with documented drug use. Of 589 patients, 221 (38%) were not readmitted, and therefore we 

have no information on their use of drugs following discharge from the NRC. A total of 268 (46%) had 

only one admission, 10% were admitted twice and 7% were admitted three times or more. Among the 368 

admitted patients, 100 were re-admitted at least once which represents a crude relapse rate of 27.2%. 

  

The NRC reports a reduction from a 60% relapse rate in 2003 (one year after the center opened) to a 20% 

relapse rate in 2010. Half the patients who relapsed had an average duration to relapse (duration between 

successive admissions) of 159 days or more, and one quarter of the relapsed patients had an average 

duration to a relapse of 25 days. The median duration stay of patients at the NRC was 64 days in the first 

admission, 26 days in the second admission and 37 days in the third admission. The median duration to 

relapse for the voluntary and involuntary patients was 106 days and 149 days respectively.   

 

We acknowledge that, there are several aspects in this study that limit the generalizability of these findings. 

First, a limitation of our retrospective study is that relapse was defined as any single readmission. This may 
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contribute to retrospective recall bias by patients, as each admission will be with a different medical chart. 

If recall bias was present, it would have reduced our ability to detect significant associations between 

relapse and the factors, which predict it. A second limitation relates to the fact that relapse is increasingly 

recognized as a complex product of a dynamic interaction of many more distal, intermediate, proximal and 

transitional factors than those relatively few factors considered by this study. The third limitation of the 

study is related to generalizability of findings. This can be due to the reason that demographic and 

socioeconomic characteristics of patients attending drug treatment centers (voluntary) might be different 

from those who do not refer to these centers for quitting (involuntary). 

 

In conclusion, this study, similar to other studies, has shown factors associated with high relapse rate and 

determined some of its risk factors among addicts. Relapse predictive variable data needs to be collected 

in the future to study those factors in more detail and to see if the pattern of relapse changes in a future 

survival analysis. Addiction treatment centers can collect data with the support of addict’s families on their 

“high risk situations”.  These data could be very helpful in developing suitable and effective medical and 

psychological interventions (Hoseini, 2014; Chawla, 2009). 

 

 Limitations of our study may include misclassification biases, which could not be totally excluded because 

some information were not registered in the subjects’ records and were collected through interview. A few 

researchers have specifically focused on drug abuse relapse using survival analysis, which can be 

considered as an advantage of the present study. In the initial treatment, it seems necessary to also supervise 

and monitor the treatment process through staff in addiction treatment centers with the addicts’ families to 

reduce the relapse rate. 
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 Addiction treatment is a complex process, dependent on demographical, environmental, psychological and 

therapeutic factors. The most important finding from the survival analysis of addiction relapse was the 

association of marital status and relapse; thus, it is necessary to be taken into account by society, policy 

makers and authorities in the field of addiction and conduct more detailed studies in specific family 

support/therapy groups of addicts under treatment. 

 

Recommendations 

 

In terms of practice, one of the main recommendations from these findings is that interventions should be 

devised in the rehabilitation program for single and divorced patients focusing on their particular high risk 

situations.  Aftercare should also pay particular attention to the vulnerabilities of single and divorced men. 

These individuals should be targeted for follow-ups that are more regular so that signs of relapse could be 

detected early.  Community and cultural based activity for single men should also be looked at.  

As the use of some substances were more predictive of relapse, Relapse Prevention programs should also 

focus on triggers relating to particular substances and prepare individuals to deal with these through skills 

training.  

Future research should focus on finding more comprehensive methods of tracking relapse in this 

population.  Agreement could be obtained from individuals to be followed up, perhaps by an independent 

researcher on a regular basis regardless whether they are in contact with the service or not to get information 

on how they are doing.  If they are assured of confidentiality, they may indicate whether they are using 

substances or not.  This way a true picture of relapse following treatment could be obtained.   If such a 

follow-up system could also obtain information on what led to their relapse if they had relapse could also 

gather data that could be compared with established predictors of relapse in the international literature.    
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