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Abstract

Lay health advisers (LHAs) are increasingly used

to deliver tobacco dependence treatment, espe-

cially with low-socioeconomic status (SES) popu-

lations. More information is needed about

treatment adherence to help interpret mixed

evidence of LHA intervention effectiveness.

This study examined adherence to behavioral
counseling and nicotine patches in an LHA inter-

vention with 147 Ohio Appalachian female daily

smokers. Participants were randomly selected

from clinics and randomized to the intervention

condition of a randomized controlled trial.

Overall, 75.5% of participants received all

seven planned LHA visits, 29.3% used patches

for >7 weeks and approximately half received
high average ratings on participant responsive-

ness. Depressive symptoms and low nicotine

dependence were associated with lower patch

adherence while high poverty-to-income ratio

was associated with high responsiveness.

Compared with those with fewer visits, partici-

pants who received all visits were more likely to

be abstinent (22.5 versus 2.8%, P¼ 0.026) or
have attempted quitting (85.0 versus 47.4%,

P¼ 0.009) at 3 months. High participant

responsiveness was associated with 12-month

abstinence. LHA interventions should focus on

improving adherence to nicotine patches and

managing depression because it is an independ-

ent risk factor for low adherence.

Introduction

Tobacco use causes 435 000 premature deaths annu-

ally in the United States, representing 18.1% of all

deaths [1]. Furthermore, there are persistent socio-

economic disparities in smoking rates. In 2009,

almost one-third of adults living below poverty

were current smokers compared with less than

one-fifth of all other adults [2]. To impact these

disparities within the upcoming decades, it is neces-

sary to help low-socioeconomic status (SES) smo-

kers quit smoking [3]. Although there is conflicting

evidence about whether low-SES smokers are less

likely than higher SES smokers to attempt quitting

[4, 5], low-SES smokers are less likely to success-

fully quit smoking [4–6]. Evidence-based treat-

ments such as behavioral counseling and nicotine

replacement therapy (NRT) double a smoker’s

chances of quitting successfully and are recom-

mended for all smokers, including low-SES

populations [7]. However, lack of knowledge

about effectiveness and limited availability of ces-

sation aids are common barriers to use in this popu-

lation [8].

Lay health advisers (LHAs) are one promising

strategy for increasing the use of evidence-based

tobacco dependence treatments among low-SES

smokers [9]. LHAs do not have formal or profes-

sional education but are trained on intervention-

specific approaches and protocols [10]. They also

have a personal connection to the community in

which they work through their place of residence,
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disease status, race/ethnicity or other shared charac-

teristics [11]. For these reasons, LHAs are assumed

to be able to reach and connect with so-called hard-

to-reach populations more effectively than trad-

itional health care providers [12]. LHAs have been

an integral part of tobacco dependence interventions

with urban and rural African-American churches,

women living in public housing, Spanish-speaking

populations and rural Appalachian communities

[13–18].

Unfortunately, evidence of the effectiveness of

LHA interventions to treat tobacco dependence

has been mixed. Community-based LHA interven-

tions are clearly feasible and successful at recruiting

and training LHAs as well as identifying partici-

pants who want to quit smoking from community-

based settings [13–16, 19]. An early study found

participants randomized to group cessation classes

led by LHAs achieved cessation rates equivalent to

those in classes led by doctoral students with coun-

selingexperience [9]. However, with two exceptions,

cessation outcomes for community-based LHA

interventions have not been significant [14, 16].

Because community-based LHA interventions

reach hard-to-reach populations, it is important to

identify factors that may explain their limited effect-

iveness. Two factors examined in this study include

adherence and participant responsiveness to the

intervention. Adherence refers to the content,

coverage, frequency and duration of intervention

components [20]. Adherence is important because

interventions are not always delivered as intended

[21] and participants often do not comply with pre-

scribed activities or treatments even if they are de-

livered as planned [22, 23]. Even when intervention

outcomes are positive, adherence must be docu-

mented to determine whether the prescribed treat-

ment caused the observed effect [24] and which

components of a multi-component intervention

were most effective [10]. Participant responsive-

ness, defined as levels of enthusiasm for and engage-

ment with an intervention, is another factor that may

influence the extent to which an intervention leads to

hypothesized outcomes. Responsiveness is fre-

quently included in broader implementation fidelity

frameworks and may influence outcomes directly or

indirectly through adherence [20, 25].

