Harm Reduction Journal© The Author(s) 2023
https://doi.org/10.1186/s12954-023-00872-0

Research

Opioid relapse and its predictors among methadone maintenance patients: a multicenter, cross-sectional study in Vietnam

Huong Thi Thanh Nguyen1 and Dai Xuan Dinh1  
(1)Faculty of Pharmaceutical Management and Economics, Hanoi University of Pharmacy, 13-15 Le Thanh Tong, Hoan Kiem District, Hanoi City, 111000, Vietnam

 

 
Dai Xuan Dinh
Email: daidinh.hup@gmail.com



Received: 16 April 2023Accepted: 14 September 2023Published online: 16 September 2023
Abstract
Background
Opioid relapse, one of the common and severe problems during methadone maintenance treatment, can give rise to poor treatment outcomes. This study measured the opioid relapse rate and its associated factors among methadone maintenance patients in Vietnam.

Methods
Information about the demographic characteristics and social support of 655 patients was collected through direct interviews. Medical records were used to gather data on treatment characteristics. Relapse was determined via urine opioid test results.

Results
The overall relapse rate of patients during treatment was 13.1%. According to the multivariate logistic regression model, living in mountainous areas (adjusted odds ratio (aOR) = 3.63, 95% CI 1.90–7.46) and long duration of drug use in the past (aOR = 1.06, 95% CI 1.03–1.09) were associated with an increase in the odds of opioid relapse. By contrast, living with many family members (aOR = 0.69, 95% CI 0.55–0.85), having longer treatment time (aOR = 0.80, 95% CI 0.73–0.87), and completely adhering to treatment (aOR = 0.38, 95% CI 0.23–0.64) were protective for opioid relapse. As per the univariate analyses, the odds of opioid relapse declined by 25% for each increase of one close friend or relative (OR = 0.75, 95% CI 0.66–0.86). Regarding social support (range score: 0–100), each additional increase of one score was associated with a 1% decrease in the odds of opioid relapse (OR = 0.99, 95% CI 0.98–0.99). Patient sex, education level, occupation type, patient’s monthly income, family’s monthly income, the number of previous treatments, daily methadone dose, comorbidity, and received antiretroviral therapy were not associated with opioid relapse among patients (p > 0.05).

Conclusions
Residence, the role of family and social support, and treatment adherence should be paid more attention to guarantee and enhance the success of methadone maintenance treatment.
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Introduction
Recently, using illicit drugs has been one serious public health problem. According to the United Nations Office on Drugs and Crime, in 2020, roughly 284 million people between the age of 15 and 64 used these drugs at least once. Young people have used more drugs than adults. It was estimated that using these detrimental substances led to 0.5 million deaths and 31 years of healthy life lost. Four drug types commonly used worldwide include cannabis, opioids, amphetamine-type stimulants, and cocaine. In 2020, opioids were used by 1.2% of the global population, doubling the figure for the year 2010. Of an estimated 61 million opioid users, 31 million used opiates, mainly heroin [1]. Notably, opioids were the most lethal group of drugs when about 70% of deaths related directly to drugs were attributed to opioids (mainly overdoses) [1, 2].
Globally, 87 countries had at least one opioid agonist therapy program in 2022 [3]. As per the World Health Organization (WHO), methadone and buprenorphine are two opioid agonists commonly used in clinical practice to manage opioid dependence (for both detoxification and maintenance treatment) [4]. With a solid evidence base, these two therapeutic drugs are featured on the 2021 WHO Model List of Essential Medicines [5]. Compared with buprenorphine, methadone is prioritized in use because of its effectiveness and low cost [4, 6].
In Vietnam, there is an estimation of 235,000 people who use drugs [7]. Vietnam has provided methadone maintenance treatment (MMT) since 2008. During working hours, patients have to go to MMT clinics daily to receive and take methadone under the supervision of medical personnel. During MMT, besides doctors, clinic counselors also bear responsibility for counseling and providing psychosocial support to patients (such as side effects of methadone, how to handle an overdose, healthy lifestyle, and occupation). If the patients do not adhere to the treatment, the MMT can be temporarily stopped and even wholly ceased, and then they can be sent to drug addiction treatment centers [8, 9]. From April 2021, multiday take-home methadone programs have been piloted in some provinces. To be enrolled in these programs, patients must fully comply with MMT. As of September 2022, approximately 51,000 patients took methadone to treat opioid dependence nationwide, including 3,000 patients receiving take-home methadone doses [10].
Opioid relapse is one of the common and severe problems during MMT and can lead to poor treatment outcomes. Concomitant use of opioids was associated with non-adherence and decreased retention rates among MMT patients [11]. The treatment dropout rate increased threefold among patients who continued using drugs during MMT compared with nonusers [12]. Previous studies showed that many patients did not completely abstain from opioids and continued to use these pernicious substances while on MMT [13–19]. After abstinence, resumption of opioid use is one risk factor for opioid-related overdose, which caused 115,000 deaths in 2017 [2]. As a result, concurrent opioid use during MMT should be paid more attention to. To date, negligible data are available on opioid relapse and its associated factors among MMT patients in Vietnam [20–22]. Of these studies, data were collected before the year 2017. Several other limitations included small sample sizes, data collection in only one province, and/or not assessing the role of social support. To fill this knowledge gap, this research investigated opioid relapse while undergoing treatment and determined its predictors among MMT patients in Vietnam.

Methods
Ethics
This multicenter, cross-sectional study was assessed and approved by the ethics committee of the Hanoi University of Pharmacy (number: 21-12/PTC-HĐĐĐ). We obtained the permission of clinic directors before interviewing patients and collecting data from medical records. All MMT patients gave their written informed consent before participating in this research.

Study setting
There is an estimation of more than 51,000 patients enrolling in MMT programs in 330 clinics in 63 provinces/cities all over Vietnam [10]. This study was carried out in one metropolis and two mountainous provinces. Hanoi capital (18 MMT clinics, 4900 patients) is a representative of plain and urban areas, while Son La (13 MMT clinics, 1179 patients) and Dien Bien (9 MMT clinics, 3480 patients) can be considered as mountainous and rural areas. One clinic in Hanoi, one in Dien Bien, and two in Son La were purposely selected to collect data from January to May 2022.

