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A B S T R A C T  

Background : Com pared to men, women have unique bar ri ers to smok ing ces sa tion and are less likely to uti lize 
quit line ser vices. While cur rent clin i cal rec om men da tions have called for sex/ gen der - specific smok ing ces sa - 
tion pro to cols, quit lines have not been ex panded pro to cols to ad dress the unique needs of women. Men strual 
cy cles (and/ or ovar ian hor mones) in flu ence quit out comes in women. This pa per pre sents the study de sign 
and pro to col for a ran dom ized con trol trial ( Pro ject Phase ) de signed to test the fea si bil ity and ac cept abil ity of 
uti liz ing men strual cy cle tim ing to im prove quit out comes in women of re pro duc tive age. 
Methods/ design : Par tic i pants in clude treat ment - seeking women (n  =  116), be tween the ages of 18 – 40 with 
reg u lar and nat u rally - occurring men strual cy cles. El i gi ble par tic i pants are ran dom ized to ei ther the mid - 
Follicular Phase (FP) or Stan dard Care (SC - control) group. Coun sel ing in cludes six weekly tele phone ses sions 
with four weeks of nico tine re place ment ther apy. The tim ing and fre quency of ses sions is iden ti cal to both 
con di tions, with the ex cep tion of the quit day (week 3 of coun sel ing). In ad di tion to pro vid ing ed u ca tion on 
men strual cy cle and quit ting, quit day for FP par tic i pants is set within 6 – 8 days post on set of menses; the SC 
group quit day is set for Week 3 of coun sel ing re gard less of their men strual cy cle phase. Dried blood spots will 
be used to biover ify men strual cy cle phase and smok ing sta tus. 
Discussion : If fea si ble and ac cept able, our be hav ioral coun sel ing in ter ven tion that times the quit day to the 
mid - follicular phase of the men strual may in crease quit out comes among women of re pro duc tive age and has 
po ten tial for dis sem i na tion across quit lines na tion ally. 

1 . Introduction 

Cig a rette smok ing con tin ues to be the lead ing pre ventable cause of 
death and dis ease [ 1 ]. Quit lines are broad - reaching, and cost - effective 
in ter ven tions for smok ing ces sa tion [ 2 ]. Typ i cal ser vices in clude a se - 
ries of proac tive tele phone coun sel ing ses sions based on ev i dence - 
based strate gies com bined with pro vi sion of nico tine re place ment 
ther apy (NRT) [ 2 ]. While con sid ered a stan dard of care ap proach for 
smok ing ces sa tion, lit tle re search has ex am ined strate gies on how best 
to tai lor ser vices for spe cific high - risk pop u la tions, such as women. 

Com pared to men, women who smoke have greater dif fi culty quit - 
ting smok ing and are at in creased risk for re lapse [ 3 ]. In deed, we re - 
cently ob served that while women are more likely to call a quit line, 
com pared to men, women were less likely to en gage in quit line ser - 
vices and more likely to re lapse at fol low - up [ 4 ]. These data sug gest 
tai lor ing ser vices to women may en hance the use of quit line ser vices 
and re sponse to treat ment. Prior re search has shown that women face 
unique bar ri ers to ces sa tion in clud ing neg a tive af fect, lack of so cial 
sup port, weight con cerns, and less ef fec tive ness of some smok ing ces - 
sa tion phar ma cother a pies (for re views see Refs. [ 5 – 8 ]). Ad di tion ally, 
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in creas ing ev i dence points to the role of the men strual phase and/ or 
ovar ian hor mones (e.g., prog es terone and/ or estra diol) in smok ing be - 
hav ior change [ 9 ]. While the mech a nisms of ac tion re spon si ble for 
men strual phase ef fects on smok ing be hav ior is not en tirely clear, one 
hy poth e sis is that the ovar ian hor mones il licit dif fer ences in the neu - 
ro bi o log i cal drug re ward re sponse in re sponse to nico tine [ 10 ]. Ev i - 
dence for this hy poth e sis comes from prior re search that ob served 
more fa vor able smok ing ces sa tion out comes when aided by the nico - 
tine re place ment ther apy (NRT) patch in women who quit dur ing the 
mid - follicular phase (6 – 8 days post on set of the menses) [ 11 , 12 ] and 
with an in creas ing prog es terone - to - estradiol ra tio (which oc curs dur - 
ing the late fol lic u lar phase) [ 13 ]. In ter est ingly, ces sa tion at tempts 
with out the use of the NRT patch yielded more fa vor able out comes 
dur ing the luteal phase (week prior to on set of the pe riod) [ 14 , 15 ]. 
Fur ther more, with drawal symp toms and, per haps, crav ing are sig nif i - 
cantly greater dur ing the luteal phase [ 9 ]. Taken to gether, these data 
sug gest tar get ing the mid - follicular phase in women of re pro duc tive 
age who are pur su ing NRT - aided smok ing ces sa tion via the quit line 
has po ten tial ben e fit. 