Treatment adherence—but not participant re-

sponsiveness—has been evaluated for many tobacco

dependence interventions delivered in clinical

research or healthcare settings. For example, the

proportion of study participants who used a specified

percentage of NRT has ranged from about one-third

to two-thirds in recent studies [22, 23, 26, 27].

Adherence to behavioral counseling sessions is

typically higher at �70% [23, 28]. More intensive

behavioral interventions have been associated with

higher NRT use while higher nicotine dependence

has predicted lower use [26, 27]. At least two studies

found that higher education levels were associated

with higher rates of counseling adherence [23, 28].

A limited number of studies assessing asso-

ciations between depressive symptoms and adher-

ence to behavioral counseling or NRT use have

shown mixed results [28–30]. Higher NRT use and

participation in counseling sessions have been con-

sistently and positively associated with both short-

and long-term cessation outcomes [22, 23, 26, 27].

However, these types of treatment adherence meas-

ures have not been reported for any LHA interven-

tions to treat tobacco dependence. In addition,

participant responsiveness has not been examined

in any setting.

This study examined treatment adherence and

participant responsiveness in a randomized, con-

trolled trial of a tobacco dependence treatment inter-

vention delivered by LHAs in a community setting.

Figure 1 illustrates hypothesized relationships be-

tween participant characteristics, treatment adher-

ence, participant responsiveness and the link

between the intervention and desired outcomes.

The study aimed to: (i) describe adherence to two

primary intervention components (behavioral coun-

seling and nicotine patches) and participant respon-

siveness to the intervention; (ii) identify participant

characteristics associated with adherence and

responsiveness; (iii) determine whether responsive-

ness was associated with adherence and (iv) deter-

mine whether adherence and responsiveness were

associated with cessation-related outcomes.
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Methods

Research design

The LHA intervention trial used a randomized con-

trolled longitudinal design. Data collection occurred

at baseline (prior to randomization) and 3, 6 and 12

months after randomization. The study design and

data collection procedures have been described in

detail [31]. This study used baseline and 3-month

follow-up data from participants in the intervention

condition as well as additional data collected by

LHAs at each counseling session. LHAs were

required to record specific information about each

visit (e.g. date, topics covered). LHAs also recorded

participants’ responses to several questions

(e.g. problems with patch use) and their own ratings

about the visit (e.g. participant understanding).

The study was reviewed and approved by the

University’s Institutional Review Board.

Research participants

Participants were adult women living in Ohio

Appalachian counties. This population was selected

because the smoking rate was 30.4% among Ohio

Appalachian adults in 2008 [32]. In addition, adults

living in Appalachian Ohio have disproportionately

low rates of education (20.6% less than high school),

income (45.8% below 200% of federal poverty

level) and health insurance (18.4%) [32], all of

which may limit access to evidence-based cessation

treatment. Participants were limited to women

because this was part of a larger study addressing

cervical cancer. Participants were randomly selected

from women who received care within the past

2 years at 1 of 14 health clinics and were daily

smokers. The study was conducted from

2005–2008. Selected participants at each clinic

were invited to enroll with letters and telephone

calls. After baseline data collection, participants

were individually randomized to intervention or

control conditions.

Tobacco dependence treatment
intervention

The LHA intervention protocol has been described

elsewhere [31]. Briefly, the intervention condition

received a 10-week intervention delivered by an

LHA, including seven individuals, face-to-face be-

havioral counseling sessions and 8 weeks of free

21 mg nicotine patches. Control participants

received a letter from their personal clinic physician

advising them to quit smoking, encouraging them to

schedule an appointment with their provider and

providing information about efficacious methods

for quitting smoking such as counseling and medi-

cation. Intervention participants had higher quit

rates than control participants at 3, 6 and 12

months, but the difference was not significant at

12 months [31]. This study only examined partici-

pants in the intervention condition (n¼ 147); de-

tailed adherence measures were not collected in

the control condition.

