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Financial incentives for smoking cessation in pregnancy: 
 multicentre randomised controlled trial
Ivan Berlin,1 Noémi Berlin,2 Marie Malecot,3 Martine Breton,4 Florence Jusot,5  
Léontine Goldzahl6

AbstrAct
Objective
To evaluate the efficacy of financial incentives 
dependent on continuous smoking abstinence 
on smoking cessation and birth outcomes among 
pregnant smokers.
Design
Single blind, randomised controlled trial.
setting
Financial Incentive for Smoking Cessation in 
Pregnancy (FISCP) trial in 18 maternity wards in 
France.
ParticiPants
460 pregnant smokers aged at least 18 years who 
smoked ≥5 cigarettes/day or ≥3 roll-your-own 
cigarettes/day and had a pregnancy gestation of <18 
weeks were randomised to a financial incentives 
group (n=231) or a control group (n=229).
interventiOns
Participants in the financial incentives group received 
a voucher equivalent to €20 (£17; $23), and further 
progressively increasing vouchers at each study visit 
if they remained abstinent. Participants in the control 
group received no financial incentive for abstinence. 
All participants received a €20 show-up fee at each of 
six visits.
Main OutcOMe Measures
The main outcome measure was continuous smoking 
abstinence from the first post-quit date visit to visit 6, 
before delivery. Secondary outcomes in the mothers 
were point prevalence abstinence, time to smoking 
relapse, withdrawal symptoms, blood pressure, and 
alcohol and cannabis use in past 30 days. Secondary 

outcomes in the babies were gestational age at birth, 
birth characteristics (birth weight, length, head 
circumference, Apgar score), and a poor neonatal 
outcome—a composite measure of transfer to the 
neonatal unit, congenital malformation, convulsions, 
or perinatal death.
results
Mean age was 29 years. In the financial incentives 
and control groups, respectively, 137 (59%) and 
148 (65%) were employed, 163 (71%) and 171 
(75%) were in a relationship, and 41 (18%) and 31 
(13%) were married. The participants had smoked a 
median of 60 cigarettes in the past seven days. The 
continuous abstinence rate was significantly higher 
in the financial incentives group (16%, 38/231) than 
control group (7%, 17/229): odds ratio 2.45 (95% 
confidence interval 1.34 to 4.49), P=0.004). The 
point prevalence abstinence rate was higher (4.61, 
1.41 to 15.01, P=0.011), the median time to relapse 
was longer (visit 5 (interquartile range 3-6) and visit 
4 (3-6), P<0.001)), and craving for tobacco was lower 
(β=−1.81, 95% confidence interval −3.55 to −0.08, 
P=0.04) in the financial incentives group than control 
group. Financial incentives were associated with a 
7% reduction in the risk of a poor neonatal outcome: 
4 babies (2%) in the financial incentives group and 
18 babies (9%) in the control group: mean difference 
14 (95% confidence interval 5 to 23), P=0.003. Post 
hoc analyses suggested that more babies in the 
financial incentives group had birth weights ≥2500 g 
than in the control group: unadjusted odds ratio 1.95 
(95% confidence interval 0.99 to 3.85), P=0.055; sex 
adjusted odds ratio 2.05 (1.03 to 4.10), P=0.041; and 
sex and prematurity adjusted odds ratio 2.06 (0.90 to 
4.71), P=0.086. As these are post hoc analyses, the 
results should be interpreted with caution.
cOnclusiOns
Financial incentives to reward smoking abstinence 
compared with no financial incentives were associated 
with an increased abstinence rate in pregnant smokers. 
Financial incentives dependent on smoking abstinence 
could be implemented as a safe and effective 
intervention to help pregnant smokers quit smoking.
trial registratiOn
ClinicalTrials.gov NCT02606227.

