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Abstract

Aims—To estimate all-cause mortality rate and to assess predictors of all-cause mortality among
injection drug users (IDUs) in Thai Nguyen province, Vietnam between 2005 and 2007.

Design—~Prospective cohort study.

Setting—Community-dwelling IDUs were enrolled and followed at 3-month intervals for up to 2
years.

Participants—=894 male IDUs (median age of 32 years, 22.8% HIV-positive, all having injected
opioid).

Measurements—Deaths were confirmed by family members and by reviewing government
records. Marginal Cox proportional hazards models for clustered data were constructed to
determine the independent predictors of all-cause mortality, using both fixed baseline
measurements and time-dependent repeated measurements.

Findings—During 710.1 person-years of follow-up, 45 (5.0%) drug injectors died. The causes of
deaths were aids-related death (14 cases, 31%), drug overdose (12, 27%), suicide (3, 7%), traffic
accident (3, 7%), violence (2, 4%), pneumonia (2, 4%), non-traffic accident (1, 2%), and unknown
causes (8, 18%). The all-cause mortality rate was 6.3% (95% CI = 4.6-8.5) per 100 person-years.
The standardized mortality ratio was 13.4. The HIV incidence rate was 5.2 (95% CI = 3.5-7.6) per
100 person-years. In multifactorial analysis, hiv infection (hazard ratio [HR] = 3.5, 95% CI = 1.9-
6.3) and previous diagnosis of tuberculosis (HR = 10.0, 95% CI = 4.1-24.3) were significantly
associated with increased hazard of death.

Conclusions—The all cause, age and sex standardized mortality among Vietnamese IDUs is 13-
fold higher than the general population and substantially higher than IDUs studied in developed
countries. Effective prevention and control of HIV infection and tuberculosis are urgently needed.
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Introduction

Methods

Substance abuse has been a growing public health problem in Vietnam since the mid-1990s.
The number of drug users in the country known to the government increased 70%, from
101,000 to 170,000, between 2000 and 2004.[1] The drug use epidemic was followed by
multiple outbreaks of HIV transmission among injection drug users (IDUs) in many
provinces throughout the country. By 2006, most (93%) of the provinces and cities where
the national HIV sero-surveillance was conducted had an HIV prevalence rate among IDUs
greater than 20%, reaching rates as high as 70-85% in some areas, compared to the
prevalence of less than 1% in the general population.[2]

Deaths among Vietnamese IDUs are anecdotally reported as common, especially among
those who are HIV-infected, but little is known about the extent of the mortality among drug
users and associated characteristics that may help to identify drug users who are at higher
risk of mortality to better target public health interventions. This study aims to quantify the
mortality and assess predictors of all-cause mortality among IDUs, specifically among male
opioid injectors, who were enrolled and followed prospectively in Thai Nguyen province in
the northern region of Vietnam between 2005 and 2007.

We analyzed data from a randomized, controlled trial examining the efficacy of a behavioral
intervention in reducing HIV risks among IDUs and their network members in northern
Vietnam. The trial enrolled and followed networks of IDUs. Each network was comprised of
an index participant and at least 1 network member. Eligibility criteria for index participants
were () being 18 years or older; (b) having injected drugs in the past 3 months; (c) having
HIV-negative antibody test results; and (d) being able to recruit at least 1 eligible network
member. Eligibility criteria for network members were (a) being 18 years or older; and (b)
having injected drugs with or had sexual intercourse with their index participant in the past 3
months. Network members were not required to be HIV-negative. Eligible networks were
randomized to either intervention arm or control arm (1:1 ratio) in blocks of consecutively
accrued networks (block size range, 12-24). Index participants, whose networks were
assigned to the intervention arm, attended a series of 6 intervention sessions over a 6-week
period, where participants were instructed in methods of harm reduction, communication
skill building, role-playing, and problem-solving activities. All participants were followed
up at 3-month intervals for 1 year, or exceptionally (if lost to follow-up within the first year)
to the end of study (up to 2 years). In each of the baseline and follow-up visits, participants
were tested for HIV antibody, counseled, and administered a face-to-face interview using a
structured questionnaire. The questionnaire included questions on demographics, alcohol
use, drug use, sharing and disinfecting injection equipment, number of sex partners, and
condom use. Information on health service utilization was not collected. Blood specimens
were tested for HIV antibody. All participants were provided with pre-test and post-test HIV
and sexually transmitted diseases counseling and appropriate referrals.

