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Modeling Longitudinal Count Data with Excess Zeros and
Time-Dependent Covariates: Application to Drug Use

(1) EMA DATA

i Count Response

ii Longitudinal Data Collection

iii Excess Zeros Expected

iv Time-Dependent Covariates
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(2) Subject-Specific Models

i Mixed Hurdle Model: Decompose TDC Effects

Random Component:

Yij|ui ∼ HurP (π(xit, zit;ui), λ(xit, zit;ui))

ui ∼ N (0, σ2
u)

fij(yij|ui; πit, λit) =


πit yij = 0

(1− πit)f(yij |ui;λit)

1−f(0;λit)
yij > 0

Systematic Components:
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logit(πit) = xl,itα + zitu

ln(λit) = xc,itβ + zitu

(3) Population-Averaged Models

i Hurdle GEE: Independent Working Correlation Structure

N∑
i=1

(
∂πi

∂α

)
V−1
l,i (ybin − πi) = 0

N∑
i=1

(
∂µi

∂β

)
V−1
c,i

(
I(yi>0)

)
(yi − µi) = 0

ii Hurdle GMM: Select Types of TDC

Ql(α) = (Gl(α; Y,Z))T W−1
l (Gl(α; Y,Z))

Qc(β) = (Gc(β; Y,X))T W−1
c (Gc(β; Y,X))

gl,ij(α; Yi,Zi) =
∂π(zis)

∂αk

(
I(Yit=0) − π(zit)

)
gc,ij(β; Yi,Xi) =

∂µ(λ(xis))

∂βk

(
I(Yit>0)[Yit − µ(λ(xis))]

)

(4) Results

Mixed Hurdle Hurdle IGEE Hurdle GMM
Logistic

craving
0.223∗∗∗ (W) −0.170∗∗∗ −0.169∗∗∗−0.219. (B)

controls Not Significant . **

Count

craving
−0.077∗∗∗ (W)

0.049∗∗ 0.048∗∗∗
0.160 (B)

cum GPA 0.056 −0.056 −0.056∗∗∗

controls Not Significant . **