Introduction
Maternal smoking during pregnancy is an avoidable 
risk factor for negative pregnancy and birth outcomes 
and could have negative health effects on children who 
are exposed in utero to tobacco smoking.1-3

Smoking cessation is critical in preventing smoking 
associated risks in pregnancy and negative birth 
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WhAt Is AlreAdy knoWn on thIs topIc
Smoking cessation is crucial to prevent smoking associated risks in pregnancy 
and negative birth outcomes
The benefit:risk ratio of drug treatments for smoking cessation in pregnancy is 
unclear
Previous studies with various financial incentives schedules showed promising 
results for point prevalence abstinence rates but no effect on birth weight

WhAt thIs study Adds
This multicentre randomised controlled trial implemented progressive financial 
incentives as vouchers and found that these were associated with an increase in 
continuous abstinence rate throughout pregnancy (16% v 7%)
Vouchers for abstinence were also associated with a more than doubled point 
prevalence abstinence rate compared with no vouchers
Financial incentives were associated with a 7% reduction in the risk of poor 
neonatal outcomes, a composite measure of transfer to the neonatal unit, 
congenital malformation, convulsions, or perinatal death
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outcomes.4 The US Preventive Services Task Force 
concluded that the benefit of behavioural interventions 
for smoking cessation is substantial but that the 
evidence of the benefit and harm of pharmacotherapy 
interventions is insufficient.5 In a recent Cochrane 
review, nicotine replacement therapy was found to 
increase smoking cessation rates in late pregnancy, 
but this evidence is of low certainty as the effect was 
not found when non-placebo controlled randomised 
controlled trials were excluded from the analysis.6 
Evidence that nicotine replacement therapy has 
an impact on birth outcomes, particularly on birth 
weight,6 is lacking. New treatment options should be 
researched to help pregnant smokers quit.4

A new research area is using financial incentives to 
treat addictions based on the probability that providing 
incentives or reinforcers increase the chance of drug 
avoiding behaviour. Previous trials have suggested that 
financial incentives might be a promising intervention 
to help pregnant smokers quit smoking7-13; however, 
this therapeutic approach has not been implemented 
in clinical practice probably because of the large 
variability of settings, types of interventions, and lack 
of conclusive, pivotal studies.

We assessed the efficacy of progressively higher 
financial incentives dependent on smoking cessation 
on continuous smoking abstinence among pregnant 
smokers. Secondary aims were to assess the efficacy 
of financial incentives on point prevalence smoking 
abstinence, maternal craving for tobacco, tobacco 
withdrawal symptoms, weight, blood pressure, and 
birth outcomes.

Methods
trial design and participants
The Financial Incentive for Smoking Cessation in 
Pregnancy (FISCP) trial was a randomised, two 
parallel groups, trial conducted in 18 maternity wards 
in France.14 Pregnant smokers were included if they 
were 18 years or older, smoked ≥5 cigarettes/day or 
≥3 roll-your-own cigarettes/day, had a gestation of <18 
weeks, were motivated to quit smoking (scored >5 on a 
visual analogue scale ranging from 0 for not at all to 10 
for extremely motivated), were affiliated to the social 
health insurance system as required by the French law 
on biomedical research, and had signed the informed 
written consent and agreed to the collection of the 
birth characteristics of their offspring.

Exclusion criteria included current treatment for 
a chronic psychiatric disorder using neuroleptics, 
antidepressants, or anxiolytics, use of tobacco 
products other than cigarettes, use of either bupropion 
or varenicline, which is contraindicated in pregnancy, 
and already participating in a biomedical research 
project. We excluded electronic cigarette users as little 
is known about the benefit:risk ratio of these devices. 
Multiple pregnancy was not an exclusion criterion.

randomisation
A statistician independent of the study prepared a 
computer generated randomisation list in blocks of 

4. The individual randomisation list by centre was 
incorporated into the electronic case report form. After 
inclusion and exclusion criteria had been checked and 
written informed consent obtained, a randomisation 
number was allocated to the participant at the first 
visit. Participants and investigators were blinded 
to assignment group at randomisation but not at 
subsequent visits.

interventions
Fig 1 depicts the pay-off tree (€) showing what 
participants could earn according to their assignment 
group and abstinence, under the assumption that they 
completed six visits.

Control group—Participants randomised to the 
control group received a €20 (£17; $23) voucher at the 
end of each visit as a show-up fee, but abstinence was 
not rewarded. The total pay-off depended on the total 
number of visits attended. The maximum amount a 
participant could earn was €120 after six visits.