In this report, we focus on all-cause mortality among 894 male drug injectors, who
accounted for 97.7% of the IDU sample and for all deaths. Drug injector was defined as
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having injected drugs in the 3 months before baseline visit. In Vietnam, deaths are
significantly under-registered and quality of death registration data is poor, with the
completeness of death registration for ages older than 5 years ranging from 32% to 51%.[3]
In this study, deaths were recorded based on notifications made by the deceased’s family
members or based on home visits after missed study visits. All 45 deaths (100%) were
confirmed by family members, of them 27 (60%) were also identified in government’s
records. All 45 deaths were included in this report’s analyses. Causes of deaths were
recorded based on the deceased’s family members’ reports. As commonly seen in
developing countries, International Classification of Diseases (ICD) codes for underlying
causes of death were not available.[3,4]

Mortality rates were calculated based on person-years of follow-up. The follow-up time was
calculated as the number of days between baseline visit and the date of death or the last day
each participant was seen during follow-up. Poisson regression was used to calculate
confidence intervals (Cls) for mortality rates. To compare the observed mortality rate among
the male IDUs with one among males in the general population, we used indirect
standardization method, in which age-specific death rates among male population as of
2006,[5] are applied to the age groups of the IDU sample. The standardized mortality ratio
(SMR) was calculated from the ‘expected’ deaths and the actual number of deaths observed.
We also calculated SMR by HIV serostatus at baseline. IDUs who did not return for any
non-baseline visits were not included in analysis of predictors of death. The follow-up time
for HIV incidence analysis among HIV-negative IDUs was calculated from baseline to the
mid-point between the last HIV-negative visit and the first HI\VV-positive visit. Marginal Cox
proportional hazards models for clustered data, with networks as clusters, were constructed
to determine the independent predictors of death, using both fixed baseline measurements
and time-dependent repeated measurements.[6] The model estimated the parameters by
maximizing partial likelihood under the independent working assumption and used a robust
sandwich covariance estimate to account for intracluster dependence. The fixed variables
included age, ethnicity, self-report of a previous tuberculosis diagnosis, and number of years
injecting drugs, measured at baseline. The time-dependent variables included drugs of use
(e.g. benzodiazepines, amphetamine), the Center for Epidemiologic Studies Depression
Scale score (CES-D), and prevalent and incident HIV infections. Variables that were
statistically significant at the 0.10 level were considered for entry into a multifactorial
model. The assumption of a constant risk ratio over time for the proportional hazards
analysis was tested and found to be valid for all variables modeled. There were no
significant interactions among any variables included in the final multifactorial model. All
analyses were conducted using SAS version 9.1 (SAS Institute, Cary, NC).

Among 1434 participants who were screened, 935 (65.2%) were eligible for trial enroliment.
Among the enrollees, 915 (97.9%) were drug injectors, of whom 894 (97.7%) were men
(413 index participants and 481 injecting partners). The sex distribution is consistent with
existing statistics of drug users in Thai Nguyen (99% male). This study investigates
mortality in this group of 894 male drug injectors.
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Among the male drug injectors, during the mean follow-up of 9.5 months (median = 12.1
months), the retention rates were 83% at month 3, 80% at month 6, 77% at month 9, and
69% at month 12. Among 151 participants (17%) who did not return to any follow-up visit,
49 (32%) moved out of town, 47 (31%) were incarcerated, and 32 (21%) provided incorrect
addresses and thus could not be located. Baseline characteristics of these 151 participants
did not differ significantly from those who returned with respect to ethnicity, drug injection
frequency, or HIV sero-status (all with p > 0.05), although they were slightly younger
(median age of 30 vs. 32, p < 0.001).

The baseline characteristics of 894 male drug injectors are presented in Table 1. The
injectors (median age of 32 years, range = 18-59) reported having injected drugs for a
median of 5.3 years (range = 0.1-17.4). The drugs which have been used by the injectors
included heroin (894, 100.0%), opium (649, 72.6%), benzodiazepine (284, 31.8%),
amphetamines (165, 18.5%), promethazine (137, 15.3%), morphine (99, 11.1%), cannabis
(50, 5.6%), and cocaine (12, 1.3%). At baseline, 204 (22.8%) drug injectors were HIV -
positive.