Participants
Patients were eligible if they (1) were at least 18 years old, (2) were willing to participate in this research and provide written informed consent, (3) were able to communicate and complete the questionnaire, (4) did not contract severe diseases, and (5) have started MMT about more than 3 months at selected clinics. The formula used to compute sample size for estimating a population proportion is n = (Z/m)2.p.(1 − p). With Z = 1.96 (α = 0.05), a margin of error of 3% (m = 0.03), and p = 0.134 [21], the minimum sample size was 496. Eligible patients were recruited using a convenience sampling method. Among a total of 1,108 patients from the four selected MMT clinics, 682 patients were approached. 96.04% (655 patients) agreed to participate in this research.

Data collection
Data collectors were Master’s or specialist students from the Hanoi University of Pharmacy. They were trained about the study’s objectives, the questionnaire, and possible issues during data collection. Eligible patients were approached when they came to MMT clinics to take methadone. Medical staff working in MMT clinics supported the research team in approaching patients. After listening to a short introduction about research aims and procedures, patients were invited to take part in this research and signed written informed consent. Then, they were interviewed by data collectors for about 10–15 min. Information collected via interviews included demographic characteristics of patients and their social support. Patients did not receive any incentives or money for their participation. After the interviews with patients, data collectors continued to gather information on their treatment process from medical records. Data-collection forms will not be shared with anyone to guarantee patient confidentiality. Data were entered into an Excel file with patients’ codes (not including their names).

Measurement
Outcome variables
The primary outcome was whether or not the patients relapsed opioids in the last 3 months. Relapse was determined via urine opioid tests. In Vietnam, as per the treatment guidelines of the Ministry of Health, for the first year of MMT, at least one urine opioid test is performed on a random day per month. After that, urine opioid tests are performed when the doctor requires them (for stable MMT patients, this test can be performed per 3 months) [9]. This explains why a treatment time of at least 3 months was one of the inclusion criteria in this study (to ensure that patients had at least one urine test). In previous studies, relapse events were defined as the use of opioids during MMT, which were determined via patients’ self-report and/or urine test results [13, 23–26]. In this study, a patient was regarded to have relapsed if, in the last 3 months, this person had at least one positive urine test for opioids. In addition, the patient must have had at least one negative test for opioids before this positive test.

Demographic characteristics of patients and social support
Demographic characteristics collected through interviews with the patients included: sex, highest education level, place of residence, occupation, patient’s monthly income, family’s monthly income, people living with the patient, and difficulties in MMT. We used the Vietnamese version of the Medical Outcomes Study-Social Support Survey (MOS-SSS) questionnaire to measure patients’ social support. Its validity and reliability were demonstrated [27]. This questionnaire comprises 20 questions. The first question concerns the number of close friends and relatives of the patients. Nineteen remaining questions can be divided into four domains (affectionate support, emotional-information support, positive social interaction, and tangible support) and one additional question. For each question, patients could choose one of the five answers: none of the time, a little of the time, some of the time, most of the time, and all of the time. The social support score of each patient was computed for these 19 questions and transformed to a 0–100 scale. The higher score, the higher the social support [28, 29].

MMT characteristics
Patients’ medical records were used to gather information on treatment characteristics. They included patients’ year of birth, initial drug use age, duration of drug use in the past, types of drugs used, routes of drug use, the number of previous treatments, time to start MMT in the current clinic, daily methadone dose, the number of times that patients missed methadone doses in the last month, comorbidity, antiretroviral therapy (ART), and last three urine opioid test results. A patient was classified as “non-adherence” if this person missed at least one methadone dose in the last month.


Data analysis
R software version 4.2.3 was used to perform statistical analyses. Used packages included psych, table1, Epi, epiDisplay, FSA, BAS, ResourceSelection, ggplot2, gridExtra, and pROC. Numeric variables (such as social support score) were reported with means (SD—standard deviations) and/or medians (IQR—interquartile range). The Shapiro–Wilk test was used to evaluate the normal distribution of numeric variables (a p value > 0.05 indicated a normal distribution). Numbers and percentages (%) were employed to describe categorical variables (such as education level). The correlations between two categorical variables were assessed via the Chi-squared and Fisher’s exact tests.
To determine factors associated with opioid relapse, univariate and multivariate logistic regression models were performed. To minimize the complexity of models and prevent overfitting and multicollinearity, variables in the multivariate logistic regression model were selected using the Bayesian Model Averaging method. The Hosmer–Lemeshow test and the AUC (area under the curve) were used to assess the goodness of fit of the multivariate model. A p value lower than 0.001 was considered statistical significance.


Results
Demographic characteristics of MMT patients and opioid relapse
Of the total 655 MMT participants, a majority of them were males (98.5%). About 91.0% had the highest education level of high school or lower. The patients’ average age was 42.43 ± 9.69 years old (median = 43, IQR: 36–49). Nearly two-thirds lived in mountainous areas. A quarter of patients did not work, while nearly half did seasonal or part-time jobs. Farmers and freelancers accounted for 53.7% of participants. The average monthly income of patients and their families was 125.00US$ (median = 84.75, IQR: 0–180.09) and 318.22US$ (median = 211.87, IQR: 169.49–423.73), respectively. In addition, a patient lived with about one to four family members (87.0%) and had one to five close friends and relatives (79.7%). Overall, patients’ average social support score was 63.18 ± 25.73 (median = 65.79, IQR: 47.37–83.55) (Table 1).Table 1Demographic characteristics of methadone maintenance patients


	Demographic characteristics
	Number
	%
	Non-relapse
n (%)
	Relapse
n (%)
	p value

	Age

	< 40
	254
	38.8
	212 (83.5%)
	42 (16.5%)
	0.080

	40–50
	265
	40.5
	233 (87.9%)
	32 (12.1%)
	 
	> 50
	136
	20.8
	124 (91.2%)
	12 (8.8%)
	 
	Sex

	Male
	645
	98.5
	561 (87.0)
	84 (13.0)
	0.628

	Female
	10
	1.5
	8 (80.0)
	2 (20.0)
	 