Financial incentives group—Participants could 
earn additional vouchers dependent on abstinence. 
The pay-offs were based on two principles: a reward 
for abstinence today and a reward for continuous 
abstinence. Hence, the pay-off increased with the 
number of visits at which abstinence was biochemically 
confirmed and with the length of continuous 
abstinence. For example, if participants were abstinent 
during six consecutive visits, they could earn up to 
€520 in vouchers (see supplementary material).

study outline and follow-up
A quit date was set at randomisation (visit 1)—
determined in collaboration with the participants, 
who could choose a quit date between randomisation 
and day 15 post-randomisation in both the financial 
incentives group and the control group. The start date 
for abstinence was the quit date. Monthly face-to-face 
visits (visits 2-6) were planned up to the expected 
delivery date. If participants missed visits, they were 
contacted by telephone at least twice, and if they did 
not respond they were sent a letter to encourage them 
to attend the next visit. Participants received follow-up 
telephone calls six months after delivery.

At each visit, all participants received a minimum 10 
minute intervention for smoking cessation according 
to national guidelines. The intervention included 
motivational counselling, support, relapse prevention, 
and skills training elements for behavioural 
modifications.15 16

Outcome measures
Primary outcome
The primary outcome measure was continuous 
smoking abstinence from the predefined quit date until 
the sixth visit. Abstinence was defined as a self-report 
of no smoking in the past seven days and expired air 
carbon monoxide (eCO) ≤8 ppm measured by a Bedfont 
Smokelyzer piCO (Kent, UK).17 Although the point 
prevalence abstinence rate might be useful to show 
the efficacy of an intervention, continuous abstinence 
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from smoking might be associated with greater efficacy 
in preventing negative fetal growth and birth outcomes 
(see supplementary material).

Secondary outcomes
At each visit we recorded the maternal secondary 
outcome measures of point prevalence abstinence, 
defined as self-report of no smoking in the past seven 

days and eCO level ≤8 ppm, time (days) to the first 
cigarette after quit date, lapse (a few puffs) or relapse 
(smoking a cigarette), total number of cigarettes smoked/
day, craving for tobacco (12 item French Tobacco 
Craving Questionnaire, FTCQ-12),18 tobacco withdrawal 
symptoms (Minnesota nicotine withdrawal scale),19 
weight, sitting systolic and diastolic blood pressure, and 
cannabis and alcohol use in the past 30 days.

Control
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20 20 20 20 20 20 80

520

400

1st visit
Randomisation

2nd visit 3rd visit 4th visit 5th visit 6th visit Total pay-off
in 

Financial
incentive
group

20 + 120
20 + 100

20

A

NA

A

NA

A

NA

A

NA

A

NA

A

NA

A

NA

A

NA
A

NA

A

NA

A

NA

A

NA

A

NA

A

NA

A

NA

A

NA

20 + 60

20

20 + 60

20

20 + 40

20

20 + 80

20

20 + 40

20

20 + 60

20

20 + 40

20

20 + 80

A

NA

20 + 60

A

NA

20 + 40

A

NA

20

A

NA

20

20

A

NA

A

NA

20 + 40

A

NA

20

A

NA

20

A

NA

20 + 40

A

NA

20

A

NA

20 + 60

A

NA

20

A

NA

20 + 40

A

NA

20

A

NA

380

300

20

20 + 80

20

20 + 80

20

20 + 60

20

20 + 80

20

20 + 40

20

20 + 60

20

20 + 40

20

20 + 100

20

20 + 60

20

20 + 60

20

20 + 40

20

20 + 80

20

20 + 40

20

20 + 60

20

20 + 40

20

360

280

280

220

340

260

240

200

260

200

200

160

400

300

280

220

260

200

200

160

300

220

200

160

220

160

160

140

Fig 1 | Pay-off tree showing what participants could earn according to group assignment and smoking abstinence status under the assumption that 
they completed six visits. at the first visit, participants were randomised to either the financial incentives group or the control group if they agreed 
to take part in the study. all participants received a €20 (£17; $23) voucher at the end of the randomisation visit. a=abstinent; na=not abstinent
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Secondary outcomes in newborns were recorded 
from medical charts: gestational age at birth (in 
weeks), birth weight, head circumference, length, 
Apgar score at five minutes, and poor neonatal 
outcomes (a composite measure of transfer to the 
neonatal unit, congenital malformation, convulsions, 
or perinatal death). Serious adverse events were 
collected by the sponsor’s pharmacovigilance 
system.

statistical analyses
The primary outcome was analysed on an intention-
to-treat basis, defined as all randomised pregnant 
smokers.

