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Abstract of Dissertation

Validity of Roger’s Diffusion of Treatment Innovation for Pregnant Smokers

The current research study aimed at developing an instrument to measure
perceived attributes of using an innovation in a public health system. In this study, the
innovation was a behavioral program (Smoking Cessation and Reduction In Pregnancy
Treatment -- SCRIPT) to help pregnant mothers quit smoking and the public health
system is the West Virginia (WV) Right From the Start Project. WV has a very high
smoking rate amongst their pregnant women (27.1%) compared to the national rate
(10.2%). The Designated Care Coordinators (DCCs) provide the SCRIPT program to the
RFTS clients to help them quit smoking.

A measurement tool was developed to measure the perceived attributes of using
the SCRIPT program by the DCCs. This instrument (SCRIPT Adoption Survey - SAS)
was developed to address the five constructs of Rogers Diffusion of Innovation model:
Relative Advantage, Compatibility, Complexity, Observability, and Trialability. The
instrument was tested for its validity and reliability. Forty three items were administered
to the DCCs. Twenty Eight of these 43 items were found to be reliable and valid.

The internal consistency of the full scale was 0.926 and test retest reliability was
0.756 (p<0.0001). The internal consistency of the sub-scales ranged from 0.667 to 0.879.
The test-retest reliability of the sub-scales ranged from 0.599 to 0.737. The lowest
reliability was found in the Observability domain. All items had a factor loading of
greater than 0.4 (0.43-0.81). Model Fit statistics were not conclusive; however, the

Akaike Information Criterion (AIC) was smallest in the hypothesized model.

Vil



Correlation between SAS score and implementation rate measured by Program
Implementation Index (PIl) was 0.336 (p=0.0028); which will explain 11.29% of
variation in the implementation rate. Trialability had the highest correlation of 0.391

(p=0.0004) explaining 15.29% of variance in the data.
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Chapter 1: Introduction

1.1 Problem

Smoking is the main cause of multiple medical conditions such as lung cancer,
heart diseases, stroke, etc. (International Agency for Research on Cancer [IARC], 1986;
U.S. Department of Health and Human Services [U.S.DHHS], 2004). Smoking during
pregnancy is the primary cause of a large number of adverse perinatal outcomes
including: low birth weight, infant mortality, pre-term labor, spontaneous abortion,
stillbirth, intrauterine growth retardation, small for gestational age, cleft lip with or
without cleft palate, placenta previa, placental abruption, and premature rupture of
membrane (American College of Obstetrics and Gynecology [ACOG], 2005; IARC,
1986; U.S.DHHS, 2004). Smoking during pregnancy doubles the risk of having a low
birth weight (LBW) baby, premature rupture of membranes, placental abruption, and
placental previa (Martin et al., 2006). In 2004, the Surgeon General’s Report noted that if
all women in the U.S. stopped smoking during pregnancy, there would be an estimated
11% decrease in stillbirths and 5% reduction in newborn deaths (U.S.DHHS, 2004). One
report has indicated that daily fetal exposure to carbon monoxide (CO), nicotine, and
other tobacco smoke chemicals and carcinogens is worse than cocaine-related fetal
exposures (Slotkin, 1998).

In 2006, 34% of women of childbearing age (18-44 years) smoked in West
Virginia (WV) compared to the national average of 22.4% (Centers for Disease Control

and Prevention [CDC], 2008a). This high smoking rate among women of childbearing



age translates into a high smoking rate during pregnancy in WV. The national average for
smoking during pregnancy is 10.2%, while in WV it is 27.1%; highest in the U.S. Among
Medicaid-eligible pregnant women in WV, the self-reported rate of smoking at the onset
of prenatal care has been approximately 46.6% for the last five years, which is more than
double the national average of 18.6% (CDC, 2009).

The recent increase in cigarette taxes is expected to help with reduction in
cigarette use. However, due to the current economic conditions, one of the rival
hypotheses is: low employment rates and increases in stress due to economic hardship
may increase the use of cigarettes. The reward pathway associated with nicotine and
dopamine release may be seen as a stress relieving mechanism. More longitudinal
research is needed to understand the impact of increased taxes and dire economic
conditions on cigarette consumption, specifically smokers with low income. However,
public health response needs to be strengthened to control and reduce smoking during

tough economic conditions.

