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Effect of Escalating and Deescalating Financial
Incentives vs Usual Care to Improve Antidepressant
Adherence: A Pilot Randomized Clinical Trial
Although antidepressant medications are efficacious for
depression,1 nonadherence frequently undermines their
effectiveness.2 Antidepressants have a delayed onset and there-
fore do not offer prompt symptom relief that would support

adherence.3 It is unknown
whether financial incen-
tives, which encourage adher-

ence to some4 but not other5 health behaviors, improve anti-
depressant adherence for depression. This randomized clinical
trial (ClinicalTrials.gov Identifier: NCT03441399) compared
2 behavioral economics–based financial incentives for daily an-
tidepressant adherence: (1) escalating incentives that lever-
age loss aversion because patients who initiate treatment face
ever-greater lost opportunities if they discontinue medica-
tion use and (2) deescalating incentives that leverage a ten-
dency to overweigh present benefits by providing larger re-
wards to overcome initial inertia concerning treatment
initiation.

Methods | Electronic health records identified patients with de-
pression (International Statistical Classification of Diseases,
Tenth Revision, Clinical Modification [ICD-10-CM] codes F33 and
F32), aged 21 to 64 years, without antidepressant use in the
last 90 days, who had been prescribed an antidepressant in
the last 10 days. Five primary care practices in a Philadelphia,

Pennsylvania, academic medical center participated. Pa-
tients with clinical diagnoses of substance use disorder
(ICD-10-CM codes F10-F19), schizophrenia and associated
disorders (ICD-10-CM codes F20 and F25), bipolar disorder
(ICD-10-CM code F31), or pregnancy (ICD-10-CM code Z34) were
excluded. Statistical power was based on detection of a mod-
erate to large effect size (Cohen d, 0.6; power = 0.80; 2-sided
α = .05); 40 participants per arm were assigned in concealed
blocks of 6 by random number generation. Patients, who were
recruited via telephone by the study team without involve-
ment of clinicians, were invited to give oral informed consent
between March 2018 and June 2019 (Trial Protocol in Supple-
ment 2). The University of Pennsylvania institutional review
board approved the study.

Patients with depression diagnoses and Patient Health
Questionnaire (PHQ)–9 scores of 10 or more (theoretical range,
0-27)6 who were initiating antidepressant treatment were
randomized in equal proportion to receive 6 weeks of (1) usual
care, (2) usual care and escalating daily financial incentives
($2/day, increasing by $1/week up to $7/day), or (3) usual care
and deescalating financial incentives ($7/day, decreasing to
$2/day) for each antidepressant-adherent day. Daily adher-
ence was measured using cellular smart pill bottles and par-
ticipants in the intervention received weekly credits to a debit
card and text notifications.

A mean change in antidepressant adherence was the pri-
mary outcome, and adherence of 80% or greater was a post
hoc outcome. Depression symptoms were assessed twice with
the PHQ-9 by blinded telephone evaluations at screening and
6 weeks postmedication initiation. Analyses compared inter-

Table 1. Background Characteristics of Adult Patients With Depression in Primary Care, by Incentive Group

Characteristic

Participants, No. (%)
Overall
P value

Escalating group
(n = 40)

Deescalating group
(n = 40)

Control group
(n = 40)

Age, mean (SD), y 38.9 (12.6) 41.4 (11.1) 38.9 (11.2) .55

Female sex 36 (90.0) 31 (77.5) 33 (82.5) .32

Black/African-American racea 24 (60.0) 20 (50.0) 26 (65.0) .38

Hispanic ethnicitya 2 (5.0) 4 (10.0) 0 (0.0) .12

Full-time employment 24 (60.0) 23 (57.5) 24 (60.0) .97

High school education or less 14 (35.0) 11 (27.5) 8 (20.0) .32

<$40 000 annual household income 24 (60.0) 17 (42.5) 20 (50.0) .23

Marriedb 9 (22.5) 18 (45.0) 11 (27.5) .08

Private health insurance 25 (62.5) 26 (65.0) 26 (65.0) .96

Prior use of antidepressant 16 (40.0) 22 (55.0) 23 (57.5) .24

Antidepressant type

Selective serotonin reuptake
inhibitor

27 (67.5) 30 (75.0) 29 (72.5)

.95Serotonin-norepinephrine
reuptake Inhibitor

5 (12.5) 4 (10.0) 5 (12.5)

Atypical 8 (20.0) 6 (15.0) 6 (15.0)