We hypothesised a 10% continuous abstinence rate, 
double that of the previously observed continuous 
abstinence rate14 in the control group, presuming the 
show-up fee might increase the abstinence rate by 
itself. Assuming a 20% continuous abstinence rate 

Singleton11 Twin1

Singleton226 Twin (3 pairs of twins)6
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Fig 2 | Flow of pregnant smokers and their offspring through the study
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in the financial incentives group, with an α=0.05 
and 1−β=0.80, we planned to randomise at least 199 
women to each group.8 The targeted sample size was 
420; the randomisation of 460 to 480 participants was 
planned, hypothesising a dropout rate of 9% to 12% 
(40 to 60 participants).

The log rank test was used to compare the time to 
relapse. We also compared point prevalence abstinence 
rate, use of nicotine replacement therapy in the 
past 30 days with mixed effects logistic models, and 
craving for tobacco (12 item French Tobacco Craving 
Questionnaire) with a mixed effects linear model.

Several sensitivity analyses were performed to 
assess the robustness of the results using alternative 
definitions of continuous abstinence and the smoking 
status of participants who did not attend appointments. 
The supplementary files provide further details.

We considered participants who did not show up for 
an appointment to be non-abstinent. The end of follow-
up was defined as the end of pregnancy: delivery or 
other end of pregnancy (eg, miscarriage). Participants 
were considered to have been continuously abstinent 
if they showed up at each visit after the quit date, 
self-reported abstinence, and had a negative eCO test 
result.

Because of the variable birth weight of twins 
compared with singleton pregnancies as well as the 
unbalanced proportion of twins between groups, we 
excluded twins from the data analysis of newborns.20 
As a post hoc analysis we defined low birth weight as 
<2500 g.21

The author (LG) who performed most of the data 
analyses was blinded when she ran the first main 
analyses. The code for grouping was opened on 22 July 
2020 when she reported the results for the first time.

Patient and public involvement
No patients were involved in setting the research 
question or the outcome measures, nor were they 
involved in developing plans for recruitment, design, 
or implementation of the study. No patients were asked 
to advice on interpretation or writing up of results. In 
2014, when the research protocol was written and 
approved by health authorities, patient and public 
involvement was not a requirement or suggestion.

results
Four hundred and sixty six pregnant smokers were 
assessed for eligibility and 460 were randomised: 231 
to the financial incentives group and 229 to the control 
group (fig 2). Baseline characteristics (table 1) and 
number of visits (median=4, P=0.499) were similar 
between the two groups. 

Primary outcome
The continuous abstinence rate was significantly 
higher in the financial incentives group (16%, 38/231) 
than control group (7%, 17/229): odds ratio 2.45 
(95% confidence interval 1.34 to 4.49), P=0.004). 
Sensitivity analyses confirmed the robustness of this 
result (see supplementary table 2).

secondary outcomes
The point prevalence abstinence rate was consistently 
higher in the financial incentives group than control 
group (mixed effects logistic model, odds ratio 4.61, 
95% confidence interval 1.41 to 15.01, P=0.011; fig 3).

Time to relapse to the first cigarette occurred 
significantly later in the financial incentives group 
than control group (fig 4). The median relapse occurred 
at visit 5 (interquartile range 3-6) in the financial 
incentives group and at visit 4 (3-6) in the control 
group (log rank test, P<0.001).