1.2 Public Health Response

In response to this harmful trend, the WV Department of Health and Human
Resource (WV DHHR) and the George Washington University School of Public Health
and Health Services (GWU SPHHS) established a partnership, with funding support from
the National Cancer Institute (NCI), to disseminate and evaluate an evidence-based
cessation program for pregnant smokers. The Smoking Cessation and Reduction In

Pregnancy Treatment (SCRIPT) Program has been recommended by American College



of Obstetricians and Gynecologists (ACOG) and Agency for Healthcare Research and
Quality (AHRQ) as an effective evidence-based behavioral treatment for smoking
cessation among pregnant women. Currently, the WV Right From the Start (RFTS)
program policy states that the SCRIPT program should be provided to its clients at their
regular home visits. The SCRIPT program is delivered by Designated Care Coordinators

(DCCs) who are registered nurses or registered social workers.

1.3 Diffusion of Public Health Programs

Studies and reviews in the past two decades have emphasized the need for
dissemination, diffusion, and adoption of “Best Practice” tobacco treatment programs by
systems and clinical practices (Curry, Fiore, Tracy Orleans, & Keller, 2002; Orleans,
2001; Solberg et al., 1996; Windsor et al., 1993). Diffusion is a process in which an
innovation is communicated through certain channels over time among the members of a
social system (Rogers 2003). In the current context, adoption is implementation of a
program or intervention with fidelity. Finally, dissemination is active spreading the
intervention and its benefits. These concepts are further elaborated and operationlized in
Chapters Two and Three.

In the recent Clinical Practice Guidelines for Tobacco Treatment released by
AHRQ, the Guidelines Panel recommended that future research should focus on the
“effectiveness of different types of counseling, behavioral therapies, and motivational

interventions (e.g., physiological feedback of adverse impacts, quitting benefits) for



pregnant women in general and in high prevalence populations (Fiore et al., 2008, p.
165)."

Although the RFTS program policy is to provide the SCRIPT Program to its
clients, rigorous evaluation of the level of adoption, implementation, and behavioral
impact has not been conducted. Studies suggest that a typical reason for replication
failure of a health service program is lack of evaluation data (Goldman, 2003). Along
with replication failure, there remains a gap between evidence and practice for clinical
and preventive services (Institutes of Medicine [IOM], 2001). Many health services
programs with demonstrated efficacy in single trials have not been adopted and
implemented by systems of care (Furano, Jucovy, Racine, & Smith, 1995; Goldman,
2003; Rogers, 2003). Quality improvement methods using ongoing evaluation data and
systems change based on empirical evidence and insight may be a way to reduce this gap.

The challenges of transitioning from the decision to adopt an innovation to the
consistent use of the innovation (implementation) include lack of sustained leadership
support, inadequate resources allocated for implementation, insufficient staff training and
time, failure to develop and use a measurement and feedback system, and cultural
resistance to change (Alexander, Weiner, Shortell, & Baker, 2007; Klein & Sorra, 1996).
Counte and Meurer (2001) estimated that less than 40% of health care initiatives
transition from adoption to implementation.

Nearly 50 years ago, Everett Rogers presented a rubric to understand multiple
issues that affect adoption of an innovation. Innovation is an idea, practice, or object that
is perceived as new. Rogers introduced the theory of Diffusion of Innovation (DOI) in his

book in 1962. This theory tries to explain how, why, and at what rate a new idea spreads



in a social system. In some cases, diffusion of an innovation takes time to be adopted and
implemented. For example, in 1601, Captain James Lancaster discovered that
administering lime juice to sailors prevented death due to scurvy. This simple technique,
however, was not adopted officially by the British Board of Trade until 1865. In another
setting, a mechanical peanut churning machine introduced by the United Nations
Development Programme (UNDP) in Mali took less than a decade to spread to a number
of villages. The DOI theory hypothesizes that a large variation in adoption and
implementation rate could be dependent on the following: perceived attributes of
innovation (relative advantage, compatibility, complexity, trialability, and observability),
the type of innovation-decision (optional, collective, or authoritative), communication
channel (mass media or interpersonal), nature of the social system, and extent of the
change agent’s promotion effect.