	Highest level of education

	Primary school or lower
	90
	13.7
	80 (88.9%)
	10 (11.1%)
	0.618

	Secondary school
	272
	41.5
	231 (84.9%)
	41 (15.1%)
	 
	High school
	234
	35.7
	205 (87.6%)
	29 (12.4%)
	 
	College, university, or higher
	59
	9.0
	53 (89.8%)
	6 (10.2%)
	 
	Area

	Metropolitan
	237
	36.2
	225 (94.9%)
	12 (5.1%)
	< 0.001

	Mountainous
	418
	63.8
	344 (82.3%)
	74 (17.7%)
	 
	Occupation

	Not working
	164
	25.0
	146 (89.0%)
	18 (11.0%)
	0.013

	Farmer
	150
	22.9
	123 (82.0%)
	27 (18.0%)
	 
	Freelancer
	202
	30.8
	169 (83.7%)
	33 (16.3%)
	 
	Trader
	46
	7.0
	42 (91.3%)
	4 (8.7%)
	 
	Other occupations
	93
	14.2
	89 (95.7%)
	4 (4.3%)
	 
	Occupation type

	Not working
	164
	25.0
	146 (89.0%)
	18 (11.0%)
	0.129

	Seasonal or part-time
	307
	46.9
	258 (84.0%)
	49 (16.0%)
	 
	Full-time
	184
	28.1
	165 (89.7%)
	19 (10.3%)
	 
	Patient’s monthly income (million Vietnam dongs)

	< 1
	187
	28.5
	166 (88.8%)
	21 (11.2%)
	0.303

	1–3
	248
	37.9
	209 (84.3%)
	39 (15.7%)
	 
	> 3
	220
	33.6
	194 (88.2%)
	26 (11.8%)
	 
	Family’s monthly income (million Vietnam dongs)

	< 4
	143
	21.8
	121 (84.6%)
	22 (15.4%)
	0.012

	4–7
	290
	44.3
	243 (83.8%)
	47 (16.2%)
	 
	> 7
	222
	33.9
	205 (92.3%)
	17 (7.7%)
	 
	Number of family members living with the patient

	Living alone
	38
	5.8
	33 (86.8%)
	5 (13.2%)
	0.003

	1–2
	322
	49.2
	269 (83.5%)
	53 (16.5%)
	 
	3–4
	248
	37.9
	220 (88.7%)
	28 (11.3%)
	 
	5 and higher
	47
	7.2
	47 (100%)
	0 (0.0%)
	 
	Number of close friends/relatives

	None
	24
	3.7
	19 (79.2%)
	5 (20.8%)
	< 0.001

	1–2
	262
	40.0
	210 (80.2%)
	52 (19.8%)
	 
	3–4
	190
	29.0
	171 (90.0%)
	19 (10.0%)
	 
	5 and higher
	179
	27.3
	169 (94.4%)
	10 (5.6%)
	 
	Social support score

	0 to < 25
	62
	9.5
	50 (80.6%)
	12 (19.4%)
	0.040

	25 to < 50
	109
	16.6
	88 (80.7%)
	21 (19.3%)
	 
	50 to < 75
	257
	39.2
	226 (87.9%)
	31 (12.1%)
	 
	75 to 100
	227
	34.7
	205 (90.3%)
	22 (9.7%)
	 

Exchange rate: 1 million Vietnam dongs (VND) = 42.373 US dollars



The opioid relapse rate among patients living in metropolitan areas (5.1%) was significantly lower than that of those living in mountainous areas (17.7%) (p < 0.001). Among age groups, the highest rate of opioid relapse was for patients under 40 years old (16.5%). Low relapse rates were found among patients living with at least five family members (0%) and those having more than four close friends/relatives (5.6%). In comparison with the non-relapse group, patients who relapsed to opioid use had fewer family members (mean: 2.50 and 2.02, p = 0.005) and fewer close friends/relatives (mean: 4.06 and 2.38, p < 0.001), respectively. The average social support score of non-relapse patients (64.52) was also significantly higher than that of the relapse group (54.33) (p < 0.001) (Table 1).

Patients’ treatment characteristics and opioid relapse
Most patients started using drugs at age 30 or lower (85.5%). On average, their duration of drug use was 11.21 ± 7.76 years. Common routes of drug use included injecting (434 patients), snorting/intranasal (172 patients), smoking (145 patients), and oral (6 patients). In the past, fourth-fifths of MMT patients (79.8%) dropped out of treatment at least once. Patients’ average treatment time in the current MMT clinics was 5.04 ± 3.40 years. 85.6% of patients received a daily methadone dose of 120 mg or less. In the last month, the prevalence of complete adherence to treatment among all patients was 73.3%. In addition, there were 350 patients with at least one comorbidity (53.4%). The common comorbidities included hepatitis C (284 patients), Human Immunodeficiency Virus—HIV (70 patients), hepatitis B (64 patients), tuberculosis (17 patients), and peptic ulcer (10 patients). All 70 patients with HIV received ART (Table 2).Table 2Treatment characteristics and opioid relapse


	Treatment characteristics
	Number
	%
	Non-relapse
n (%)
	Relapse
n (%)
	p value

	Initial drug use age

	< 20
	186
	28.4
	152 (81.7%)
	34 (18.3%)
	0.015

	20–30
	374
	57.1
	328 (87.7%)
	46 (12.3%)
	 
	> 30
	95
	14.5
	89 (93.7%)
	6 (6.3%)
	 
	Duration of drug use in the past (year)

	< 5
	125
	19.1
	114 (91.2%)
	11 (8.8%)
	< 0.001

	5–10
	253
	38.6
	235 (92.9%)
	18 (7.1%)
	 
	> 10
	277
	42.3
	220 (79.4%)
	57 (20.6%)
	 
	The number of previous treatment

	No
	132
	20.2
	109 (82.6%)
	23 (17.4%)
	0.259

	1–2
	329
	50.2
	290 (88.1%)
	39 (11.9%)
	 
	3 or more
	194
	29.6
	170 (87.6%)
	24 (12.4%)
	 
	Comorbidity

	No
	350
	53.4
	259 (84.9%)
	46 (15.1%)
	0.206

	Yes
	305
	46.6
	310 (88.6%)
	40 (11.4%)
	 