The pri mary goal of this pi lot ran dom ized con trolled trial (“ Pro ject 
Phase” ) is to de ter mine the ac cept abil ity and fea si bil ity of as sign ing 
quit day dur ing the mid - follicular phase (de fined here as six to eight 
days post on set of menses) in a quit line set ting (i.e., a stan dard ized 
tele phone - based ces sa tion in ter ven tion) as com pared to a stan dard - of - 
care con di tion. A sec ond aim is to ex am ine pre lim i nary ef fi cacy of a 
men strual phase - timed in ter ven tion on smok ing ces sa tion out comes 
dur ing NRT - aided ces sa tion at tempts. Our third aim is to ex plore the - 
o ret i cally - relevant fac tors to the coun sel ing in ter ven tion that are 
known to be as so ci ated with smok ing ces sa tion by men strual phase. 

2 . Methods 

2. 1 . Study design overview 

Par tic i pants will be ran dom ized (1:1 ra tio) to: (1) mid - follicular 
phase (FP) in ter ven tion, in which par tic i pants start a six - week tele - 
phone - based be hav ioral coun sel ing pro gram that in cludes ed u ca tion 
on the role of the men strual cy cle on quit ting smok ing with a goal of 
set ting a quit date six to eight days post on set of menses or (2) stan - 
dard - of - care (SC) in ter ven tion in which par tic i pants start the six - week 
be hav ioral coun sel ing pro gram (no ed u ca tion on men strual cy cle and 
smok ing be hav ior change pro vided) with out re gard to men strual tim - 
ing. In ad di tion to coun sel ing, both groups will re ceive four weeks of 
the NRT patch with use start ing on the quit day (Week 3 in coun sel - 
ing). Af ter en roll ment, par tic i pants com plete weekly sur veys and 
coun sel ing phone calls dur ing treat ment. As sess ments oc cur at Week 4 
post - quit date (end of treat ment) and Month 3 post - quit date (end of 
fol low - up) via self - administered sur veys. Self - collected dried blood 
spots (DBS) will be col lected for ac cu rate iden ti fi ca tion of the men - 
strual cy cle (Week −1, Week 0, and Week 1) and to bio chem i cally 
ver ify self - reported smok ing ab sti nence (Week 4 and Month 3). This 
study re ceived eth i cal ap proval by the Uni ver sity of Ari zon a's Hu man 
Sub jects Pro tec tion Pro gram in July 2018. 

2. 2 . Participants 

Women (n  =  116) who are be tween the ages of 18 – 40 years of 
age will be re cruited. The el i gi bil ity cri te ria are self - reported smok ing 
≥ 5 cig a rettes daily, in tend ing to quit within the next 90 days, will - 
ing ness to use the NRT patch, self - reporting reg u lar men strual cy cles 
(24 – 36 days in length), and will ing/ able to com ply with the pro to col. 
Ex clu sion cri te ria in clude re cent use (<3 months) of ex oge nous hor - 
mones (in clud ing hor monal con tra cep tives), re cent (<3 months) 
preg nancy, re cent (<3 months) lac ta tion, plan to be come preg nant in 
the next 3 months, con traindi ca tions to NRT, co hab i ta tion with some - 

one who been en rolled in this study, or have called the Ari zona state 
quit line more than once in the past 12 months. Po ten tial par tic i pants 
re port ing con tra dic tions to us ing the NRT may par tic i pate if they ob - 
tain their physi cian's ap proval in writ ing prior to par tic i pa tion in the 
study. Par tic i pants in el i gi ble at the time of screen ing will be re ferred 
to the state quit line. 