Dissemination of an innovation within an organization depends on the perception
of the innovation by the leadership and regular users, the characteristics of the individuals
who may adopt the change, and contextual and managerial factors within the organization
(Berwick, 2003). Of the array of salient predictor variables, the perceived attributes of the
innovation explain the majority of variance in the rate of adoption (Rogers, 2003).
Ostlund (1974), based on two of his studies, concluded that perceived attributes of
innovation was a stronger predictor of adoption than the characteristics of the innovator,
I.e., innovators versus non-innovators. Based on the Rogers diffusion of innovation
model, Berwick (2003) listed the following five characteristics of innovations that
influence adoption in health care settings: 1) the perceived benefits of the change, 2)

observability of the innovation, 3) compatibility of the change with the current



organizational culture and personal belief systems, 4) level of simplicity of the
innovation, and 5) trialability of the innovation.

Although the diffusion theory has been used in the health sector, limited attention
has been paid to applying the theory to measuring the variables that affect the rate of
adoption of new behavior change programs. Only qualitative studies have been conducted
and published by successful programs and, unfortunately, there is less literature on
programs that did not work. The paucity of empirical evidence indicates a need to
develop a tool to measure the perceived attributes of an innovation in the public health
arena.

The theory of Diffusion of Innovation will be used to measure the level of
dissemination and adoption of the SCRIPT Program in WV by the RFTS program and its
DCCs. Since most public health programs end in the efficiency phase, a tool to
demonstrate effectiveness on a larger scale would benefit public health researchers and
programmers. A reliable and valid measurement tool (SCRIPT Adoption Scale — SAS)

will also increase the adoption of the SCRIPT Program by other states.

1.4 Dissemination of Evaluation

Although a number of books are written about the importance and methods of
program monitoring and evaluation, there is paucity in guidance to evaluate the
dissemination of public health programs. As mentioned earlier, this may be due, in part,
to lack of funding. This paucity can also be due to lack of scientific rigor in this area.

Moreover, public health programs cover a wide range of topics and issues with varying



levels of complexity. For instance, measurement of the dissemination of a vaccination
campaign would likely be much easier than a measurement of a behavioral change
program since the key evaluation criterion of interest is the number of vaccinations
administered, which is more easily quantifiable than behavior. Behavioral change
programs, in general, are difficult to measure even on a small scale. Measurement tools
specifically to measure dissemination and diffusion are imperative to strengthen public
health systems both in the U.S. and around the world. Such evidence of effectiveness
forms the necessary building blocks for the future evidence-based public health system
and structure. In addition, the availability of funding for public health problems has
always been much less than the need. Building strong scientific knowledge in evaluation
of diffusion of public health programs in public health systems is imperative to make

wise use of the scarce resources.

1.5 Chapter Overview

Diffusion studies can be categorized into three major areas: perceived attributes of
an innovation, characteristics of adoption units, and subject-specific factors such as
communication, leadership, social networks, and incentives. Chapter Two of this
dissertation focuses on existing literature about the measurement of perceived attributes
of innovation and its application to the dissemination evaluation of the SCRIPT Program.
The summary of the literature will demonstrate the need for a measurement tool.

It is best practice to establish validity and reliability when a new measurement

tool is used with a new population. Validity represents how well a scale measures the



construct of interest, and reliability represent how well a scale provides consistent
information if administered more than once. These measurement characteristics,
reliability and validity, of the newly developed tool will be tested using factor analysis
and other statistical methods. A detailed description of the method of developing the
instrument, its administration, and statistical tests to measure the validity and reliability
are presented in Chapter Three. The results of the development process and its
psychometric testing are presented in Chapter Four. Chapter Five concludes with a
discussion of the potential contribution to the fields of public health practice, theory, and

research.