During 710.1 person-years of follow-up, 45 of 894 (5.0%) drug injectors died. The causes of
deaths were aids-related death (14 cases [13 HIV-positive cases at baseline, 1 HIV incident
case], 31%), drug overdose (12, 27%), suicide (3, 7%), traffic accident (3, 7%), violence (2,
4%), pneumonia (2, 4%), non-traffic accident (1, 2%), and unknown causes (8, 18%). The
all-cause mortality rate was 6.3% (95% CI = 4.6-8.5) per 100 person-years. The
standardized mortality ratio (SMR) was 13.4 (95% CI = 11.4-15.3). The SMR calculated by
baseline HIV status was 34.6 (95% CI = 27.2-42.0) for HIVV-positive IDUs and was 8.4
(95% CI = 6.7-10.2) for HIV-negative IDUs. The mortality rates by selected baseline
characteristics are presented in Table 1.

HIV Incidence

Among 690 drug injectors who were HIV-negative at baseline, during 535.7 person-years of
follow-up, 28 (4.1%) injectors HIV-seroconverted. The HIV incidence density was 5.2 (95%
Cl = 3.5-7.6) per 100 person-years.

Predictors of All-Cause Mortality

Table 2 presents data from univariate and multifactorial analyses of factors potentially
associated with all-cause mortality among the male drug injectors. In univariate analyses
(Table 2), there was a tendency for younger age being associated with increased hazard of
death, but the association did not reach significant level (p = 0.11). Being married was
associated with lower mortality, but because participants who were married were
significantly older than the others (median age of 35 years vs. 31 years, p < 0.001), this
variable was not included in the multifactorial model. Higher frequency of heroin injection
and a recent history of drug overdose were associated with higher hazard of death (20-
percent and 10-percent increase, respectively) but the associations did not attain statistical
significance. Every 5-point increase in the CES-D score was associated with an 10-percent
increase in the hazard of death, but with a p-value of 0.09. In multifactorial analysis (Table
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2), factors that remained significantly associated with increased hazard of death were hiv
infection (hazard ratio [HR] = 3.5, 95% CI = 1.9-6.3), a previous tuberculosis diagnosis
(HR =10.0, 95% CI = 4.1-24.3).

Discussion

This cohort study provides the most in-depth empirical data on mortality and its
determinants among Vietnamese community-dwelling injection drug users to date and adds
valuable data to the currently scarce research on IDU mortality in developing countries.[7]
The data show that the Vietnamese IDUs have a high all-cause mortality rate (6.3% per
year), 13-fold higher than the rate in the general population after standardization for age and
sex. The rate is somewhat higher than rates reported in studies of IDUs in India (4.3% per
year) or Thailand (3.8% per year) and is substantially higher than rates in developed
countries (USA, 0.7% per year; Australia, 0.8% per year).[8-11] We found that HIV
infection and a tuberculosis diagnosis significantly increase the total mortality among these
IDUs. The mortality rate, though high, may still be underestimated because the proportion of
HIV-infected individuals enrolled in this study (22.8%), by design, is lower than the HIV
prevalence (33.2-40.7%) among IDUs estimated from HIV sero-surveillance in Thai
Nguyen province in the same period.[2]

Injection drug users, by far, have been the population group most affected by the rapidly
evolving HIV epidemic in Vietham. Up to 69% of the country’s HIV cases are among IDUs
and the HIV prevalence in this group is high, reaching 70-85% in some provinces (Khanh
Hoa, 85.0% in 1998; Ho Chi Minh City, 83.7% in 2001; Quang Ninh, 75.2% in 2002).[2]
Monitoring the HIV epidemic among the IDUs has primarily relied on HIV sero-prevalence
data collected through the national HIV sero-surveillance system,[2] which is useful in
providing estimates of the treatment burden to the AIDS program, but is insufficient to
evaluate the trends of HIV transmission in order to direct prevention efforts without data on
new HIV infections and AIDS-related deaths. Data from this cohort of IDUs indicate a rapid
HIV transmission (5.2% per year, compared to 3.0% per year in Thailand in 2003 [12], 3.1%
per year in China in 2006 [13]) and high mortality (6.3% per year) among IDUs while HIVV
sero-surveillance data suggest a slow increase in HIV sero-prevalence between 2003 and
2005, a 7-percent increase of in 2006, and a 5-percent decline in 2007 (29.2% in 2003,
32.0% in 2004, 33.2% in 2005, 40.7% in 2006, 35.5% in 2007). Monitoring HIV
transmission is not the only area that may benefit from improvement, the HIV incidence and
mortality data also underscore the need for major efforts to reduce HIV transmission and
deaths among IDUs. In many parts of the developed world, HIV infection is no longer a
death sentence after the introduction of highly active antiretroviral therapy (HAART),
whose efficacy in reducing deaths has been established.[14] The 3.5-fold increase in the
hazard of death associated with HIV infection among the IDUs is likely to be explained by a
limited access to HAART in the study area.