2. 3 . Recruitment 

Re cruit ment oc curs via two routes: (1) di rect re fer rals made 
through the state quit line, and (2) self - referrals via com mu nity - based 
re cruit ment (ad ver tis ing on so cial me dia or fly ers posted in the com - 
mu nity) ( Fig. 1 ). For the di rect re fer rals, trained quit line staff will ini - 
tially as sess callers for el i gi bil ity. Those who are po ten tially el i gi ble 
will be pro vided a brief de scrip tion of the study and, if they are in ter - 
ested, re ferred to the study staff for a full el i gi bil ity as sess ment. 
Specif i cally, upon re ceiv ing ver bal con sent, the par tic i pan t's data will 
be se curely trans mit ted to the study's RED Cap data base [ 16 ]. Sim i - 
larly, for self - referrals, an ini tial el i gi bil ity screen will be com pleted 
on line via RED Cap. Those who meet ini tial el i gi bil ity, will com plete a 
full el i gi bil ity as sess ment via a tele phone in ter view with study staff. 

2. 4 . Enrollment and randomization 

Upon com ple tion of the tele phone in ter view, po ten tial par tic i pants 
will be emailed a link to a RED Cap data base con tain ing in formed con - 
sent and base line sur veys. Par tic i pants may be come in el i gi ble dur ing 
the base line sur veys if they re port un com mon med ical con di tions or 
vari ables known to in flu ence hor mones or men strual cy cle (e.g., en - 
dometrio sis, poly cys tic ovar ian syn drome) [ 17 ]. 

Once fi nal el i gi bil ity is con firmed by a study staff mem ber and one 
prin ci pal in ves ti ga tor, par tic i pants will be en rolled and strat i fied by 
re cruit ment source (di rect re fer ral ver sus self - referral) and ran dom - 
ized (1:1 ra tio) in RED Cap. Prior to the launch of the study, a ran - 
dom iza tion list was cre ated by the study bio sta tis ti cian who has no 
con tact with study par tic i pants or coun selors us ing the ral loc pro ce - 
dure in the sta tis ti cal soft ware Stata (Stat a corp, Col lege Sta tion, TX). 
In ad di tion to strat i fi ca tion, ran dom block sizes were used to en sure 
bal ance across the con di tions. 

Af ter ran dom iza tion, par tic i pants in both groups will com plete a 
10 - min wel come call to re ceive an ori en ta tion of the study (e.g., coun - 
sel ing ses sions, as sess ment time lines/ pro ce dures, in cen tive struc ture). 
The SC group will ini ti ate the in ter ven tion within five busi ness days 
(sim i lar to typ i cal quit line pro to cols). In con trast, the FP group ini ti - 
ates the in ter ven tion one week prior to the ex pected on set of menses. 
This al lows the quit date (which oc curs dur ing the third week of the 
coun sel ing pro to col) to be set six to eight days post on set menses. 
Con se quently, based men strual cy cle tim ing, the ini ti a tion of the be - 
hav ioral coun sel ing in the FP group may be de layed by up to three 
weeks. The FP group will be in structed to no tify study staff via phone 
call, text mes sage, or email at the on set of menses. 

2. 5 . Participant materials and mailings 

Af ter the wel come call, par tic i pants will re ceive ma te ri als via 
mail ings. Ma te ri als in clude: (1) ad di tional study in for ma tion such as 
pay ment sched ule and coun selor con tact in for ma tion, (2) self - help 
ma te r ial in clud ing a book let (the book let for the FP group in cludes 
con tent about the men strual cy cle such as cy cle - related weight gain 
and mood changes) and quit day be hav ioral con tract signed by coun - 
selors, (3) train ing and sup plies for dried blood spot col lec tion, and 
(4) en gage ment ma te ri als such as wa ter bot tles, bracelets, and lip 
balm. The SC group re ceives a sin gle mail ing of all ma te ri als. In con - 
trast, to main tain pro gram en gage ment if treat ment is de layed, the FP 
group will re ceive the same ma te r ial in mul ti ple mail ings at a fre - 
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Fig. 1 . Study flow overview. 
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quency of ap prox i mately one mail ing per week un til com mence ment 
of the be hav ioral coun sel ing pro to col. If there is no de lay, ma te ri als 
will be sent sim i lar to the SC group. 