	Antiretroviral therapy

	No
	585
	89.3
	506 (86.5%)
	79 (13.5%)
	0.527

	Yes
	70
	10.7
	63 (90.0%)
	7 (10.0%)
	 
	Treatment time (year)

	< 3
	196
	29.9
	150 (76.5%)
	46 (23.5%)
	< 0.001

	3–6
	224
	34.2
	202 (90.2%)
	22 (9.8%)
	 
	> 6
	235
	35.9
	217 (92.3%)
	18 (7.7%)
	 
	Daily methadone dose (mg)

	< 60
	238
	36.3
	203 (85.3%)
	35 (14.7%)
	0.457

	60–120
	323
	49.3
	281 (87.0%)
	42 (13.0%)
	 
	> 120
	94
	14.4
	85 (90.4%)
	9 (9.6%)
	 
	Adherence

	Yes
	480
	73.3
	433 (90.2%)
	47 (9.8%)
	< 0.001

	No
	175
	26.7
	136 (77.7%)
	39 (22.3%)
	 



Patients who commenced using drugs at the age of < 20 years old had a high proportion of opioid relapse (18.3%). Notably, high relapse rates were also found among patients with more than 10 years of drug use (20.6%) and those with less than 3 years of treatment time (23.5%) (p < 0.001). Opioid relapse among non-adherent patients (22.3%) was 2.28 times more likely when compared with those who completely adhered to MMT (9.8%) (p < 0.001) (Table 2).

Factors associated with opioid relapse among methadone maintenance patients
In the last 3 months, the overall relapse rate during MMT was 13.1%. According to the findings from the multivariate logistic regression model, patients living in mountainous areas were 3.63 times (95% CI 1.90–7.46) more likely to relapse into opioid use as compared to those in metropolitan areas (p < 0.001). Patients who completely adhered to MMT experienced a remarkable reduction of 62% in the odds of opioid relapse compared to non-adherent patients (p < 0.001). The odds of opioid relapse slightly increased by 6% for each 1-year increase in the duration of drug use in the past (aOR = 1.06, 95% CI 1.03–1.09, p < 0.001). In addition, for each one-unit increase in the number of family members living with the patient (one person) and treatment time (1 year), the odds of opioid relapse decreased by approximately 31% (aOR = 0.69, 95% CI 0.55–0.85, p < 0.001) and 20% (aOR = 0.80, 95% CI 0.73–0.87, p < 0.001), respectively (Table 3, Fig. 1).Table 3Factors associated with opioid relapse among methadone maintenance patients


	Variables
	Univariate logistic regression
	Multivariate logistic regression

	OR (95% CI)
	p value
	aOR (95% CI)
	p value

	1. Sex (ref: female)

	 Male
	0.60 (0.13–2.87)
	0.521
	 	 
	2. Age (years old)
	0.98 (0.95–1.00)
	0.037
	 	 
	3. Residence (ref: Metropolitan)

	 Mountainous
	4.03 (2.14–7.59)
	< 0.001
	3.63 (1.90–7.46)
	< 0.001

	4. Education level (ref: College, university, or higher)

	 Primary school or lower
	1.10 (0.38–3.22)
	0.856
	 	 
	 Secondary school
	1.57 (0.63–3.88)
	0.331
	 	 
	 High school
	1.25 (0.49–3.17)
	0.638
	 	 
	5. Occupation type (ref: full-time)

	 No
	1.07 (0.54–2.12)
	0.844
	 	 
	 Seasonal or part-time
	1.65 (0.94–2.90)
	0.082
	 	 
	6. Career (ref: Farmer)

	 Not working
	0.56 (0.30–1.07)
	0.079
	 	 
	 Freelancer
	0.89 (0.51–1.56)
	0.682
	 	 
	 Trader
	0.43 (0.14–1.31)
	0.139
	 	 
	 Others
	0.20 (0.07–0.61)
	0.004
	 	 
	7. Patient’s income per month (million VND)
	0.99 (0.92–1.06)
	0.749
	 	 
	8. Family’s income per month (million VND)
	0.95 (0.91–1.00)
	0.0504
	 	 
	9. Number of family members living with the patient
	0.76 (0.64–0.92)
	0.003
	0.69 (0.55–0.85)
	< 0.001

	10. Number of close friends/relatives
	0.75 (0.66–0.86)
	< 0.001
	 	 
	11. Social support score
	0.99 (0.98–0.99)
	< 0.001
	 	 
	12. Initial drug use age
	0.94 (0.90–0.98)
	0.004
	 	 
	13. Duration of drug use in the past (year)
	1.06 (1.04–1.09)
	< 0.001
	1.06 (1.03–1.09)
	< 0.001

	14. The number of previous treatment
	0.94 (0.81–1.08)
	0.378
	 	 
	15. Daily methadone dose (mg)
	0.995 (0.99–1.00)
	0.064
	 	 
	16. Treatment time (year)
	0.83 (0.76–0.90)
	< 0.001
	0.80 (0.73–0.87)
	< 0.001

	17. Adherence (ref: No)

	 Yes
	0.38 (0.24–0.60)
	< 0.001
	0.38 (0.23–0.64)
	< 0.001

	18. Comorbidity
	0.73 (0.46–1.14)
	0.168
	 	 
	19. ART (Ref: No)

	 Yes
	0.71 (0.31–1.61)
	0.414
	 	 

Exchange rate: 1 million Vietnam dongs (VND) = 42.373 US dollars
OR odds ratio, aOR adjusted odds ratio, CI confidence interval, ref reference
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Fig. 1The receiver operating characteristic (ROC) curve analysis for the multivariate logistic regression model. Model: Opioid relapse ~ residence (metropolitan/mountainous) + the number of family members living with MMT patients + duration of drug use in the past (year) + treatment time (year) + treatment adherence (yes/no). The Hosmer–Lemeshow goodness of fit test results demonstrated that the multivariate logistic regression model could adequately fit the data (χ2 = 4.742, df = 8, p = 0.785). The AUC of this model was 0.789 (95% CI 0.741–0.839)


As per the results from univariate logistic regression models, the odds of opioid relapse declined by 25% for each increase of one close friend or relative (OR = 0.75, 95% CI 0.66–0.86, p < 0.001). Regarding social support (range score: 0–100), each additional increase of one score was associated with a 1% decrease in the odds of opioid relapse (OR = 0.99, 95% CI 0.98–0.99, p < 0.001). Furthermore, factors not associated with opioid relapse included the patient’s sex, education level, occupation type, patient’s monthly income, family’s monthly income, the number of previous treatments, daily methadone dose, comorbidity, and ART (p > 0.05) (Table 3).


