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BACKGROUND & AIMS RESULTS Table 1. Random Linear Growth Model of UAs Across Baseline and 4 Subsequent Weekly Visits Table 3. Growth Model of UAs Across Baseline and 4 Subsequent Weekly Visits: Figure 1. Estimated Diggle and Kenward (1994) random linear
e The missing data mechanism (i.e., “why are the data e The MAR model showed an effect of the 28-day taper During Treatment: Missing at Random (using Maximum Likelihood) Missing not at Random, Wu and Carroll (1988) Selection Model gr(l;wth mcideldof time-speih;ilc droptou’gtoregijc.’ii.ng kl)oth -
missing?”) is often not reported or evaluated as part of the (B=-0.45, p<.05) being predictive of the opioid UA slope Covarintes Outcorm Unstandardized 95% CI . Unstandardized A subsequent and concurrent dropout with agditional covariates
analytic strategy in substance abuse clinical trials. (i.e., those in the 28-day taper were less likely to submit I Estimate e Covam Outcans Estimate it effects. (1) and (2) indicates regression paths that wee held equal.
e There is a potentia| prob|em of not thOrough|y eva|uating and POSitiVG UAs over time; see Table 1) Trial Arm — UA Intercept 0.944ns (-0289 - 2.1 78) Trial Arm — UA ntercept 0.502ns (-0346-1351) |
reporting the mechanism of missing information because The intercept growth factor (i.e., baseline UA) was also Age — UA Intercept -0.046ns (-0.127 - 0.035) Age— UA Intercept 0.981* (-0.115 - -0.002) T”j‘\'g’:rm
treatment efficacy can vary as a function of how the missing predictive of the UA slope (B=-0.14, p<.05). Sex — UA Intercept -0.234ns (1.039 - 2.219) Sex — UA Intercept 1.518 ns (-1.208-0.633) Sex
e Appropriate decision making regarding how the missing data an effect of the 28-day taper group (B= -0.64, p<.05) on Age — UA Slope -0.001ns (-0.012 - 0.010) Age — UA Slope -0.001ns (-0.011-0.009) UA
is handled is critical in order to make sound clinical inference the slope also. While visit-specific UA did not predict either Sex — UA Slope 0.330* (0.083 - 0.576) Sex — UA Slope 0.318* (0.096-0.540) Intercept )
based on randomized trials of substance use treatment, but subsequent or concurrent dropout (see Table 2), the 28-day UA Intercept — UA Slope - 0.140* (-0.214 - -0.066) UA Intercept — UA Slope -0.121* (-0.210- -0.032) \ / .
missing not at random (MNAR) methodologies have not taper group was predictive of dropout after week 1 UA = opioid urine analysis. The dependent measure was a negative or positive UA at the end of the taper Covariates Outcomes Odds Ratio (95% CI)
N . »
been explored in this context with real data. (OR= 0.43, p<.05), 2 (OR= 0.41, p<.05), and (0 = negative UA; 1 = positive UA). Trial Arm represents the 7- and 28-day taper groups (0 = 7-day; 1 = 28-day). .
. . . . . 3 (OR= 82.01, p<.05) ns = non-sianificant. *o < 05 Trial Arm — Dropout Week 2 0.382ns (0.118-1.013) 0 1 2 3 4
 This investigation compares 3 different modeling strategies for = 6£.Ul, Pp<.Uo). 9 - P <o Ade — Sropout Week 2 0.984ns (0.955-1.013) -
the handling of missing values (i.e., missing at random (MAR) Again, the intercept was predictive of the UA slope (B= 0.15, Sg 5 P  Week 2 O. 531 0'1 791 6 45 Bafj,.,w Wf,’j} / ng,: P WL{,’} 3 Wiﬁf 4
model versus 2 different missing not at random (MNAR) p<.05), but in the opposite direction compared to the above- Table 2. Growth Model of UAs Across Baseline and 4 Subsequent Weekly Visits: €x = ropout Yveex 22115 (0.172-1.645)
models; Diggle-Kenward and Wu-Carroll selection modeling), referenced MAR model. Missing not at Random, Diggle and Kenward (1994) Selection Model ;”al Arm — gmpout wee( g ?332”5 (((());ggl 1)922)) O SO SN 2)
and we hypothesized that the treatment effect (i.e., impact e The MNAR Wu & Carroll (1988) model demonstrated that the : Unstandardized ge — ropout vveek Juons .705-1.