Fur ther, af ter in ter ven tion ini ti a tion, all par tic i pants will re ceive a 
quit day card to re in force the quit day set dur ing coun sel ing. Par tic i - 
pants will also re ceive re ten tion mail ings be tween end of treat ment 
(Week 4) and fol low - up (Month 3) to re mind par tic i pants of the up - 
com ing pri mary as sess ments, as well as to pro vide an op por tu nity to 
up date any con tact in for ma tion, if needed. 

2. 6 . Dried blood spot (DBS) training and collection 

One week prior to the as signed quit date, all par tic i pants will com - 
plete stan dard ized train ing to self - collect the dried blood spots. Dur - 
ing this 30 - min phone call, par tic i pants will re view the study - supplied 
writ ten and video train ing ma te ri als, and col lec tion ma te ri als (e.g., 
mi crolancets, col lec tion cards) [ 18 ]. The par tic i pant then prac tices 
col lect ing DBS and sends a pic ture of the com pleted DBS sam ple via 
text mes sage or email to the study staff to re ceive feed back on their 
sam ple. Staff will trou bleshoot prob lems as nec es sary. 

Par tic i pants will com plete five DBS sam ples. The sam ples col lected 
at Week −1, Week 0 (quit date), and Week 1 will be an a lyzed for 
prog es terone to con firm men strual phase fol low ing cur rent rec om - 
men da tions (ref) [ 19 , 20 ]. The sam ples col lected at Week 4 (end of 
treat ment and one week af ter the dis con tin u a tion of NRT treat ment) 
and Month 3 will be an a lyzed for co ti nine to con firm self - reported 
smok ing ab sti nence fol low ing cur rent rec om men da tions (refs) [ 21 – 
23 ]. 

2. 7 . Self - administered surveys 

Af ter ini ti a tion of coun sel ing, par tic i pants will com plete weekly 
self - administered sur vey via RED Cap. On the day of the sched uled 
coun sel ing ses sion, par tic i pants will re ceive a link to the sur veys via 
email or text. If sur veys are not com pleted by the time of their coun - 

sel ing ses sion, coun selors will re mind them to com plete the sur veys. 
Par tic i pants will be able to com plete sur veys within two days of each 
coun sel ing ses sion. For the end of treat ment (Week 4) and fol low - up 
(Month 3) the win dow will be ex panded to within two weeks and 
within four weeks of the time point. The sur veys in cluded at each 
time point are dis played in Table 1 . 

2. 8 . Smoking cessation intervention 

The be hav ioral coun sel ing for Pro ject Phase is mod eled af ter stan - 
dard state quit line pro to cols [ 24 , 25 ]. Based on best prac tices for 
smok ing ces sa tion, the in ter ven tion in cludes six weekly coun sel ing 
ses sions us ing ev i dence - based ces sa tion in ter ven tions com bined with 
a four - week sup ply of the nico tine patch. The dose for the patches is 
pre scribed based on their cur rent smok ing his tory. The six - week coun - 
sel ing pro to col is iden ti cal to each con di tion. Ses sion tim ing and fre - 
quency is guided by best prac tices and in cludes multi - session proac - 
tive and re ac tive calls [ 26 ]. Specif i cally, the first three weeks on 
coun sel ing fo cuses on iden ti fy ing trig gers to smoke, prepa ra tion to 
quit, set ting a quit day (week three in coun sel ing), ed u ca tion on the 
use of NRT for quit ting smok ing. The fi nal three weeks fo cus on main - 
te nance of smok ing ces sa tion and re lapse pre ven tion. Dur ing each 
week, par tic i pants will be di rected to spe cific pages in their self - help 
quit book let to com ple ment the ses sion con tent cov ered by the coun - 
selors. Each ses sion is ex pected to last ap prox i mately for 25 – 30  min. 
Key coun sel ing con tent will in clude: in creas ing mo ti va tion for smok - 
ing be hav ior change with col lab o ra tive, in di vid u al ized treat ment 
plans, sup port with goal set ting, im prov ing skills (e.g., self - 
monitoring) to iden tify smok ing “trig gers” and man age urges, im prov - 
ing smok ing ces sa tion self - efficacy, and ad dress ing ad dic tion with ed - 
u ca tion for us ing NRT. One week prior to the set quit day, par tic i - 
pants will be mailed a two - week sup ply of the patch (with us age of 
the patch start ing on the set quit day), with an ad di tional two - weeks 
mailed af ter com ple tion of the quit day coun sel ing. At the end of each 
ses sion, the coun selor will text par tic i pants key con tent cov ered dur - 
ing the ses sion along with a re minder for the next sched uled ses sion. 