Measures

Adherence to behavioral counseling

Number of visits

LHAs recorded each visit completed with each par-

ticipant. The total number of visits was calculated

for each participant (0–7 visits). This was the pri-

mary adherence measure for behavioral counseling

and was dichotomized into all seven versus fewer

visits based on the distribution of visits among

participants.

Fig. 1. Conceptual framework for tobacco dependence treatment
adherence.
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Length of intervention

Dates of the first and last visits were subtracted to

calculate the total length of the intervention for each

participant.

Intervention content

The LHA protocol included specific topics to dis-

cuss at each visit, most of which were accompanied

by one- to two-page handouts for participants. LHAs

recorded which topics were covered at each visit.

The proportion of prescribed topics covered at

each visit was calculated.

Adherence to nicotine patches

Number of patches used

At each visit, the LHA recorded the number of nico-

tine patches provided to the participant, the number

returned unused by the participant and the partici-

pant’s self-reported number of patches used since

the last visit. Patches provided and returned were

summed for each participant across visits; the dif-

ference was the estimated number of patches used

by each participant, the primary adherence measure

for nicotine patches. Five participants had negative

numbers from this calculation; therefore, the sum of

self-reported patches used was substituted for these

participants. Participants who did not receive any

LHA visits were assigned a value of zero for patch

use. Patch adherence was dichotomized into

7 weeks or less versus >7 weeks to distinguish be-

tween participants who received close to the recom-

mended 8 weeks of patches from those who did not.

Reasons for discontinuing patches

If participants reported prematurely ending patch

use during a visit, the LHA-recorded reasons using

pre-determined categories; open-ended responses

were also categorized.

Participant responsiveness

After each visit, the LHA rated the participant on

three measures of responsiveness (rapport, under-

standing and interest in quitting) (1¼ poor, 2¼ fair,

3¼ good and 4¼ excellent). Ratings for each

measure were averaged across visits and summed

to create a composite measure of responsiveness

(�¼ 0.93). Average ratings for each measure were

categorized as follows: poor (1–1.5); fair (1.6–2.5);

good (2.6–3.5) or excellent (3.6–4.0). The compos-

ite measure was dichotomized (> 10.5 ver-

sus� 10.5) for logistic regression models to

distinguish between participants who received

an average of excellent ratings across all respon-

siveness measures from those who did not.

Participants who did not receive any LHA visits

were not assigned any values for responsiveness

variables.

Cessation-related outcomes

Point prevalence abstinence

7-Day abstinence with biochemical validation at 3

and 12 months post-enrolment were the primary ces-

sation outcomes. Self-reported abstinence was vali-

dated with salivary cotinine; non-responders were

classified as smokers based on intent-to-treat prin-

ciples [31].

Quit attempt

Making at least one quit attempt during the interven-

tion was a secondary outcome. At 3 months, partici-

pants were asked how many times they had gone

without smoking for at least 24 hours in a serious

attempt to quit since the beginning of the interven-

tion. Participants who reported at least one quit at-

tempt were categorized as having made a quit

attempt.

Baseline participant characteristics

Demographics

Variables included age (18–30, 31–50 and

51 + years), education (lower than high school,

high school diploma/General Educational Develop-

ment and more than high school) and employment

status (full- or part-time versus all others).

Health insurance status

Any type of private or public (e.g. Medicare

or Medicaid) health insurance versus none.

Treatment adherence
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Poverty-to-income ratio

Ratio of midpoint of observed family income cat-

egory to official poverty threshold for a family of the

same size for the same calendar year.

Nicotine dependence

Score� 6 (high) on the Fagerstrom test of nicotine

dependence versus< 6 (low) (�¼ 0.67) [33, 34].

Depressive symptoms

Score� 16 on the Center for Epidemiologic Studies

Depression Scale (yes) versus< 16 (no) (�¼ 0.92)

[35].

Perceived stress scale

The perceived stress scale (PSS) is a continuous

scale based on the sum of responses to 14 questions

about the degree to which participants found their

lives unpredictable, uncontrollable and overloaded

in the past week (range 0–40; higher score reflects

higher stress) (�¼ 0.88) [36]. This measure expands

the limited psychosocial predictors of adherence

examined in previous studies and was selected be-

cause participants with higher PSS levels may have

found it difficult to prioritize attending behavioral

counseling sessions.