Discussion
For people using opioids, methadone is one effective maintenance therapy in treating opioid dependence [30–32]. MMT is essential in reducing criminal activities and improving the employment rate and social well-being among patients [33]. During MMT, patients must face many difficulties and challenges [34, 35]. Opioid relapse is a severe problem that can hinder the effectiveness of MMT. In this study, we collected data via interviews with patients and their medical records to investigate opioid relapse and its associated factors among 655 MMT patients in one metropolis and two mountainous provinces of Vietnam. The results showed that the opioid relapse rate was reasonably low. Risk factors for opioid relapse included living in mountainous areas, living with fewer family members, having fewer close friends and relatives, low social support, having a long duration of drug use in the past, having a short treatment time, and not adhering to MMT. These findings can be used to improve patients’ health, thereby contributing to the success of MMT programs in Vietnam.
In this study, most of the patients were males and had a low level of education (high school or lower), in line with the results from previous studies in Vietnam [20–22]. The opioid relapse rate among MMT patients was 13.1%, similar to the finding of a study in the Tuyenquang province of Vietnam (13.4%) [21], but far lower than the results of studies in Iran (76.6%) [36], the United States (54%) [25], and China (44.9%) [13]. The opioid relapse rates varied across areas and countries because of the differences in the study time (year), location (urban or rural, mountainous or metropolitan), the duration used to assess opioid relapse (for example, 3 months, 1 year, or 2 years), and data collection sources (using medical records or direct interviews with patients).
The residence was a factor significantly associated with opioid relapse in this study. The relapse rate of patients living in mountainous areas (Dien Bien and Son La provinces) was significantly higher than those living in metropolitan areas (Hanoi capital). The population density was high in Hanoi (about 2480 people/km2) but extremely low in Dien Bien (66 people/km2) and Son La (91 people/km2) [37]. Low population density and difficulties in traveling can hinder the accessibility to MMT clinics for patients in mountainous areas. In addition, Dien Bien and Son La are two mountainous provinces bordering Laos. In these provinces (especially border areas), geographical barriers and rough terrain can facilitate unlawful activities such as growing poppy plans, drug trafficking, and smuggling [38, 39]. Patients also can be influenced by their peer drug users and relapse into opioid use since many people are using drugs in these two provinces.
The crucial roles of family and social support in treating opioid dependence were displayed in previous studies [40–42]. In China, patients with family members who supported them during MMT were 0.75 times (95% CI 0.60–0.94) less likely to use heroin concurrently. In addition, there was a positive correlation between patients’ family problems and their concurrent heroin use (aOR: 2.01, 95% CI 1.03–3.93) [40]. Patients having no family support (emotion or finance) were 2.03 times more likely to relapse to opioid use in comparison with those having this support (p = 0.012) [20]. Social support was a protective factor against opioid relapse for MMT patients in a study conducted in the Sichuan province of China (OR = 0.89, 95% CI 0.83–0.95) [41]. In this study, living with many family members, having many close friends and relatives, and having a high social support score were protective factors against opioid relapse for Vietnamese MMT patients. As a result, during MMT and in patients’ lives, family members, relatives, friends, and the community can support them to reduce stress, overcome discrimination, improve their health-related quality of life, and contribute to lowering the risk of opioid relapse [43].
Treatment adherence was a protector against not only recurrent relapse but also dropout among MMT patients [24, 44]. In China, concurrent opioid use during MMT was associated with poor attendance (the attendance rate was the proportion of days that a patient received methadone over the study period). Patients with an attendance rate of < 20% and from 20 to < 50% were respectively 3.60 (95% CI 1.55–8.33) and 2.80 (95% CI 1.48–5.33) times more likely to experience concomitant opioid use during MMT as compared with those with a rate of ≥ 80% [14]. Like the studies above, non-adherence was a significant risk factor for opioid relapse among Vietnamese patients. Regarding treatment time, a high relapse rate was found among Vietnamese patients with a short duration of MMT, which conformed with the results of previous studies in China [16] and Vietnam [21]. Patients with longer treatment times may understand the pernicious effects of opioids on their health and the benefits of MMT. Therefore, they desired to completely break up with opioids, start a new life, and pursue family happiness [45–47]. Besides, in this study, having a long duration of drug use in the past was an additional risk factor for opioid relapse. Those with a long duration of opioid use may have many peer drug users. Under their influence, MMT patients could be tempted, return to the old drug use environment, and relapse into opioid dependence. Another possible reason is the destructive time-dependent effects of long-term opioid use on the patient’s cognitive abilities, such as impaired neuropsychological function, impulsivity, and deficits in memory, attention, and executive function [48, 49].
Regarding study strengths, instead of interviewing patients or employing a self-reported approach, using medical records to gather information on opioid relapse can help to avoid deliberate concealment and recall bias. A p value < 0.001, considered statistical significance, can bring a higher reproducibility of findings. Using the Bayesian Model Averaging method to select independent variables in the multivariate logistic regression model is another strength (for example, reducing the overconfidence and the complexity of models, preventing overfitting and multicollinearity, and giving optimal predictions (beneficial when the target is to make predictions) [50]). However, this research has several following limitations. First, causal relationships between opioid relapse and independent variables cannot be determined in a cross-sectional study. For example, between opioid relapse and treatment non-adherence, we cannot determine which is the cause and which is the effect. In addition, recruiting patients using a convenience sampling technique can lower the generalization of results. Finally, only collecting the data of patients in one city and two provinces cannot be representative of MMT patients all over Vietnam.