Table 1 
Overview of study out comes. 

Outcome Domain (Aim) Name Source Time Point 

    SC BL W 
−2 

W 
−1 

W0 a W1 W2 W3 W4 M3 

Primary Feasibility (1) Recruitment Rate Study Records X 
Primary Feasibility (1) Retention Rate Study Records X X 
Primary Feasibility (1) Correct Phase Identification [ 17 ] DBS X 
Primary Acceptability 

(1) 
Participant Satisfaction Survey X X 

Secondary Smoking (2) Timeline FollowBack [ 27 ] Screening Interview, Counselor Call, 
Survey 

X X X X X X X X X X 

Secondary Smoking (2) Nicotine Inventory Survey X X X X 
Secondary Smoking (2) Cotinine [ 22 ] DBS X X 
Secondary Menstrual (2) Menses Onset Screening Interview X X 
Secondary Menstrual (2) Menstrual Cycle Monitoring Form [ 33 , 34 ] Survey X X X X X X X X X 
Secondary Menstrual (2) Progesterone, Estradiol DBS X X X 
Exploratory Counseling (3) Intrapersonal Support Evaluation [ 35 ] Survey X 
Exploratory Counseling (3) Weight Control Scale [ 36 ] Survey X 
Exploratory Counseling (3) Patient Health Questionnaire 2 Survey X 
Exploratory Counseling (3) Center for Epidemiologic Study – Depression 

10 37,38 
Survey X X X 

Exploratory Counseling (3) Minnesota Tobacco Withdrawal Scale [ 39 ] Survey X X X 
Exploratory Counseling (3) Anxiety Sensitivity Index [ 40 ] Survey X X X 
Exploratory Counseling (3) Revised Adverse 

Childhood Events [ 41 ] 
Survey X 

– Descriptive (3) Demographics Screening Interview, Survey X 
– Descriptive (3) Smoking/Medical History Screening Interview, Survey X 
– Descriptive (3) NRT Compliance Phone Interview X X X X 
– Descriptive (3) Health/Medication Changes Survey X X X X X X X X 
a W0 is quit week. Key : DBS: Dried Blood Spots. M: Month. NRT: Nicotine Replacement Therapy W: Week. 
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While the struc ture and fre quency of the tele phone ses sions are the 
same be tween ran dom iza tion groups, coun sel ing con tent and ma te ri - 
als in the FP con di tion dif fer in a few ways: (a) par tic i pants re ceive 
in for ma tion on the role of the men strual cy cle on in flu enc ing smok ing 
be hav ior change, (b) every ses sion has men strual - cycle - based con tent 
(e.g., bloat ing, pre men strual cramps) and how it may in flu ence smok - 
ing be hav iors, and (c) coun sel ing specif i cally fo cuses on men strual cy - 
cle symp toms as trig gers to smoke or con di tioned stim uli (e.g., neg a - 
tive af fect, bloat ing, weight gain) with par tic i pants en cour aged to de - 
velop stim u lus and urge man age ment strate gies spe cific to iden ti fied 
trig gers. Ed u ca tion on the role of the men strual cy cle in creases par tic - 
i pan t's knowl edge of sex hor mones as they re late to smok ing be hav ior 
change and pro vides a ra tio nale for quit ting post on set of their pe riod. 
Given the im por tance of sched ul ing a quit date 6 – 8 days post on set of 
menses, par tic i pants in the FP con di tion will be sent re minders. At the 
end of coun sel ing ses sion 1, they will be sent au to mated sur veys every 
other day that ask if they have started menses. Par tic i pants also re - 
ceive ma te ri als in their wel come kit that re mind them to no tify study 
staff of the first day of their pe riod, as well as re minders at the end of 
the wel come call and the first two coun sel ing ses sions. Once the sur - 
vey is com plete, or if the par tic i pant no ti fies study staff, the quit day 
and third coun sel ing ses sion will be set. 