Craving for tobacco was lower in the financial 
incentives group than control group throughout 
pregnancy: β=−1.81 (95% confidence interval −3.55 
to −0.08), P=0.04; fig 5). Participants in the financial 
incentives group smoked fewer cigarettes than 
those in the control group (mean difference −163, 
95% confidence interval −302 to−23, P=0.022). 
No difference was found in the Minnesota nicotine 
withdrawal scale total score, systolic and diastolic 
blood pressure, weight change, or cannabis or alcohol 
use in the past 30 days.

concomitant use of nicotine replacement therapy 
The mixed effects logistic model showed similar past 
30 day use of nicotine replacement therapy (odds ratio 
0.88, 95% confidence interval 0.62 to 1.24, P=0.462); 
the time by group comparisons suggested that use of 
nicotine replacement therapy was less likely in the 
financial incentives group than control group at visits 4 
and 5 (supplementary table 4a and 4b). No interaction 
with use of nicotine replacement therapy was observed 
(supplementary table 3).

newborns
The 460 randomised mothers had 472 fetuses, 240 
(51%, nine pairs of twins) in the financial incentives 
group and 232 (49%, three pairs of twins) in the 
control group. Nine fetal deaths (4%) occurred in the 
financial incentives group and 12 (5%) in the control 
group (fig 2). Birth weight data were available for 
202 (84%) and 205 (88%) singleton live newborns. 
The mean difference in birth weight of 47g was not 
statistically significant. Significantly fewer newborns 
in the financial incentives group (n=4) than in the 
control group (n=18) had poor neonatal outcomes (a 
composite measure of transfer to the neonatal unit, 
congenital malformation, convulsions, or perinatal 
death), this difference represents a 7% points reduction 
(table 2). Supplementary table 6 shows the number of 
poor neonatal outcomes.

Post hoc analysis of dichotomised birth weight
Analysis of dichotomised birth weight ≥2500 g versus 
<2500 g was not included in the research protocol14; it 
was added as a post hoc analysis, as a recommended 
approach for birth weight.21 Therefore the following 
results are only hypothesis generating and should 
be interpreted with caution. The effect of financial 
incentives on delivering a baby of birth weight 
≥2500 g versus <2500 g without adjustment closely 
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characteristics Financial incentives (n=231) control (n=229)
sociodemographic
Mean (95% CI) age (years); min-max 29 (28 to 30); 18-42 29 (29 to 30); 18-42
Yearly income (€):
 <10 000 42 (18) 40 (17)
 10 000 to 18 000 51 (22) 52 (23)
 18 000 to <30 000 67 (29) 72 (31)
 30 000 to <54 000 56 (24) 50 (22)
 54 000 to 100 000 6 (3) 8 (3)
Refused to answer or no answer 9 (4) 7 (3)
Self-reported ethnic origin:
 African 10 (4) 10 (4)
 Asian 1 (0.4) 2 (1)
 European 217 (94) 214 (93)
 Other 3 (1) 3 (1)
Marital status:
 Single 21 (9) 20 (9)
 Divorced 1 (0.4) 2 (1)
 In a relationship 163 (71) 171 (75)
 Married 41 (18) 31 (13)
 Separated 5 (2) 5 (2)
Employment status:
 Employed 137 (59) 148 (65)
 Unemployed 41 (18) 40 (17)
 Homemaker 26 (11) 16 (7)
 Other inactive 20 (9) 23 (10)
 Student 7 (3) 2 (1)
tobacco and alcohol use
Mean (95% CI) motivation to quit smoking; min-max (scale 0-10) 8.3 (8.1 to 8.5); 6-10 8.4 (8.2 to 8.6); 6-10
Mean (95% CI) age of first cigarette (years); min-max 14.9 (14.5 to 15.3); 5-34 14.8 (14.4 to 15.1); 8-32
Mean (95% CI) age of daily smoking (years); min-max 16.6 (16.1 to 17); 10-37 16.4 (16 to 16.7); 8-32
Median (IQR) No of smoking cessation attempts 1 (0-1) 1 (0-1)
Median (IQR) No of cigarettes smoked in past 7 days; min-max 56 (35-80); 3-210 60 (42-77); 1-210
Median (IQR) expired air carbon monoxide (ppm); min=max 14 (8-19); 0-49 15 (10-21); 0-50
Partner smokes:
 No partner 13 (6) 11 (5)
 No 51 (22) 51 (22)
 Yes 167 (72) 167 (73)
Other smoker at home:
 No 206 (89) 200 (87)
 Yes 25 (11) 29 (13)
Exposure to secondhand smoke at work or during leisure (other than by partner):
 No 93 (40) 106 (46)
 Yes 138 (60) 123 (54)
Mean (95% CI) FTCD total score 4.6 (4.4 to 4.9) 4.6 (4.3 to 4.9)
Mean (95% CI) FTCQ-12 total score; min-max 42.2 (40.8 to 43.6); 12-82 40.7 (39.2 to 42.2); 12- 81
CAGE questionnaire for alcohol problems (No of positive answers):
 0 179 (77) 187 (82)
 1 22 (10) 17 (7)
 2 16 (7) 17 (7)
 3 13 (6) 7 (3)
 4 1 (0.4) 1 (0.4)
Medical and obstetrical
Medical or psychiatric history:
 No 118 (51) 125 (55)
 Yes 112 (48) 104 (45)
 Not available 1 (0.4) 0
Obstetrical history:
 No 80 (35) 90 (39)
 Yes 151 (65) 139 (61)
Median (IQR) No of previous pregnancies; min-max 1 (2-0); 0-12 1 (2-0); 0-13
Median (IQR) No of children; min-max 0 (1-0); 0-5 0 (1-0); 0-7
Median (IQR) No of preterm births; min-max 0 (0-0); 0-2 0 (0-0); 0-2
Median (IQR) small for gestational age at birth; min-max 0 (0-0); 0-2 0 (0-0); 0-2
Median (IQR) BMI before pregnancy; min-max 22.5 (27-20); 16-43 23 (27-20); 16-40
Mean (95% CI) maternal weight before pregnancy (kg); min-max 65 (63-67); 36-120 65 (63-67); 40-116
Median (IQR) BMI at randomisation; min-max 23 (21-27); 17-50 24 (21-28); 16-40
Mean (95% CI) gestational age (weeks); min-max 13.6 (13.2 to 14.0); 4-17 13.7 (13.3 to 14.1); 3-17