Conclusion
A low rate of opioid relapse was found among Vietnamese MMT patients. Risk factors significantly associated with opioid relapse included living in mountainous areas, living with fewer family members, having fewer close friends and relatives, low social support, long duration of drug use in the past, short treatment time, and treatment non-adherence. In the context of expanding the program of multiday take-home doses of methadone nationwide, the government and the authorities can focus on these factors to support MMT patients during MMT and curb opioid relapse among them.

Acknowledgements
The authors would like to thank the medical staff and colleagues who assisted us in the process of data collection. We also appreciate the enthusiastic participation of all 655 patients in this study.

Author contributions
HTTN: conceptualization, data curation, investigation, methodology, project administration, resources, supervision, writing—review & editing. DXD: conceptualization, data curation, formal analysis, investigation, methodology, project administration, software, supervision, validation, visualization, writing—original draft, writing—review & editing. All authors read and approved the final manuscript.

Funding
The author(s) received no specific funding for this work.

Availability of data and materials
The datasets used and/or analysed during the current study are available from the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participate
This multicenter, cross-sectional study was assessed and approved by the ethics committee of the Hanoi University of Pharmacy (number: 21-12/PTC-HĐĐĐ). We obtained the permission of clinic directors before interviewing patients and collecting data from medical records. All MMT patients gave their written informed consent before participating in this research.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.


References
	1.
United Nations Office on Drugs and Crime. World drug report 2022. United Nations Publication; 2022. p. 15, 18, 28, 29, 60.

	2.
World Health Organization. Opioid overdose, 2021. https://​www.​who.​int/​news-room/​fact-sheets/​detail/​opioid-overdose. Accessed 15 Apr 2023.

	3.
Harm Reduction International. The global state of harm reduction 2022. 8th ed. London: Harm Reduction International; 2022. p. 22, 23.

	4.
World Health Organization. Guidelines for the psychosocially assisted pharmacological treatment of opioid dependence. Geneva: World Health Organization; 2009. p. x, xi.

	5.
World Health Organization. World Health Organization model list of essential medicines 22nd list. Geneva: World Health Organization; 2021. p. 52.

	6.
Mattick RP, Breen C, Kimber J, Davoli M. Buprenorphine maintenance versus placebo or methadone maintenance for opioid dependence. Cochrane Database Syst Rev. 2014;2:CD002207. https://​doi.​org/​10.​1002/​14651858.​CD002207.​pub4.Crossref

	7.
Vietnam Ministry of Labour, War Invalids and Social Affairs. Report on the situation and results of the prevention and control of prostitution and drug addiction treatment in 2020 and orientations, tasks in 2021, 2021. p. 2.

	8.
Le UTN, Tran TT, Le GT, Thai TT. Methadone maintenance treatment in Ho Chi Minh City, Vietnam: multidimensional measure of adherence and associated factors. Glob Public Health. 2022;17(2):313–23. https://​doi.​org/​10.​1080/​17441692.​2020.​1864750.CrossrefPubMed

	9.
Vietnam Ministry of Health. Decision No 3140/QD-BYT on guideline for substance abuse treatment using methadone, 2010. p. 6–16.

	10.
Vietnam Ministry of Health. Expanding the program of multiday take-home doses of methadone nationwide, 2022. https://​moh.​gov.​vn/​tin-noi-bat/​-/​asset_​publisher/​3Yst7YhbkA5j/​content/​mo-rong-viec-cap-phat-thuoc-methadone-nhieu-ngay-ra-toan-quoc. Accessed 15 Apr 2023.

	11.
Zhang L, Zou X, Zhang D, Li X, Zhao P, Ling L. Investigation of repeat client drop-out and re-enrolment cycles in fourteen methadone maintenance treatment clinics in Guangdong, China. PLoS ONE. 2015;10(10):e0139942. https://​doi.​org/​10.​1371/​journal.​pone.​0139942.CrossrefPubMedPubMedCentral

	12.
White WL, Campbell MD, Spencer RD, Hoffman HA, Crissman B, DuPont RL. Patterns of abstinence or continued drug use among methadone maintenance patients and their relation to treatment retention. J Psychoact Drugs. 2014;46(2):114–22. https://​doi.​org/​10.​1080/​02791072.​2014.​901587.Crossref

	13.
Li L, Lin C, Wan D, Zhang L, Lai W. Concurrent heroin use among methadone maintenance clients in China. Addict Behav. 2012;37(3):264–8. https://​doi.​org/​10.​1016/​j.​addbeh.​2011.​11.​004.CrossrefPubMed

	14.
Luo X, Gong X, Zhao P, Zou X, Chen W, Ling L. Positive percentages of urine morphine tests among methadone maintenance treatment clients with HIV/AIDS: a 12-month follow-up study in Guangdong Province, China. BMJ Open. 2017;7(4):e014237. https://​doi.​org/​10.​1136/​bmjopen-2016-014237.CrossrefPubMedPubMedCentral

	15.
Sullivan SG, Wu Z, Cao X, Liu E, Detels R, National Methadone Maintenance Treatment Working Group. Continued drug use during methadone treatment in China: a retrospective analysis of 19,026 service users. J Subst Abuse Treat. 2014;47(1):86–92. https://​doi.​org/​10.​1016/​j.​jsat.​2013.​12.​004.CrossrefPubMed

	16.
Wang R, Ding Y, Bai H, Duan S, Ye R, Yang Y, et al. Illicit heroin and methamphetamine use among methadone maintenance treatment patients in Dehong Prefecture of Yunnan Province, China. PLoS ONE. 2015;10(7):e0133431. https://​doi.​org/​10.​1371/​journal.​pone.​0133431.CrossrefPubMedPubMedCentral

	17.
Zhang L, Chow EP, Zhuang X, Liang Y, Wang Y, Tang C, et al. Methadone maintenance treatment participant retention and behavioural effectiveness in China: a systematic review and meta-analysis. PLoS ONE. 2013;8(7):e68906. https://​doi.​org/​10.​1371/​journal.​pone.​0068906.CrossrefPubMedPubMedCentral

	18.
Mughal AY, Stockton MA, Bui Q, Go V, Pence BW, Ha TV, et al. Examining common mental health disorders in people living with HIV on methadone maintenance therapy in Hanoi, Vietnam. Harm Reduct J. 2021;18(1):45. https://​doi.​org/​10.​1186/​s12954-021-00495-3.CrossrefPubMedPubMedCentral