Data analysis

Descriptive statistics were used to describe levels of

adherence and responsiveness. Logistic regression

was used to examine multiple associations between

participant characteristics, adherence, participant re-

sponsiveness and/or cessation outcomes. Bivariate

associations were examined first; independent vari-

ables with at least marginal significance (P< 0.20)

were included in multivariate models. Other covari-

ates were included as appropriate to control for con-

founding [37].

Results

Adherence to LHA visits

On average, participants received 5.7 (SD¼ 2.4)

visits. Sixteen participants (10.9%) did not receive

any visits while 75.5% received all seven visits.

Among those receiving at least one visit, the inter-

vention was delivered during an average of 8.4

weeks (SD¼ 2.0), ranging from 1.1 to 11.3 weeks.

Among participants who received all visits, the aver-

age length was 9.1 weeks (SD¼ 0.6), ranging from

7.7 to 11.3 weeks.

The average proportion of prescribed topics cov-

ered during visits 1–5 ranged from 60.2 to 94.1%

across visits. Adherence to prescribed content was

highest for the first visit and lowest for the fifth visit.

Topics covered during the last two visits were not

prescribed; topics depended on each participant’s

needs. The most common topics discussed during

the last two visits were stress management

(41.1%), help for slips (32.7%), substitute activities

(19.4%), exercise (16.5%), reasons to quit (13.7%),

muscle relaxation (13.7%) and support people

(13.3%).

Adherence to nicotine patches

Approximately one-fourth (25.9%) of participants

did not use any patches (including those who did

not receive any visits) while 18.4% used patches

for 8 or more weeks. Almost one-third (29.3%)

used patches for> 7 weeks (primary adherence

measure). The most common reasons for not using

patches were the participant did not try to quit or

relapsed (n¼ 19), felt she did not need the patch

(n¼ 15) or was concerned about side effects

(n¼ 15).

Participant responsiveness

Approximately half of participants received excel-

lent average ratings from LHAs for rapport (55.0%),

interest in quitting (47.3%) and understanding

(55.7%). Few participants received poor or fair aver-

age ratings for rapport (n¼ 2), understanding

(n¼ 4) or interest (n¼ 9).

Association between participant
characteristics and adherence/
responsiveness

No participant characteristics were significantly

associated with adherence to behavioral counseling

N. E. Hood et al.
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(data not shown). Depressive symptoms, nicotine

dependence and age were associated with patch

use in bivariate models (Table I). In the full

model, not having depressive symptoms was asso-

ciated with significantly higher odds of using the

patch for> 7 weeks and high nicotine dependence

was associated with almost three times higher odds

of high patch use. Age was not retained in the full

model.

Two participant characteristics were significantly

associated with participant responsiveness in bivari-

ate models: poverty-to-income ratio (PIR) and

health insurance status (Table I). Only PIR remained

significant in the full model. The odds of having

high responsiveness were more than twice as high

for participants with higher PIRs compared with

those in the lowest PIR category.

Association between responsiveness
and adherence

Participants with high responsiveness were more

likely to complete all visits than those with low re-

sponsiveness (91.4 versus 77.1%, P¼ 0.028) and

remained significant after controlling for PIR,

which was related to responsiveness in Table I

(AOR¼ 3.33, 95% confidence interval [CI]: 1.05,

10.62). There was no association between respon-

siveness and patch use.

Association between adherence/
responsiveness and cessation outcomes

Completing all LHA visits was the only adherence

measure significantly associated with 7-day point

abstinence at 3 months (Table II). Completing all

LHA visits and having high responsiveness were

significantly associated with having made at least

one quit attempt at 3 months in bivariate models

(Table II). In the multivariate model, PIR was

included as a covariate due to its previously

described association with responsiveness.