Tuberculosis (TB) is a common infectious disease and a major cause of death in Vietham.
Though estimates of the magnitude of latent TB infection in Vietham are not available,
studies of Vietnamese immigrants to the United States and Australia suggest that nearly half
(44-48%) of Vietnamese are infected,[15,16] and approximately 150,000 individuals

Addiction. Author manuscript; available in PMC 2016 March 02.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Quan etal.

Page 6

develop active TB every year.[17] Studies in recent years also documented a high proportion
of death or treatment failure among TB patients, regardless of their completion of treatment
regimens (15%) or not (33%),[18] for which the emergence of Beijing genotype associated
with drug resistance may be an important cause.[19,20] Injection drug users, particularly
those with HIV infection, are reported to be more susceptible to developing active TB,[21]
have less access to healthcare services, less likely to adhere to the long course of TB
treatment, and may be at increased risk of tuberculosis-related death.[22] Nevertheless,
neither the magnitude of the TB problem, the access to TB prophylaxis and treatment, nor
the effectiveness of treatment regimens has been specifically assessed among the IDU
population in Vietnam. The finding of a significant increase in hazard of death associated
with a TB diagnosis among IDUs should be of public health concern and re-emphasize the
need for programs to prevent, detect and treat TB among IDUSs.

Drug overdose is among the leading cause of deaths among opioid injectors worldwide. This
study found a high proportion of deaths (27%) among Vietnamese opioid injectors was
reportedly due to drug overdose. In a survey of 299 out-of-treatment opioid injectors in
northern Vietnam, 43% reported experiencing one or multiple episodes of drug overdose.
[23] These data suggest that measures to prevent drug overdose among the IDUs are of
public health importance.

Several limitations of this study should be noted. First, participants who were enrolled in
this study met the trial’s eligibility criteria but were not randomly selected. Therefore, the
estimated mortality rates do not necessarily represent rates among drug users elsewhere in
Vietnam. Second, because of the socially undesirable nature of drug use, certain drug use
behaviors may be underreported, which may result in lower prevalence of drug use
behaviors, and subsequently, certain risks for mortality may not have been detected or were
biased toward the null. Similarly, causes of death were recorded based on the deceased
family’s reports and given the strong stigma associated with HIV infection and drug use in
Vietnam, these reports may not be accurate, and thus, causes of death should be interpreted
with caution. Forth, because of short follow-up time in this study (710.1 person-years for
894 participants), some risk estimates have wide confidence intervals and certain chronic
disease-associated deaths may be underrepresented. Fifth, data on access to healthcare and
antiretroviral therapy, which could be useful to explain mortality among HIV-infected
individuals, were not collected. Finally, the poor quality of registration of causes of death
did not allow for conducting cause-specific mortality analyses, including risks for drug
overdosed deaths.

In summary, the study results are provocative and are an important contribution to mortality
research among IDUs in developing countries. The estimated 6% of Viethamese drug
injectors dying each year indicates a need for immediate intervention. Effective prevention
and control of HIV infection and tuberculosis are likely to be important strategies for
reducing the risk of death in this context.

Acknowledgments

This study was supported by grant No. 1RO1 MH64895 from the National Institute of Mental Health, National
Institutes of Health, USA.

Addiction. Author manuscript; available in PMC 2016 March 02.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Quan etal.

References

1.

Page 7

United Nations Office on Drugs and Crime. Vietnam Country Profile 2005. Hanoi: United Nations
Office on Drugs and Crime; 2005.

. Quan, VM.; Hien, NT.; Go, VF. The HIV epidemic in Vietnam: Past, present, and opportunities. In:

Celentano, D.; Beyrer, C., editors. Public Health Aspects of HIVV/AIDS in Developing Countries:
Epidemiology, Prevention and Care. New York, NY: Springer; 2008. p. 457-79.