	19.
Khue PM, Tham NT, Thanh Mai DT, Thuc PV, Thuc VM, Han PV, et al. A longitudinal and case-control study of dropout among drug users in methadone maintenance treatment in Haiphong, Vietnam. Harm Reduct J. 2017;14(1):59. https://​doi.​org/​10.​1186/​s12954-017-0185-7.CrossrefPubMedPubMedCentral

	20.
Hoang T, Nguyen H, Shiraishi RW, Nguyen M, Bingham T, Nguyen D, et al. Factors associated with concurrent heroin use among patients on methadone maintenance treatment in Vietnam: a 24-month retrospective analysis of a nationally representative sample. Int J Drug Policy. 2018;55:113–20. https://​doi.​org/​10.​1016/​j.​drugpo.​2018.​02.​020.CrossrefPubMedPubMedCentral

	21.
Tran BX, Boggiano VL, Thi Nguyen HL, Nguyen LH, Nguyen HV, Hoang CD, Le HT, Tran TD, Le HQ, Latkin CA, Thi Vu TM, Zhang MW, Ho RC. Concurrent drug use among methadone maintenance patients in mountainous areas in northern Vietnam. BMJ Open. 2018;8(3):e015875. https://​doi.​org/​10.​1136/​bmjopen-2017-015875.CrossrefPubMedPubMedCentral

	22.
Tran BX, Ohinmaa A, Mills S, Duong AT, Nguyen LT, Jacobs P, et al. Multilevel predictors of concurrent opioid use during methadone maintenance treatment among drug users with HIV/AIDS. PLoS ONE. 2012;7(12):e51569. https://​doi.​org/​10.​1371/​journal.​pone.​0051569.CrossrefPubMedPubMedCentral

	23.
Chang H, Li W, Li Q, Chen J, Zhu J, Ye J, et al. Regional homogeneity changes between heroin relapse and non-relapse patients under methadone maintenance treatment: a resting-state fMRI study. BMC Neurol. 2016;16(1):145. https://​doi.​org/​10.​1186/​s12883-016-0659-3.CrossrefPubMedPubMedCentral

	24.
Chen Z, Tang X, Xu C, Wang C, Ling L. Exploring factors jointly associated with recurrent relapse and dropout of methadone maintenance treatment clients in Guangdong, China: a retrospective cohort study. Drug Alcohol Depend. 2023;243:109739. https://​doi.​org/​10.​1016/​j.​drugalcdep.​2022.​109739.CrossrefPubMed

	25.
Derefinko KJ, Salgado García FI, Talley KM, Bursac Z, Johnson KC, Murphy JG, et al. Adverse childhood experiences predict opioid relapse during treatment among rural adults. Addict Behav. 2019;96:171–4. https://​doi.​org/​10.​1016/​j.​addbeh.​2019.​05.​008.CrossrefPubMed

	26.
Naji L, Dennis BB, Bawor M, Plater C, Pare G, Worster A, et al. A prospective study to investigate predictors of relapse among patients with opioid use disorder treated with methadone. Subst Abuse. 2016;10:9–18. https://​doi.​org/​10.​4137/​SART.​S37030.CrossrefPubMedPubMedCentral

	27.
Khuong LQ, Vu TT, Huynh VN, Thai TT. Psychometric properties of the medical outcomes study: social support survey among methadone maintenance patients in Ho Chi Minh City, Vietnam: a validation study. Subst Abuse Treat Prev Policy. 2018;13(1):8. https://​doi.​org/​10.​1186/​s13011-018-0147-4.CrossrefPubMedPubMedCentral

	28.
RAND Corporation. Social Support Survey Instrument Scoring Instructions. Retrieved from https://​www.​rand.​org/​health-care/​surveys_​tools/​mos/​social-support/​scoring.​html. Accessed 15 Apr 2023.

	29.
Sherbourne CD, Stewart AL. The MOS social support survey. Soc Sci Med. 1991;32(6):705–14. https://​doi.​org/​10.​1016/​0277-9536(91)90150-b.CrossrefPubMed

	30.
Pham LT, Kitamura A, Do HM, Lai KA, Le NT, Nguyen VT, et al. Retrospective analysis of antiretroviral therapy uptake and retention of male clients receiving methadone maintenance therapy in two provinces in Vietnam: potential synergy of the two therapies. Harm Reduct J. 2017;14(1):12. https://​doi.​org/​10.​1186/​s12954-017-0133-6.CrossrefPubMedPubMedCentral

	31.
Clark CB, Hendricks PS, Lane PS, Trent L, Cropsey KL. Methadone maintenance treatment may improve completion rates and delay opioid relapse for opioid dependent individuals under community corrections supervision. Addict Behav. 2014;39(12):1736–40. https://​doi.​org/​10.​1016/​j.​addbeh.​2014.​07.​011.CrossrefPubMed

	32.
Mattick RP, Breen C, Kimber J, Davoli M. Methadone maintenance therapy versus no opioid replacement therapy for opioid dependence. Cochrane Database Syst Rev. 2009;2009(3):CD002209. https://​doi.​org/​10.​1002/​14651858.​CD002209.​pub2.CrossrefPubMedPubMedCentral

	33.
Sun HM, Li XY, Chow EP, Li T, Xian Y, Lu YH, et al. Methadone maintenance treatment programme reduces criminal activity and improves social well-being of drug users in China: a systematic review and meta-analysis. BMJ Open. 2015;5(1):e005997. https://​doi.​org/​10.​1136/​bmjopen-2014-005997.CrossrefPubMedPubMedCentral

	34.
Tun S, Vicknasingam B, Singh D. Factors affecting addiction severity index (ASI) among clients enrolled in methadone maintenance treatment (MMT) program in Myanmar. Harm Reduct J. 2021;18(1):84. https://​doi.​org/​10.​1186/​s12954-021-00523-2.CrossrefPubMedPubMedCentral

	35.
Kiriazova T, Go VF, Hershow RB, Hamilton EL, Sarasvita R, Bui Q, et al. Perspectives of clients and providers on factors influencing opioid agonist treatment uptake among HIV-positive people who use drugs in Indonesia, Ukraine, and Vietnam: HPTN 074 study. Harm Reduct J. 2020;17(1):69. https://​doi.​org/​10.​1186/​s12954-020-00415-x.CrossrefPubMedPubMedCentral

	36.
Moradinazar M, Farnia V, Alikhani M, Karyani AK, Rezaei S, Rezaeian S, et al. Factors related to relapse in patients with substance-related disorders under methadone maintenance therapy: decision tree analysis. Oman Med J. 2020;35(1):e89. https://​doi.​org/​10.​5001/​omj.​2020.​07.CrossrefPubMedPubMedCentral

	37.
Vietnam General Statistics Office. Area, population and population density by province, 2023. https://​www.​gso.​gov.​vn/​en/​px-web/​?​pxid=​E0201&​theme=​Population%20​and%20​Employment Accessed 15 Apr 2023.