Although responsiveness and PIR were no longer

statistically significant in this model, the coefficient

for LHA visits changed by �16%, providing some

evidence of confounding. Therefore, both

non-significant variables were retained. In the final

model, completing all LHA visits was associated

with seven times higher odds of attempting to quit

by 3 months compared with not completing all

visits. High responsiveness was associated

with 12-month abstinence even after controlling

for PIR (21.4 versus 4.9%; Adjusted odds ratio

(AOR)¼ 4.4; 95% CI: 1.2, 16.4). Associations be-

tween adherence to counseling or patch use and

12-month abstinence were not significant.

Discussion

This is the first study to examine treatment adher-

ence in a tobacco dependence treatment intervention

delivered by LHAs. LHAs are increasingly being

used to address health disparities in underserved

populations, with mixed evidence of effectiveness.

Little is known about which intervention compo-

nents are essential in LHA interventions with suc-

cessful outcomes. Alternatively, poor outcomes may

be due in part to implementation failure as opposed

to inadequate intervention design.

The investigation of adherence was important in

part because significant short-term cessation out-

comes were achieved from the intervention.

Documenting adherence strengthens the argument

that outcomes resulted from the intended interven-

tion. Adherence to LHA visits was relatively high,

with 75% of participants completing all seven visits.

This is slightly higher than counseling adherence

reported for tobacco dependence treatment interven-

tions delivered by professionally trained providers,

especially because the strictest possible definition of

adherence was used in this study (i.e. all planned

visits were completed) [23, 28]. This is notable be-

cause about half of study participants had less than

or equal to high school diploma and previous studies

have found less education to be associated with

lower counseling adherence [23, 28]. Also consist-

ent with previous studies, participants who com-

pleted all LHA visits were more likely to be

abstinent or have made a quit attempt at 3 months.

Results were somewhat different for adherence

to nicotine patches. Less than one-fifth of partici-

pants used nicotine patches for the recommended

Treatment adherence
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8 weeks; less than one-third used patches for> 7

weeks. Although NRT adherence rates have varied

substantially for non-LHA tobacco dependence

treatment interventions, rates in this study were on

the low end of the reported range. Rates of 50% or

higher have been reported for interventions de-

livered in clinical settings [26] or those requiring

intensive data collection activities such as patch

use diaries [22]. Other studies have reported rates

similar to this study [23, 27]. However, it is challen-

ging to compare NRT adherence across studies be-

cause of inconsistent definitions. For example, the

highest reported adherence rate (68.2%) was based

on using patches for at least 20 of the first 21 days,

[22] which is a dramatically different measure than

using patches for 7–8 weeks. In another study, ad-

herence was based on self-reported use at a 7-week

follow-up visit; fewer than one-third of participants

reported using ‘all of the patches’ and another half

used ‘most or some’ patches [27]. Many NRT ad-

herence studies have reported dose–response rela-

tionships between patch use and cessation

outcomes [22, 27]. This association was not statis-

tically significant in this study, but was in the

hypothesized direction; 25.7% of high patch users

were abstinent at 3 months compared with 14.4% of

other participants. Future LHA interventions should

explore additional strategies to help participants use

Table I. Participant characteristics associated with treatment adherence and participant responsiveness

Adherence to nicotine patchesa Participant responsivenessb

n % High

Unadjusted

OR (95% CI)

Adjustedc

OR (95% CI) n % High

Unadjusted

OR (95% CI)

Adjustedc

OR (95% CI)

Age

18–30 65 20.0 1.00 56 55.4 1.00

31–50 63 39.7 2.63* (1.19–5.80) 58 50.0 0.81 (0.39–1.68)

51+ 19 26.3 1.43 (0.44–4.69) 17 58.8 1.15 (0.38–3.46)

Education

Less than HS 24 29.2 1.00 19 42.1 1.00

HS or GED 48 29.2 1.00 (0.34–2.94) 45 62.2 2.27 (0.76–6.75)

More than HS 75 29.3 1.01 (0.37–2.77) 67 50.8 1.42 (0.51–3.96)

Employment status

Not employed 66 28.8 1.00 59 49.2 1.00

Full/part-time 81 29.6 1.04 (0.51–2.13) 72 56.9 1.37 (0.69–2.73)

Health insurance

No 34 29.4 1.00 27 74.1 1.00

Yes 111 28.8 0.97 (0.42–2.26) 102 49.0 0.34 (0.13–0.87)