2. 9 . Counselor trainings and treatment fidelity 

Trained mas ters - level be hav ioral coun selors, who are matched to 
study par tic i pants per sched ule avail abil ity, will de liver both in ter ven - 
tions. Train ing con sists of role - playing, di dac tic ses sions, and read ings 
on nico tine de pen dence and treat ment, in clud ing the unique bar ri ers 
in smok ing ces sa tion among women and the role of the men strual cy - 
cle. Coun selors are trained on ev i dence - based cog ni tive be hav ioral 
coun sel ing and mo ti va tional in ter view ing strate gies to fa cil i tate smok - 
ing ces sa tion. Other skills in clude in creas ing mo ti va tion to quit, 
prepar ing for set ting a quit date, how to iden tify the cor rect men strual 
tim ing of the quit date for FP par tic i pants, how to pro vide so cial sup - 
port and pos i tive re in force ment, fa cil i tat ing prob lem solv ing to over - 
come bar ri ers, and ed u ca tion on us age of the nico tine patch in clud ing 
dosage, side - effects mon i tor ing, and safe dis posal. All coun selors are 
re quired to pass com pe tency rat ings prior to ini ti a tion of coun sel ing. 
Com pe tency cri te ria in clude (a) to bacco de pen dence and knowl edge, 
(b) women and smok ing, (c) coun sel ing skills, (d) prepa ra tion for the 
quit day, (e) phar ma cother apy for smok ing ces sa tion, and (f) re lapse 
pre ven tion. Coun selors are rated as be ing ‘ aware’, ‘knowl edge able’, or 
‘pro fi cient’ in each cat e gory; coun selors have to at tain a rat ing of 
‘ knowl edge able to pro fi cient ’ to be com pe tent in each cri te rion. Coun - 
selors will en gage in weekly su per vi sion meet ings with the PIs to 
prob lem solve par tic i pant is sues. 

Be hav ioral coun sel ing in ter ven tion processes will be as sessed in 
both con di tions through out the coun sel ing pe riod. Process data will 
in clude num ber of ses sions, av er age time per coun sel ing ses sion, and 
coun selor rat ings of par tic i pant en gage ment (e.g., in ter est in ses sion 
top ics, dis trac tion, and re spon sive ness to ses sion ma te ri als). Coun - 
selors will main tain ses sion - specific check lists. All calls will be 
recorded, and ses sions will be re viewed against check lists with the ex - 
pec ta tion be ing to main tain ≥90% fi delity. 

2. 10 . Participant compensation 

Par tic i pants will earn up to $160 in Ama zon e - gift cards for their 
par tic i pa tion based off the com ple tion of study tasks such as coun sel - 
ing ses sions, sur veys, and dried blood spot sam ples. Pay ments will be 
sent via email re search staff on a weekly ba sis and are tied to com ple - 
tion of the sur vey as sess ments and DBS col lec tion to en cour age com - 
pli ance and re ten tion. 

2. 11 . Study outcomes 

The pri mary, sec ondary, and ex ploratory out comes are dis played 
in Table 1 . Our first aim, which fo cused on fea si bil ity and ac cept abil - 
ity, in cludes the fol low ing out comes: (a) re cruit ment rate (i.e., av er - 
age num ber of par tic i pants en rolled per month), (b) re ten tion rate 
(i.e., to tal num ber of par tic i pants who com pleted to Week 4 and 
Month 3 out of the to tal num ber of par tic i pants en rolled), (c) abil ity 
to cor rectly iden tify men strual phase (i.e., to tal pro por tion of FP par - 
tic i pants who have a DBS prog es terone level of <2  ng/ ml on quit 
date [ 19 ]), and (d) par tic i pant over all study sat is fac tion at Week 4 
and Month 3. Our sec ond aim, which fo cused on pre lim i nary ef fi cacy, 
in cludes out comes of self - report 24 - h and seven - day point preva lence 
ab sti nence. These out comes will be as sessed us ing time line fol low back 
(TLFB) meth ods at Week 1 (one - week post quit day), Week 4 (end of 
treat ment) and Month 3 [ 27 ]. Ab sti nence will be bio chem i cally ver i - 
fied at Week 4 (af ter NRT treat ment has ended) by mea sur ing co ti nine 
in the self - collected DBS [ 22 ]. 