table 1 | sociodemographic characteristics, tobacco and alcohol use, and medico-obstetrical characteristics of pregnant 
smokers at randomisation. values are numbers (percentages) unless stated otherwise

(Continued)
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approached but did not reach statistical significance 
(odds ratio 1.95, 95% confidence interval 0.99 to 3.85, 
P=0.055). Overall, girls comprised 53% of the births in 
the financial incentives group and 38% in the control 
group. Because birth weight is associated with the sex 
of babies, when birth weight was adjusted for sex in 
the post hoc analysis, a significant effect was shown of 
an increased likelihood of having a birth weight ≥2500 
g in the financial incentives group compared with the 
control group (odds ratio 2.05, 95% confidence interval 
1.03 to 4.10, P=0.041). After further adjustment 
for prematurity22 the statistical significance of the 
association showed some reduction (2.06, 0.90 to 
4.71, P=0.086; see supplementary table 7). 

Serious adverse event rates yielded similar results 
(supplementary table 8).

costs
The vouchers totalled €49 040 in the financial 
incentives group and €19 520 in the control group 
(difference €29 520; see supplementary material).

discussion
In this multicentre randomised controlled trial, 
financial incentives rewarding smoking abstinence 
compared with no financial incentives were associated 
with significantly increased continuous and point 
prevalence abstinence rates, a prolongation in the 
time to relapse, and a reduction in craving for tobacco. 
Financial incentives were also associated with a 
decrease in the probability of having a low birthweight 
baby.

strengths of this study
A notable feature of this trial is the rigorous design and 
sufficient statistical power to determine the validity 
of the observed outcomes. The use of continuous 
abstinence as the main outcome measure rather than 
intermittent point prevalence abstinence might have 
contributed to the observed benefit on birth weight.