PIR

<1.00 54 24.1 1.00 48 39.6 1.00

1.00–1.99 36 33.3 1.58 (0.62–4.01) 33 63.6 2.67* (1.07–6.67) 2.67* (1.07–6.67)

�2.00 43 32.6 1.52 (0.62–3.72) 38 63.2 2.62* (1.09–6.29) 2.62* (1.09–6.29)

Depressive symptoms

Yes 77 20.8 1.00 71 49.3 1.00

No 70 38.6 2.39* (1.15–4.97) 2.48* (1.14–5.39) 60 58.3 1.44 (0.72–2.88)

PSS 147 — 0.99 (0.94–1.04) 131 — 1.00 (0.95–1.05)

Nicotine dependence

Low 101 22.8 1.00 90 56.7 1.00

High 40 42.5 2.51* (1.15–5.47) 2.83* (1.26–6.36) 35 48.6 0.72 (0.33–1.58)

HS, high school and GED, General Educational Development. aThe outcome for the logistic regression model was using nicotine
patches for >7 weeks. bThe outcome for the logistic regression model was having a score >10.5 on a 12-point composite scale of
lay health advisors’ ratings of rapport, participant understanding and participant interest at each visit. cAdjusted for other variables
that remained in the final model, if any, *P< 0.05.
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nicotine patches for the recommended duration.

Reasons for discontinuing NRT use were similar

to those reported in population-based samples,

including resuming smoking, side effects and per-

ceptions that NRT did not help with quitting [38].

Study results add to the mixed existing evidence

about depressive symptoms and adherence [28–30].

The association between depressive symptoms and

patch use was important especially because depres-

sive symptoms were previously associated with

lower odds of 12-month abstinence in this study

population [31]. Patch use may mediate the relation-

ship between depressive symptoms and cessation

because depressed individuals may smoke cigarettes

partially to self-medicate with nicotine [39, 40] and

patches do not produce the same level of symptom

control [40]. Thus, these smokers may be more

likely to stop patch use early and return to smoking

to relieve depressive symptoms. Alternatively, smo-

kers with depressive symptoms may resume smok-

ing due to different smoking expectancies than other

smokers [41] or environmental factors associated

with both smoking and depressive symptoms [39].

Tobacco dependence treatment interventions may

need to simultaneously address depressive symp-

toms, especially among low-SES women. This

would not necessarily require extensive training

for LHAs or more face-to-face counseling for

participants. Instead, it might be accomplished by

linking participants to existing evidence-based tele-

phone [42] or Internet [43, 44] counseling for de-

pression. Only one randomized trial has evaluated

an intervention using LHAs to treat depression more

directly; a collaborative stepped-care model imple-

mented in India resulted in significant decreases in

mental health conditions including depression after

12 months [45] and could potentially be adapted for

use in tobacco dependence treatment programs.

An unexpected finding was the relationship be-

tween poverty and participant responsiveness.

Specifically, participants in the highest poverty cat-

egory received lower responsiveness ratings from

LHAs. One concern was whether the propensity of

individual LHAs to give higher or lower responsive-

ness ratings confounded this relationship. The inter-

vention was implemented in four regions of Ohio

Appalachia with a different LHA in each region.

Average responsiveness ratings did vary signifi-

cantly between LHAs in different regions (data not

shown), but poverty level did not vary by region.

Thus, regionally assigned LHAs did not explain

the observed association. In addition, the relation-

ship between poverty and participant responsiveness

was in the same direction for each region (i.e. LHA).