2. 12 . Analysis plan 

Fea si bil ity and ac cept abil ity (pri mary out comes), in clud ing re - 
cruit ment, re ten tion, sat is fac tion and cor rect iden ti fi ca tion of men - 
strual phase, will be de scribed us ing fre quen cies and per cent ages, and 
95% con fi dence in ter vals. Base line char ac ter is tics of dropouts and 
non - compliers will be com pared with com pleters and com pli ers us ing 
t - tests and re gres sion meth ods. De mo graph ics will be de scribed with 
means, stan dard de vi a tions, ranges and fre quen cies/ pro por tions and 
will be ex plored as cor re lates for suc cess ful ces sa tion and fea si bil ity 
out comes us ing lo gis tic re gres sion. Bar ri ers to and sat is fac tion with 
the in ter ven tion will be sum ma rized with de scrip tive sta tis tics. We 
will in ves ti gate po ten tial ef fi cacy (sec ondary out come) by com par ing 
smok ing ces sa tion rates be tween arms at Week 1, Week 4 and at 
Month 3 fol low - up, es ti mated from gen er al ized lin ear mixed mod els 
with a logit link. Fixed ef fects of time, group, and their in ter ac tion 
will be in cluded to al low for dif fer ent pat terns of change over time. A 
ran dom ef fect of sub ject will be in cluded. Mixed mod els ac count for 
the cor re lated data due to re peated mea sures on par tic i pants and 
yield valid re sults when data are miss ing com pletely at ran dom and at 
ran dom [ 28 ]. If the miss ing out come data rate is higher than 10% we 
will per form sen si tiv ity analy ses us ing mul ti ple im pu ta tion. 28 Fi nally, 
we will ad dress our third aim by mod el ing fac tors as so ci ated with 
smok ing ces sa tion (e.g., so cial sup port, weight con cerns, urge cop ing) 
by men strual phase us ing mul ti ple lo gis tic and lin ear re gres sion mod - 
els. 

2. 13 . Power analysis 

A sam ple of 116 yields pre ci sion (half - width of a 95% con fi dence 
in ter val [CI]) to es ti mate our pri mary out comes of fea si bil ity (e.g., re - 
cruit ment, re ten tion) to within ±5%, con ser v a tively as sum ing a base 
rate of 50% (which max i mizes the stan dard er ror) and the for mula for 
a 95%CI for a bi nary pro por tion. This sam ple size also yields 80% 
power to de tect a dif fer ence of 20% in the dif fer ence be tween re cruit - 
ment strate gies (ASH Line vs. Face book). As sum ing a dropout rate of 
20%, the sam ple size yields more than 85% power to de tect a dif fer - 
ence of 15% in ad her ence. As this is a pi lot study, it is not prop erly 
pow ered to de fin i tively test ef fi cacy for im por tant dif fer ences be tween 
groups. How ever, po ten tial ef fi cacy can be de ter mined: this sam ple 
size yields 90% power as sum ing no dropout to de tect a dif fer ence of 
20% in ces sa tion rates, 83% as sum ing 20% dropout, and 77% as sum - 
ing 30% dropout. Fur ther more, it pro vides 80% power to de tect a 
stan dard ized ef fect size for con tin u ous out comes (urge cop ing) of 0.53 
(medium sized) for n  =  116 (as sum ing no dropout); 0.60 as sum ing 
20% dropout, and 0.64 as sum ing 30% dropout. This sam ple size is 
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large enough to rea son ably es ti mate, in con junc tion with sen si tiv ity 
analy sis, rel e vant vari ance com po nents, re cruit ment, and dropout 
rates for use in a fu ture de fin i tive trial [ 29 , 30 ]. 

3 . Discussion 

Al though the cur rent clin i cal guide lines for smok ing ces sa tion call 
for spe cific in ter ven tions de signed to ad dress the women - specific chal - 
lenges [ 31 ], these are cur rently lack ing. Women have a higher risk for 
smok ing - related mor bid ity and mor tal ity, they are more likely to re - 
lapse, and more likely to ex pose in fants and chil dren to sec ond hand 
smoke than men [ 8 ]. This study ad dresses cur rent gaps in the field 
and ex tends find ings of women and smok ing by test ing a novel in ter - 
ven tion of tim ing quit - dates to the mid - follicular phase to im prove 
smok ing ces sa tion out comes. Uti liz ing men strual phase ef fects on 
smok ing - related be hav ior could dou ble the odds of suc cess ful smok ing 
ces sa tion at tempts in women at lit tle to no cost [ 9 , 11 – 15 ]. 