Post hoc analysis of birth weight suggested that the 
number of babies with a birth weight ≥2500 g was 
higher in the financial incentives group than control 
group after adjustment for the babies’ sex. When 
the groups were compared for birth weight (g) as a 
continuous variable, there was no difference but a 
difference was found when the number of babies with 

characteristics Financial incentives (n=231) control (n=229)
Maternal health disorder reported since start of pregnancy:
 No 211 (91) 207 (90)
 Yes 20 (9) 22 (10)
No fetal disorder diagnosed since start of pregnancy 231 (100) 229 (100)
Mean (95% CI) systolic blood pressure (mm Hg); min-max 113 (111.5 to 114.5); 85-146 112 (110.6 to 113.5); 80-140
Mean (95% CI) diastolic blood pressure (mm Hg); min-max 65.8 (64.6 to 67); 50-90 66.3 (65.1 to 67.5); 50-90
Twins (pairs):
 No 222 (96) 226 (99)
 Yes 9 (4) 3 (1)
€ 1.00 (£0.85; $1.12).
IQR=interquartile range; FTCD=Fagerström Test for Cigarette Dependence25; FTCQ-12=12 item French Tobacco Craving Questionnaire; CAGE=Cut, 
Annoyed, Guilty, and Eye26; BMI=body mass index.

table 1 | continued
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Fig 3 | Point prevalence smoking abstinence rate by visit. Mixed effects logistic model: 
odds ratio 4.61 (95% confidence interval 1.41 to 15.01), P=0.011. Whiskers represent 
95% confidence intervals
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Fig 5 | 12 item French tobacco craving Questionnaire. Mixed effects linear model: β= 
−1.81 (95% confidence interval −3.55 to −0.08), P=0.040. Whiskers represent 95% 
confidence intervals
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birth weights ≥2500 g was compared (see table 2). This 
discrepancy suggests that the effect of the financial 
incentives on birth weight might not be linear. 
When we adjusted for prematurity, the statistical 
significance of the effect of financial incentive on birth 
weights ≥2500 g became attenuated, suggesting the 
effect might differ according to prematurity. Further 
studies should include as a primary outcome the 
analysis of dichotomised birth weight according to 
recommendations21 and investigate whether the effect 
varies with prematurity.

That both groups received similar show-up fees 
enabled us to compare the net effect of progressively 
higher financial incentives on smoking abstinence.

Similar with the study by Tappin et al,13 use of 
nicotine replacement therapy was permitted. As 
use of nicotine replacement therapy is a principal 
confounding factor, controlling for it suggests that the 
effect of financial incentives was independent of use.

The study lasted three years and three months from 
the time that participants were first randomised to 
the time of the last assessment. Because participants 
were included during the first trimester and because 
the last assessment was at six months’ follow-up, 
participants remained in the study for 12 months. 
Recruitment occurred between April 2016 and July 
2018—that is, two years and three months. This seems 
to be an acceptable recruitment period considering 
the treatment approach was unusual, only treatment 
seeking pregnant smokers were candidates for 
participation, and investigators conducted the study 
voluntarily and without payment.

This trial was conducted in 18 maternity wards 
throughout France, which used different organisational 
processes and healthcare professionals, lending 
representativeness to the data.

This national representativeness could allow the trial 
to be considered as an effectiveness study. Furthermore, 
by the nature of the intervention, financial incentives 
compared with drugs are not ostensibly associated 
with adverse events.

limitations of this study
Limitations of this study include the lack of systematic 
follow-up of mothers and their offspring after delivery. 
It also might not be possible to generalise the findings 
to other countries and cultures; replications are needed. 
We did not include users of electronic cigarettes. We 

cannot, however, be sure that electronic cigarettes 
were not used because information was obtained only 
by participant self-report at each visit. A pragmatic 
limitation is the lack of information on the participants’ 
as well as healthcare professionals’ acceptability of 
financial incentives, and assessment of cost effectiveness 
in the real world. This is a sensitive issue and might vary 
according to national, cultural, and socioeconomic 
influences.23 Also, real world cost effectiveness of 
financial incentives to encourage smoking cessation 
during pregnancy have yet to be obtained.