In contrast to poverty, education was not related

to responsiveness. Therefore, the association

between poverty and responsiveness was likely not

due to limited literacy or understanding of

Table II. Associations between adherence/responsiveness and 3-month cessation outcomes

Variable

Cessation outcome

7-Day point prevalence At least one quit attempt

n %

Unadjusted

OR (95% CI) n %

Unadjusted

OR (95% CI)

Adjusteda

OR (95% CI)

Counseling adherence

Low 36 2.8 1.00 19 47.4 1.00 1.00

High 111 22.5 10.17* (1.33–78.02) 93 85.0 6.27* (2.16–18.19) 7.01* (1.64–30.00)

Patch adherence

Low 104 14.4 1.00 76 73.7 1.00

High 43 25.6 2.04 (0.85–4.90) 36 88.9 2.86 (0.90–9.10)

Responsiveness

Low 61 13.1 1.00 47 66.0 1.00 1.00

High 70 25.7 2.29 (0.92–5.73) 58 91.4 5.47* (1.83–16.39) 3.17 (0.95–10.51)

aAdjusted for PIR. *P< 0.05.
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intervention materials. Because most visits were

conducted in the home, the environment may have

been more chaotic for lower income participants or

the homes may have offered fewer opportunities to

conduct the visit away from other family members

or responsibilities. This may have prevented these

participants from fully engaging in the intervention

or may have negatively influenced LHA’s percep-

tions of responsiveness. Alternatively, there may be

social class differences in responsiveness which led

a middle-class LHA to misinterpret behaviors or re-

sponses of a person living in poverty as a lack of

responsiveness.

This study has several limitations. Most measures

were self-reported by participants or LHAs.

Program implementation, including participant re-

sponsiveness, is typically measured by self-reports

from providers or independent third-party obser-

vations [21, 25]. Although there is some evidence

that third-party observations are more strongly asso-

ciated with intervention outcomes due to less social

desirability influence, such measures were not avail-

able for this study. However, some measures used in

this study—especially adherence to counseling

visits—did not depend on recall or subjective

ratings.

The participant responsiveness measure did

depend on subjective ratings by LHAs. Although

reliability was not tested for the three items compris-

ing this scale, the composite measure had content

validity based on accepted definitions of participant

responsiveness [25, 46]. In addition, LHAs com-

pleted ratings for each visit before knowing whether

a participant would complete the next visit. And,

responsiveness was not associated with patch use;

therefore, LHAs’ knowledge of whether participants

used patches prior to a given session did not appear

to influence their ratings for the session. Finally,

mean responsiveness ratings did not increase over

time (i.e. visits) (data not shown), therefore it was

appropriate to average ratings across visits as

described.

The measure of patch adherence also had

some limitations. Five participants had implausible

(i.e. negative) values for the number of patches

given minus those returned. These participants

self-reported using small numbers of patches

(i.e. 0, 1, 1, 4 and 18). The LHA likely made mul-

tiple attempts to help these participants initiate patch

use or recover from slips, which may have compli-

cated patch accounting procedures. Regardless of

the reason for reporting errors, the exact numbers

of patches used by these participants would not in-

fluence results because they were not close to the

cut-point used in this study. Self-reported length of

patch use was also collected at 3-month follow-up

interviews, but was not analyzed here due to con-

cerns about participant recall bias and missing

follow-up data.

Finally, results may not generalize to all

LHA-based interventions for treating tobacco

dependence. The current intervention was intensive,

requiring seven, individual, face-to-face behavioral

counseling sessions for participants. In contrast,

LHAs sometimes provide brief interventions more

informally to individuals in their social networks

[12, 47]. Individuals who agree to participate in an

intensive intervention likely differ from participants

in brief interventions. In addition, the definition and

importance of treatment adherence for brief LHA

interventions likely differ from this study.

Conclusion

In an LHA-led tobacco dependence treatment

intervention for Ohio Appalachian women, adher-

ence to behavioral counseling was relatively high

and positively associated with cessation outcomes.

Counseling adherence was consistent across partici-

pant demographic characteristics. Thus, LHAs

appear to be a feasible strategy for addressing smok-

ing disparities in a population with numerous bar-

riers to healthcare access and socioeconomic

opportunities. However, a majority of participants

did not use nicotine patches provided by the study,

at no cost, for the recommended 8 weeks. Future

LHA-based interventions should focus on more

nuanced strategies to help quit attempters comply

with evidence-based medications. Participants with

depressive symptoms may need additional support

or referrals to achieve recommended doses.
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Examination of treatment adherence provides in-

sight into effective components of LHA interven-

tions and opportunities for improvements. Details

about adherence and responsiveness may also help

practitioners or researchers replicate the interven-

tion in other settings.
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