. Rao C, Osterberger B, Anh TD, MacDonald M, Chuc NT, Hill PS. Compiling mortality statistics

from civil registration systems in Viet Nam: the long road ahead. Bull World Health Organ. 2010;
88:58-65. [PubMed: 20428354]

. Mathers CD, Fat DM, Inoue M, Rao C, Lopez AD. Counting the dead and what they died from: an

assessment of the global status of cause of death data. Bull WHO. 2005; 83:171-7. [PubMed:
15798840]

. General Statistics Office. The 2007 population change and family planning survey: Major findings.

Hanoi: General Statistics Office; 2008.

. Lee, BW.; Wei, LJ.; Amato, DA. Cox-type regression analysis for large numbers of small groups of

correlated failure time observations. In: Klein, JP.; Geol, PK., editors. Survival Analysis: State of
the Art. Dordrecht, Netherlands: Kluwer Academic; 1992. p. 237-47.

. Degenhardt L, Hall W, Warner-Smith M. Using cohort studies to estimate mortality among injecting

drug users that is not attributable to AIDS. Sex Transm Infect. 2006; 82(Suppl 3):iii56-63.
[PubMed: 16735295]

. Quan VM, Aramrattana A, Vongchak T, Latkin C, Donnell D, Liu T, et al. Mortality among

injection drug users in northern Thailand: A prospective cohort study. Journal of Addiction
Medicine. 201010.1097/ADM.0b013e3181c78bf4

. Solomon SS, Celentano DD, Srikrishnan AK, Vasudevan CK, Anand S, Kumar MS, et al. Mortality

among injection drug users in Chennai, India (2005-2008). Aids. 2009; 23:997-1004. [PubMed:
19367155]

10. Stoove MA, Dietze PM, Aitken CK, Jolley D. Mortality among injecting drug users in Melbourne:

11.

12.

13.

a 16-year follow-up of the Victorian Injecting Cohort Study (VICS). Drug Alcohol Depend. 2008;
96:281-5. [PubMed: 18434044]

Vlahov D, Wang C, Ompad D, Fuller CM, Caceres W, Ouellet L, et al. Mortality risk among
recent-onset injection drug users in five U.S. cities Subst Use Misuse. 2008; 43:413-28. [PubMed:
18365941]

Martin M, Vanichseni S, Suntharasamai P, Mock PA, van Griensven F, Pitisuttithum P, et al. Drug
use and the risk of HIV infection amongst injection drug users participating in an HIV vaccine trial
in Bangkok, 1999-2003. Int J Drug Policy. 2010; 21:296-301. [PubMed: 20079620]

Wei L, Chen J, Rodolph M, Beauchamp G, Masse B, Li R, et al. HIV incidence, retention, and
changes of high-risk behaviors among rural injection drug users in Guangxi, China. Subst Abus.
2006; 27:53-61. [PubMed: 17347126]

14. Palella FJ Jr, Delaney KM, Moorman AC, Loveless MO, Fuhrer J, Satten GA, et al. mortality

15.

16.

17.

18.

among patients with advanced human immunodeficiency virus infection. HIV Outpatient Study
Investigators. N Engl J Med. 1998; 338:853-60. [PubMed: 9516219]

Plant AJ, Watkins RE, Gushulak B, O’Rourke T, Jones W, Streeton J, et al. Predictors of
tuberculin reactivity among prospective Vietnamese migrants: the effect of smoking. Epidemiol
Infect. 2002; 128:37-45. [PubMed: 11895089]

Patel PA, Voigt MD. Prevalence and interaction of hepatitis B and latent tuberculosis in
Vietnamese immigrants to the United States. Am J Gastroenterol. 2002; 97:1198-203. [PubMed:
12014728]

World Health Organization. Global Tuberculosis Control: Epidemiology, Strategy, Financing -
WHO Report 2009. Geneva: WHO Press; 2009.

Vree M, Huong NT, Duong BD, Sy DN, Van LN, Hung NV, et al. Survival and relapse rate of
tuberculosis patients who successfully completed treatment in Vietnam. Int J Tuberc Lung Dis.
2007; 11:392-7. [PubMed: 17394684]

Addiction. Author manuscript; available in PMC 2016 March 02.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Quan etal.