To specifically control for tobacco use, in our 
study protocol we included urinary anabasine and 
anatabine, both biochemical measures of tobacco 
uptake.14 Because the sensitivity and specificity of 
these measures were below 55%, these measures 
could not be used as an objective control of tobacco 
intake. Furthermore, sufficiently powered studies 
should assess the usefulness of these non-nicotinic 
alkaloids as markers of exposure to tobacco.

comparison with other studies
A Cochrane review on incentives for smoking cessation 
partly addressed prenatal and postnatal incentives 
for pregnant smokers.24 Nine randomised trials were 
included that comprised various populations, different 
settings, and diverse interventions (cash, vouchers, 
gift card, social support). Without distinctions between 
the prenatal and postnatal interventions, financial 
incentives showed a significant advantage over no 
incentives control (relative risk 2.38, 95% confidence 
interval 1.54 to 3.69, n=2273).

Four previous studies with a design similar to ours 
also found an association between financial incentives 
and increased abstinence.7-10 Our design differs by the 
magnitude of incentives increments, the absence of 
reset of vouchers value back to the initial value (€20) if 
the participant was not abstinent or did not show up, 
and sample size (supplementary material, discussion).

Policy implications, unanswered questions, and 
future research
Smoking prevalence is higher among people on a low 
income. Forty per cent of our participants’ households 
reported an annual income of <€18 000; further 
analyses by our group will investigate the efficacy of 
financial incentives in this subgroup. Further research 
should investigate who among pregnant smokers could 

table 2 | univariate analyses of birth characteristics (ordinary least squares and logistic models). values are means 
(95% confidence intervals) unless stated otherwise

characteristics
Financial incentives control Difference
no* estimate (95% ci) no* estimate (95% ci) estimate (95% ci) P value

Birth weight (g) 202 3176 (3107 to 3245) 205 3130 (3053 to 3207) 47 (−56 to 150) 0.374
Length (cm) 191 49 (48 to 49) 187 49 (48 to 49) −0.03 (−0.6 to 0.5) 0.925
Head circumference (cm) 186 34 (34 to 34) 185 34 (34 to 34) 0.00 (−0.4 to 0.4) 1.000
Apgar score at 5 min (range 0-10) 199 9.9 (9.8 to 9.9) 201 9.8 (9.7 to 9.9) 0.05 (−0.1 to 0.2) 0.497
Gestational age (weeks) 208 37.6 (37.3 to 37.8) 209 37.3 (37 to 37.6) 0.24 (−0.14 to 0.63) 0.217
Poor neonatal outcome† 202 4 (0 to 8) 209 18 (10 to 26) 14 (5 to 23) 0.0028
*Data are from singleton live newborns.
†Composite measure including transfer to neonatal unit, congenital malformation, convulsions, or perinatal deaths. Numbers are number of babies with 
poor neonatal outcome.

 on 19 A
pril 2024 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

M
J: first published as 10.1136/bm

j-2021-065217 on 1 D
ecem

ber 2021. D
ow

nloaded from
 

http://www.bmj.com/


RESEARCH

the bmj | BMJ 2021;375:e065217 | doi: 10.1136/bmj-2021-065217 9

benefit even more from being rewarded for smoking 
abstinence. Conception, planning, recruitment, 
and design of future trials should involve pregnant 
smokers, healthcare professionals, and policy makers 
in the assessment of the cost effectiveness and 
acceptability of this treatment approach. Finally, future 
studies should compare the efficacy of incentives 
or contingency management with that of nicotine 
replacement therapy.

The smoking rate of partners was as high as 72% 
in the financial incentives group and 73% in the 
control group. Exposure to secondhand tobacco smoke 
during pregnancy regardless of whether the mother 
smokes is associated with an increased risk of smoking 
related negative health outcomes. We suggest that 
future studies should assess the efficacy of financial 
incentives in helping the partners of pregnant smokers 
to quit smoking.

Financial incentives dependent on smoking 
abstinence could be implemented as a safe and 
effective intervention to help pregnant smokers quit 
smoking.

conclusions
Among pregnant smokers motivated to quit smoking, 
financial incentives to reward abstinence in a 
progressive manner were associated with increased 
continuous and point prevalence abstinence rates and, 
in post hoc analyses, seemed to increase the number 
of newborns with birth weights ≥2500 g. Financial 
incentives progressively rewarding smoking abstinence 
could be implemented in the routine healthcare of 
pregnant smokers. Future studies should assess the 
long term effectiveness of financial incentives on 
smoking abstinence after delivery.
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