of Trial Arm on linear urine analysis (UA) slope) is dependent 28-dav t howed a sianificant effect on the UA | A_ Covariates Outcomes Estimate (95% CI) Sex — Dropout Week 3 1.006ns (0.384-2.635) !
isSi ay taper showed a significant effect on the UA slope ( Trial Arm — Dropout Week 4 71.307* (25.374-200.394) Dropout Dropout Dropout
on the missing data strategy used. -0.41, p<.05; see Table 3), and the 28-day taper predicted Trial Arm — UA Intercept 0.677* (0.167-1.188) Age )ropout Week 4 1 077N (d 986.1 0;18) reek 2 eek > Heek 4
METHODS dropout after week 3 (OR= 71.31, p<.05). Age — UA Intercept -0.022* (-0.044-0.000) SSX - Dmgout Week 4 1135 (0.373-3.452) ! ’f !
e Data for this investigation came from National Drug Abuse The baseline UA was predictive of the UA slope (B=-0.12, Sex — UA Intercept -0.072ns (-0.683-0.540) UA Intercept — Dropout Weeks 2.4 ; ..OOZns (0:73 4_1:3 67)
o : s - p<.05), similar in size and direction as the MAR model. Trial Arm — UA Slope -0.637* (-0.921- -0.352) : : :
Treatment Clinical Trials Network #0003, a clinical trial UA Slope — Drobout Weeks 2-4 0.759ns (0.055-10.483) Figure 2. Estimated Wu and Carroll (1988) random linear growth
(N=516) of 2 different buprenorphine tapering schedules CONCLUSION Age — UA Slope -0.001ns (-0.014-0.011) UA = opioid urine analysis. The dependent measure was a negative or positive UA at the end of the taper model of intercept and slope growth factors predicting dropout
(7- versus 28-day).” : : Sex — UA Slope 0.3397 (0.018-0.660) (0 = negative UA; 1 = positive UA). Trial Arm represents the 7- and 28-day taper groups (0 = 7-day; 1 = 28-day). with additional covariates effects. (1) and (2) indicates regression
. o * The trial arm effect on the UA slope (i.e., UA change over UA Intercept — UA Slope 0.149* (0.064-0.235) ve DA ; N o I
~The primary purpose of this trial was to compare a 7-day time), and other covariate effects, changed in a meaningful . — ' ' ns = non-significant. “p <.05. pattis Tiat Wele el gl
versus 28-day taper (i.e., stepwise decrease in the amount way across the MAR and MNAR growth models, indicating Covariates Outcomes Odds Ratio (95% CI) Dropout Dropout Dropout
of administered buprenorphine/naloxone) on the likelihood that missing data assumptions are critical to understand and Trial Arm — Dropout Week 2 0.432* (0.231-0.806) REFERENCES Week 2 Week 3 Week 4
of a UA for opioid use at the end of the taper. explain in clinical trials. Age — Dropout Week 2 0.982ns (0.954-1.012) K f;;‘l‘:t SSQ sstte"Aeszsi%ge aat”r?r;*/‘ep é:iaytrgggtg?j.?‘m% d?tgaz f2°6r4‘;';;19 and alcohol clinical ' 7 —
 The current investigation used UA data collected at the e It is not only important for the research team to consider Sex — Dropout Week 2 0.481ns (0.230-1.005) 2. McPherson S, Barbosa-Leiker C, Burns GL, Howell D, Roll ]. Missing data in substance , '
i = - : . x _ b h: C hods and hes. Experi | and Clinical - 2
baseline visit apd 4 subsequent weekly visits during the what the most likely missing data assumption is (i.e., MAR Trial Arm Dropout Week 3 0.410 (0.238-0.677) ?)S ;;ﬁors;e;ar:gamég;nitn ”B?ésso s and new approaches. Experimental and Clinica Tnlz;l :zrm 4’, 2) \®
treatment period. or MNAR), but also consider whether or not the additional Age — Dropout Week 3 1.006ns (0.985-1.027) 3. Yang X, Shoptaw S. Assessing missing data assumptions in longitudinal studies: ng "/
e We utilized latent growth modeling procedures in order assumptions associated with each MNAR and MAR model are Sex — Dropout Week 3 0.909ns (0.538-1.536) 38;;;%';2‘{53'?2922.SmOk'”g cessation trial. Drug and Alcohol Dependence. - ~