Patient Health Questionnaire–9
score at screening, mean (SD)

17.0 (3.8) 15.6 (3.7) 16.0 (3.5) .24

a Because antidepressant adherence
has been reported to vary by
race/ethnicity, race/ethnicity data
were collected. These data were
collected by patient self-report
using investigator defined
categories.

b Includes being married and living
with someone as though married.
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vention groups and the control group on changes in PHQ-9
scores from screening to 6-week follow-up, with standard cut-
offs for depression response (≥50% decrease in score) and
remission (score, <5) as secondary outcomes. Group
differences are tested with χ2 for categorical variables and
analysis of variance for continuous variables. Stata version 15
(StataCorp) generated χ2 and t test P values (2-sided tests,
α = .05) and the csi command generated 95% CIs.

Results | Background characteristics (N = 120; female sex: con-
trol group, 33 of 40 [82.5%]; escalating group, 36 of 40 [90.0%];
deescalating group, 31 of 40 [77.5%]; mean [SD] ages: escalat-
ing group, 38.9 [12.6] years; deescalating group, 41.4 [11.1] years;
control group, 38.9 [11.2] years) and mean (SD) PHQ-9 scores
(escalating group, 17.0 [3.8]; deescalating group, 15.6 [3.7]; con-
trol group, 16.0 [3.5]) of the 3 patient groups are presented in
Table 1 and the eFigure in Supplement 1. During the 6 week
follow-up, the escalating group was significantly more likely
to be adherent than control participants (mean [SD] adher-
ence, 90.7% [14.6%] vs 74.9% [23.6%]; difference, 15.8%; 95%
CI, 7.0%-24.6%), although the deescalating and control groups
did not differ. Compared with control participants, the esca-
lating group was significantly more likely to achieve symp-
tom response (25 [65.0%] vs 14 [40.0%]; P = .04), remission
(14 [35.0%] vs 3 [8.6%]; P = .01), and adherence of 80% or more
(35 [87.5%] vs 18 [47.4%]; P < .001) (Table 2). Compared with
control participants, the deescalating group was also more
likely to achieve symptom response (24 [63.2%] vs 14 [40.0%];
P = .048) and remission (10 [26.3%] vs 3 [8.6%]; P = .048) but
not adherence of 80% or more. In post hoc analyses, the es-
calating group compared with the deescalating group was more
likely to be have adherence of 80% of more (35 [87.5%] vs
26 [68.4%]; P = .04) but was not significantly more likely to
achieve symptom response or remission.

Discussion | In this pilot study, escalating incentives for daily
antidepressant adherence significantly improved adherence
compared with a control group during the critical first 6 weeks

of treatment. The outcomes of deescalating and control groups
did not significantly differ.

Limitations include small sample sizes, a possible
Hawthorne effect associated with the smart pill bottles, a brief
period of follow-up, heterogeneity of antidepressant prescrib-
ing, and generalizability limited to nonelderly adult patients
without common psychiatric comorbidities. Future research
should include evaluations of financial incentives powered
to ascertain sustainability of antidepressant adherence and
symptom improvement.
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Table 2. Outcomes at 6 Weeks of Adult Patients With Depression in Primary Care, by Incentive Group

Outcome

No. (%) P value

Escalating
group

Deescalating
group

Control
group

Escalating vs
deescalatinga

Escalating
vs control

Deescalating
vs control

Antidepressant adherence at 6 wkb

Antidepressant adherence percentage,
mean (SD), %

90.7 (14.6) 83.4 (22.8) 74.9 (23.6) .09 <.001 .12

Antidepressant adherence (≥80%) 35 (87.5) 26 (68.4) 18 (47.4) .04 <.001 .06

PHQ-9 score at 6 wkc

Depression symptom responsed 26 (65.0) 24 (63.2) 14 (40.0) .87 .03 .048

Depression symptom remissione 14 (35.0) 10 (26.3) 3 (8.6) .41 .01 .048

Financial incentives provided,
mean (SD), $

163 (5.3) 168 (5.3) NA .53 NA NA

Abbreviations: NA, not applicable; PHQ-9, Patient Health Questionnaire–9.
a Post hoc comparison.
b The escalating group had 40 participants in this analysis; the deescalating

group, 38; the control group, 38.

c The escalating group had 40 participants in this analysis; the deescalating
group, 38; the control group, 35.

d Symptom response denotes 50% or greater decrease in score from screening.
e Symptom remission denotes PHQ-9 score of 0 to 4 at 6 weeks.
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