19.

20.

21.

22.

23.

Page 8

Anh DD, Borgdorff MW, Van LN, Lan NT, van Gorkom T, Kremer K, et al. Mycobacterium
tuberculosis Beijing genotype emerging in Vietnam. Emerg Infect Dis. 2000; 6:302-5. [PubMed:
10827122]

Lan NT, Lien HT, Tung le B, Borgdorff MW, Kremer K, van Soolingen D. Mycobacterium
tuberculosis Beijing genotype and risk for treatment failure and relapse, Vietnam. Emerg Infect
Dis. 2003; 9:1633-5. [PubMed: 14720411]

Roy, S.; Wang, JH.; Barke, RA. Morphine, Th1/Th2 differentiation, and susceptibility to infection.
In: Friedman, H.; Klein, TW.; Bendinelli, M., editors. Infectious Diseases and Substance Abuse.
New york: Springer; 2005. p. 125-40.

Deiss RG, Rodwell TC, Garfein RS. Tuberculosis and illicit drug use: review and update. Clin
Infect Dis. 2009; 48:72-82. [PubMed: 19046064]

Bergenstrom A, Quan VM, Van Nam L, McClausland K, Thuoc NP, Celentano D, et al. A cross-
sectional study on prevalence of non-fatal drug overdose and associated risk characteristics among
out-of-treatment injecting drug users in North Vietnam. Subst Use Misuse. 2008; 43:73-84.
[PubMed: 18189206]

Addiction. Author manuscript; available in PMC 2016 March 02.



Page 9

Quan etal.

(T6vz-v'8) 069 4 6'C 90 g SOA

(z8-vv) T9 4 €.0L 766 688 ON
ow ¢ 1sed ‘asn siqeuue)

(T29-€0) o2t T €8 €T 14 SOA

(r8-9v) €9 44 6'T0L L'86 288 ON
ow ¢ 1sed ‘asn auiwelaydwy

(z6-9v) 99 Ge 2’625 9L 199 Aire@

(zot-L2) & 01 6'08T v'Ge Lee Aqrep uey ssa
Aouanbaly uonoaluj

(rot-ev) 69 44 v'0ce 6'Sv (1)47 sikg>

(6'8-2€) 66 (4 8'68¢ TS 8y sikgz
WL1-T0) €S (abued ‘ueipaw) uondaful Bnip Jo siea A

(86-6€) T9 91 8'€97 9'9g L2€ SOA

(e6-vv) 9 6¢ v'ovy v'€9 195 ON
ow ¢ 1sed ‘pajesaateoul buleg

(56-6€) ¢9 14 g'9ge 0Ly oz SOA

(96-TY) 9 ve 9'€Le 0'€s 1254 ON
ow ¢ 1sed ‘ao1jod Aq paisaule Buleg

(e'zz-8€) €01 9 G'85 28 €L Awiounw a1uy3

(zg€v) 09 6¢ 9769 816 T8 (9saweUIaIA 21UYIR) Yur
Aoug3a

(Le-11) 8¢ L €162 v'ze 06¢ SOA

(r'11-6'G) €8 8¢ 8'85Y 9'/9 709 ON
Jaupred e ynum Buial/patirew Ajpuaiind

(eT-vv) &L LT 9'9¢¢ 8've TI€ sik og >

(r'8-8€) 89§ 8¢ G'e8y 2's9 €85 sihog=
(65-81) 2¢ (eBuel ‘ueIpaw) aby
(58-97) €9 514 T0TL 0°00T 768 1\

(s1eah-ucs jod QT sod)
(1D %S6) orelAlleroN Sypep 'ON SJiesA-ucsied Juedled  Ssiwuedpiired ‘oN oIS YD

*002-G002 ‘WeulalA ‘siasn Bnip uonoalul afew 68 10 110yod e Ul sajel Alljeriow pue sonsiislorleyd auljaseg

T alqel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Addiction. Author manuscript; available in PMC 2016 March 02.



Page 10

Quan etal.