to compare 3 different methods of handling the missing reasonable.!24-6 Trial Arm — Dropout Week 4 82.013* (39.915-168.510) 4. Enders CK. Applied Missing Data Analysis. New York: Guilford Press; 2010. UA
information: e This investigation highlights the potential for these modern Age — Dropout Week 4 1.015ns (0.985-1.046) 5. Enders CK. Missing notat random models orltent growth curve analyses. Pychol Intercep p
1) Basic latent growth model that uses maximum likelihood approaches to missing data to shed new light on outcomes Sex — Dropout Week 4 1.015ns 0.518-1.989) 6. Muthen B, Asparouhov T, Hunter AM, Leuchter AF. Growth modeling with- \ /
to handle the missing data (i.e., missing at random (MAR) of interest (e.g., time-specific dropout) other than the UA Weeks 1-3 —  Dropout Weeks 2-4 .36/ns (0.683-2.734) ”M"er;'r?g‘;’;aﬂ;d;g';’ﬁ;’ g(ﬁ'.ﬁeggtmg?'gi?g‘;‘;ﬁ?e >TAR™D antidepressant trial. Psychol '-
model).4'8'9 primary outcome of UA. UA Weeks 2-4 — Dl‘OpOUt Weeks 2-4 0.850ns (0.279-2.586) /. Lin.g .W, I-]illhousg !\/i, Dor.nier C., et al. .Buprenorp.hine tapering schedule and illicit 5 | 5 3 4
2) Diggle and Kenward (1994) missing not at random  Given that randomized clinical trials form the foundation UA = opioid urine analysis. The dependent measure was a negative or positive UA at the end of the taper 8. EE;‘Z?S UCSE ﬁffg";f'ﬁf“ui‘?fngf i&oiéi’aﬁffgﬁﬁafﬁf'g Qi?faff iructural equation UA UA UA UA UA
(MNAR) selection model where dropout is a function of of building the most efficacious treatment modalities for © - negative .:cJ.A" 1t=*p05|t|(\)/§ UA). Trial Arm represents the /- and 28-day taper groups (0 = 7-day; 1 = 28-day). models with missing data: Choosing an adjusted sample size to improve the accuracy Baseline Week 1 Week 2 Week 3 Week 4
“previous and concurrent UA submitted (see Figure 1 for a substance abusing populations, observing how treatment 15 = hoh-signiiicant. 7 p = 4. . ‘I\’;L'th‘;:eerrf”Bceli'ag};‘;CEEﬁl‘;mO&e'g‘g'Sfr(zfi‘t‘ﬂrg(ﬂégj:t'i;i':&%%zez"fg S
diagram of this model)." effects vary across missing data treatments should move 4 ™ Are Not Missing Completely at Random. Psychometrika. Sep 1987;52(3):431-462.
‘ : i i ISI:A1987K344100008.
3) Wu and Carroll (1 988) MNAR selection model where uture research teams .tO explore their m1|255|ng data patterns , , A c K N O w I' E D G M E N T S , , : 10. Diggle P, Kenward MG. Informative Drop-out in Longitudinal Data-Analysis. Appl
dropout is a function of the random effects (i.e., intercept and assumed mechanism(s) thoroughly. This project was supported by grants from the Department of Justice, the Life Science Discovery Stat-] Roy St C. 1994;43(1):49-93. ISI:A1994MV58500002.
- R@ e growth factors (see Figure 2 for 3 diaaram Fund (Roll, Pl) and a grant to the Clinical Trials network Pacific Northwest Node (award number 5 11. Wu MC, Carroll R]. Estimation and Comparison of Changes in the Presence of
Dk sy iy %1 J J J U10 DAO13714-10) from the National Institute on Drug Abuse (NIDA; Donovan and Roll, Co-PIs). In gr;fggmtg;@?qg gegmggg ;{4 2/(')?‘;8'(;%% Sthe Censoring Process. Biometrics. Mar
6 % | o e addition, this projgct was sgppgrted by funds from the Pilot Study Support Program as part of the 12. Wood AM, White IR Thompson SC. Are m}ssing outcome data adequately handled? CONTACT
« QPR s R " Center for Advancing Longitudinal Drug Abuse Research (CALDAR, award number P30DA016383; A review of published randomized controlled trials in major medical journals. Clin Dr. Sterlina McPherson
» = McPherson, PI) from the National Institute on Drug Abuse (NIDA), and the Washington State Trials. 2004;1(4):368-376. PMID: 16279275. ) 9
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