Pro ject Phase is the first to ex am ine the role of the men strual cy cle 
in a quit line - based in ter ven tion. The use of this novel in ter ven tion el - 
e ment (ed u ca tion on the role of men strual cy cle on quit ting and co or - 
di nat ing the tim ing of the quit date to the men strual cy cle) within the 
stan dard quit line set ting may pro vide women with eas ier ac cess to 
smok ing ces sa tion help and tai lored ser vices to quit. Due to the na ture 
of the quit line set ting, this in ter ven tion is low - cost. Study out comes 
will pro vide pre lim i nary data for a larger scale ran dom ized con trolled 
trial to ex am ine the ef fi cacy of this novel in ter ven tion on smok ing 
out comes. If ef fec tive, our study can be adopted by quit lines (now a 
stan dard care for smok ing ces sa tion) and can be a unique op por tu nity 
to en hance quit rates in women of re pro duc tive age. 

Con tem po rary as so cia tive learn ing the ory and prin ci ples of cog ni - 
tive be hav ioral ther apy have guided the frame work of the coun sel ing 
com po nent with a spe cific fo cus on the men strual cy cle for the ac tive 
in ter ven tion (i.e., the mid - follicular phase group) in Pro ject Phase. 
Specif i cally, while coun sel ing fo cuses on stim u lus and urge man age - 
ment strate gies in re sponse to trig gers in both con di tions, par tic i pants 
in the in ter ven tion con di tion re ceive ad di tional guid ance on as so ci a - 
tions be tween men strual - cycle - related symp toms (e.g., bloat ing, neg a - 
tive af fect, weight con cerns, re ac tiv ity to en vi ron men tal cues) as con - 
di tioned stim uli to smoke and learn adap tive com pen satory urge man - 
age ment strate gies spe cific to these trig gers. Our in ter ven tion model is 
the first to ex tend cur rent ev i dence - based ces sa tion coun sel ing to the 
men strual phase spe cific symp toms within a quit line set ting. 

One po ten tial cri tique is the pos si ble de lay for in di vid u als quit ting 
dur ing their mid - follicular phase can be prob lem atic for those who 
feel that they want to quit right away. The po ten tial three - week de lay 
is a time when the mo ti va tion for smok ing ces sa tion may de cline and 
par tic i pants may be dis con tin u ing their par tic i pa tion. Al ter nately, this 
can be an op por tune time for be hav ioral coun selors to fa cil i tate mo ti - 
va tion and in crease prepa ra tion around quit ting that oth er wise may 
not be pos si ble in a quit line set ting where a quit day is set within a 
week of pro gram en roll ment. We an tic i pate that our im ple mented re - 
ten tion strate gies (use of weekly mail ing dur ing the wait ing pe riod, 
mul ti ple re ten tion mail ings, par tic i pant in cen tives) will proac tively 
ad dress this po ten tial is sue. Fi nally, our study only uses the NRT 
patch as a form of phar ma cother apy. NRT is less ef fec tive in women 
whereas vareni cline is most ef fec tive in women [ 32 ]. How ever, the 
use of vareni cline in quit lines is ex tremely lim ited. Thus given our pri - 
mary goal to en hance quit rates in women within quit line set tings, we 
did not use vareni cline in the cur rent pro ject. 

Our ev i dence - driven, tele phone - based in ter ven tion that uses a 
men strual - cycle timed quit at tempt ap proach could im prove smok ing 
ces sa tion rates, and ul ti mately re duce mor bid ity and mor tal ity among 
women of re pro duc tive age and their chil dren. Pro ject Phase in te - 
grates emerg ing ev i dence re lated to ovar ian hor mones and smok ing 
out comes with state - of - the - science quit line ces sa tion pro grams. Re - 

sults from this study will guide pro to col de vel op ment and gen er ate 
hy poth e sis for larger ran dom ized con trolled tri als while de vel op ing a 
portable in ter ven tion that could be im ple mented and dis sem i nated 
na tion ally at very low - cost. 
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