'2100s 3[e0S uoissaidaq saIpms 2160jo1WapIdT 104 JIUBD ‘8100S Q-STD {[BAISIUI BOUSPHUOD ‘|D

(e6-6€) ¢9 44 €15€ 9'05 FAti4 UonUBAIBIUI [eJolneysg

(86-TY) §9 (4 8'26¢ 1434 447 [013U0D
awubisse w.re Apns

(Tze-z6) 9T 44 ¥'0ST 8'2¢ v0Z ansod-AlH

(2992 1¥ (4 L'65S TLL 069 anneBau-AIH
Juswijjolus Je snjeis-0ias AIH

(7o1T-v'2T)  §'Sp v 8'8 (14 81 SOA

(6L2zv) 89 144 €70 0'86 9.8 ON
1odai-}Jes ‘sisoubeip sisojnaiagn

o1-€¥%) 69 44 €0z€ €Ly bYa4 €C <

(6'8-2€) 66 (4 8'68¢ L'es Ty €S
(15-0) €2 (ebBuey ‘uerpaw) 8100 @-$30

(re—<€2) Lv T §ET 128 182 SOA

(0ot-67) TL ve LSy 6'29 109 ON
ow ¢ 1sed ‘xas pajosjoidun BuineH

(zet-¢ev) 8L T G'8.T §'Ge 144 SOA

(e8-¥) 89 1€ 9°TES 37 999 ON
ow g7 1sed ‘siaupied xas gz BuineH

(Lz-T0) 67 T 902 8¢ 14 SOA

(98-9%) ¥9 44 §'689 7.6 698 ON
asn |oyooJe SsaIxXg

(9L2-10) 06 T zoz 1€ 82 SOA

(98-97) v9 44 6'689 6'96 998 ON
ow ¢ 1sed uawieasy Bnip u|

(z6e-20) 0L T A4} ze 02 SOA

(58-91) €9 44 6'G69 8.6 7.8 ON
ow ¢ 1sed ‘Bnip Aue pasopianQ

(991-€2) TL S S0L €T 10T SOA

(58-51) €9 oy 9'6€9 1’88 €6. ON
ow ¢ 1sed ‘asn auidazeipozuag

(sJeak-uos jad oot Jod)

(10 %g6) ol Aueron Syreep ON siesh-uosld 1edkd  swedpilred ON a1s1eR BYD

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Addiction. Author manuscript; available in PMC 2016 March 02.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

Quan etal.

Table 2

Page 11

Predictors of all-cause mortality among 894 male injection drug users, Thai Nguyen province, Vietnam, 2005—

2007

Characteristic Univariate model pvalue Multifactorial model*:***
HR (95% ClI) HR (95% CI)  p-value

Age (10-year incremental) 0.7 (0.4-1.1) 0.11 0.7 (0.4-1.2) 0.21

Being married 0.3(0.2-0.7) 0.006

Ethnic minority 1.7 (0.7-4.1) 0.23 1.7 (0.7-4.1) 0.21

Drug detoxification treatment, past 3 mo 0.8 (0.1-5.0) 0.78

Arrest by police, past 3 mo 1.0 (0.5-1.8) 0.91

No. years injecting drugs (incremental) 1.0 (0.9-1.1) 0.77

Frequency of drug injection (daily vs. less frequent) 1.2 (0.6-2.5) 0.57

Overdosed any drugs, past 3 mo 1.1 (0.2-8.0) 0.90

Benzodiazepine use, past 3 mo** 0.8(0.3-2.6) 0.71

Amphetamine use, past 3 mo** 09(0.1-6.1) 0.88

No. days drinking alcohol, past 30 days (incremental) 1.0 (0.9-1.0) 0.60

Having >= 2 female sexual partners, past 12 mo 1.3(0.7-2.6) 0.40

Having unprotected sex, past 3 mo 0.6 (0.3-1.3) 0.22

CES-D score (5-point incremental)M 11(10-13) 0.09 11(10-12 0.25

Tuberculosis diagnosis 8.2 (2.8-24.2) <0.001 10.0 (4.1-24.3)  <0.001

HIV infection (prevalent and incident cases)”” 3.7 (2.1-6.7) <0.001  35(1.9-63)  <0.001

Study arm assignment (intervention vs. control) 0.9 (0.5-1.7) 0.81

*
Marginal Cox proportional hazards model for clustered data; yes versus no unless noted otherwise

*%

Time-dependent repeated measurement; CI, confidence interval; HR, hazard ratio; CES-D score, Center for Epidemiologic Studies Depression

Scale score.

*%

*
The final multifactorial model includes five variables whose data are presented in the last two columns.
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