	38.
Hieu DM, Gray B, Tuan DM, Colman BP. Facing drug addiction: Vietnam’s struggle with opioids. Drug Sci Policy Law. 2021. https://​doi.​org/​10.​1177/​2050324521103493​4.Crossref

	39.
Luong H. Drug trafficking in the mainland southeast Asian region: the example of Vietnam’s shared borderland with Laos. Int Ann Criminol. 2020;58(1):130–51. https://​doi.​org/​10.​1017/​cri.​2020.​19.Crossref

	40.
Feng N, Lin C, Hsieh J, Rou K, Li L. Family related factors and concurrent heroin use in methadone maintenance treatment in China. Subst Use Misuse. 2018;53(10):1674–80. https://​doi.​org/​10.​1080/​10826084.​2018.​1424913.CrossrefPubMedPubMedCentral

	41.
Yang S, Gao B, Gu J, Gong Y, Yu B, Han J, et al. Relationship between social capital and heroin use behaviors among patients in methadone maintenance treatment in Sichuan Province, China: a cross-sectional study. Medicine (Baltimore). 2020;99(24):e19963. https://​doi.​org/​10.​1097/​MD.​0000000000019963​.CrossrefPubMed

	42.
Kermode M, Choudhurimayum RS, Rajkumar LS, Haregu T, Armstrong G. Retention and outcomes for clients attending a methadone clinic in a resource-constrained setting: a mixed methods prospective cohort study in Imphal, Northeast India. Harm Reduct J. 2020;17(1):68. https://​doi.​org/​10.​1186/​s12954-020-00413-z.CrossrefPubMedPubMedCentral

	43.
Brown PCM, Dinh TTT, Edsall A, Nguyen TH, Mai PP, Hoffman K, et al. Familial support in integrated treatment with antiretroviral therapy and medications for opioid use disorder in Vietnam: a qualitative study. Subst Abus. 2022;43(1):1004–10. https://​doi.​org/​10.​1080/​08897077.​2022.​2060435.CrossrefPubMedPubMedCentral

	44.
Hoang TV, Ha TT, Hoang TM, Nhu NT, Quoc NC, Tam NT, et al. Impact of a methadone maintenance therapy pilot in Vietnam and its role in a scaled-up response. Harm Reduct J. 2015;12:39. https://​doi.​org/​10.​1186/​s12954-015-0075-9.CrossrefPubMedPubMedCentral

	45.
Nguyen TT, Luong AN, Nham TTT, Chauvin C, Feelemyer J, Nagot N, Jarlais DD, Le MG, Jauffret-Roustide M. Struggling to achieve a “normal life”: a qualitative study of Vietnamese methadone patients. Int J Drug Policy. 2019;68:18–26. https://​doi.​org/​10.​1016/​j.​drugpo.​2019.​03.​026.CrossrefPubMed

	46.
Boyd J, Fast D, Hobbins M, McNeil R, Small W. Social-structural factors influencing periods of injection cessation among marginalized youth who inject drugs in Vancouver, Canada: an ethno-epidemiological study. Harm Reduct J. 2017;14(1):31. https://​doi.​org/​10.​1186/​s12954-017-0159-9.CrossrefPubMedPubMedCentral

	47.
Chang KC, Lin CY. Effects of publicly funded and quality of life on attendance rate among methadone maintenance treatment patients in Taiwan: an 18-month follow-up study. Harm Reduct J. 2015;12:40. https://​doi.​org/​10.​1186/​s12954-015-0076-8.CrossrefPubMedPubMedCentral

	48.
Herlinger K, Lingford-Hughes A. Opioid use disorder and the brain: a clinical perspective. Addiction. 2022;117(2):495–505. https://​doi.​org/​10.​1111/​add.​15636.CrossrefPubMed

	49.
Rapeli P, Kivisaari R, Autti T, Kähkönen S, Puuskari V, Jokela O, Kalska H. Cognitive function during early abstinence from opioid dependence: a comparison to age, gender, and verbal intelligence matched controls. BMC Psychiatry. 2006;6:9. https://​doi.​org/​10.​1186/​1471-244X-6-9.CrossrefPubMedPubMedCentral

	50.
Hinne M, Gronau QF, van den Bergh D, Wagenmakers E-J. A Conceptual introduction to Bayesian model averaging. Adv Methods Pract Psychol Sci. 2020;3(2):200–15. https://​doi.​org/​10.​1177/​2515245919898657​.Crossref



Publisher's Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		Opioid relapse and its predictors among methadone maintenance patients: a multicenter, cross-sectional study in Vietnam


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/images/12954_2023_872_Fig1_HTML.png
Sensitivity

04

1.0

0.8

0.6

0.2

0.0

Ir.eta =0.18

Sens: 62.8%
Spec: 81.4%
PV+: 6.5%
PV-: 66.2%

Variable  est.
(Intercept) -1.177
ResidenceMountainous  1.289
Family.members -0.371
Duration.of.drug.use  0.057
AdherenceYes -0.955
Treatment.time -0.219

(s.e.)

(0.437)
(0.346)
(0.111)
(0.015)
(0.261)
(0.044)

Model: Relapse ~ Residence + Family.members + Duration.of.drug.use + Adherence + Treatment.time

Area under the curve: 0.789

T T T T T
0.0 0.2 0.4 0.6 0.8
1-Specificity

1.0





OEBPS/css/sidebar.gif