1.6 Research Question

In this dissertation, using the methods explained in Chapter Three, the following
research questions are addressed:
e Will the SCRIPT Adoption Scale demonstrate adequate reliability?
e Will the SCRIPT Adoption Scale demonstrate adequate validity?
e Is the perception of using an innovation associated with performance in using the

SCRIPT innovation?



Chapter 2: Literature Review

This chapter presents a synopsis of current literature for smoking in pregnancy, its
health effects, and a review of studies on diffusion of innovation theory and its uses in
healthcare. The chapter concludes with a discussion of the need for studies of the
perceived attributes of using an innovation in a public health system and the necessity of

measuring these attributes.

2.1 Overview of Smoking

Smoking causes lung cancer (IARC, 1986; IARC, 2002; U.S.DHHS, 2004) and
other major diseases including heart disease, chronic obstructive pulmonary disease, and
stroke (IARC, 1986; IARC, 2002). Tobacco smoke contains more than 4,000 chemicals,
including carcinogens and tumorogens. Some of the chemicals produced during cigarette
combustion include: aniline, arsenic, formaldehyde, hydrogen cyanide, propylene glycol,
toluene, benz(a)pyrene, phenol, cadmium, benzene, etc. (Hoffmann & Hoffmann, 1997).
In the U.S. from 1997- 2001, one in five premature deaths (438,000 deaths) each year
was attributed to smoking (CDC, 2005; CDC, 2007). Smoking also causes a very heavy
burden to society in the form of excess healthcare expenditures, estimated at $96 billion

per year in direct medical expenses and $97 billion in lost productivity (CDC, 2007).



2.2 Health Effects of Smoking During Pregnancy

Smoking is especially harmful to both the mother and fetus during pregnancy, and
has been strongly associated with multiple adverse perinatal outcomes including ectopic
pregnancy, spontaneous abortion, preterm delivery, placental previa, placental abruption,
premature rupture of membranes, stillbirth, LBW, perinatal and neonatal mortality, cleft
lip with or without cleft palate, and sudden infant death syndrome (SIDS) (ACOG, 2005;
Andres & Day, 2000; Burguet et al., 2004; CDC, 2002; CDC, 2004; Kyrklund-Blomberg,
Granath, & Cnattingius, 2005; Lee & Silver, 2001). More recent studies link smoking
during pregnancy to deficits in attention and auditory processing in children (Fried,
Watkinson, & Siegel, 1997; Fried, Watkinson, & Gray, 2003; Landgren, Kjellman, &
Gillberg, 1998), postnatal infection in preterm neonates (Jeppesen, Nielsen, Ersbgll, &
Valerius, 2008), and childhood obesity and overweight (Mendez, Torrent, Ferrer, Ribas-
Fitd, & Sunyer, 2008; Widerge, Vik, Jacobsen, & Bakketeig, 2003). In the long term,
studies have shown that babies of pregnant smokers are also more likely to become
smokers (Buka, Shenassa, & Niaura, 2003), have increased risk of adolescent-onset drug
dependence for girls whose mothers smoked 10 or more cigarettes almost daily during
pregnancy (Weissman, Warner, Wickramaratne, & Kandel, 1999), and present with
severe antisocial behaviors (Fergusson, Woodward, & Horwood, 1998; Wakschlag et al.,
1997; Wakschlag, Pickett, & Leventhal, 2000; Wakschlag & Hans, 2002; Wakschlag,
Pickett, Cook Jr., Benowitz, & Leventhal, 2002).

The biological mechanism through which smoking impacts fetal development is

unclear, but it is believed that nicotine and carbon monoxide (CO) from cigarette
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combustion alters fetal development and produces specific teratogenic effects on the
nervous system and neural development (Benowitz, 1998; Slotkin, 1998). Cyanide from
combustion and inhalation contributes to impaired fetal growth and increased fetal
morbidity and mortality. CO contributes to reduced oxygen supply to the fetus (fetal
hypoxia) by combining with the hemoglobin. Nicotine also reduces blood flow to the
fetus by constricting the blood vessels of the umbilical cord and uterus, reducing the
amount of blood in the fetal cardiovascular system (U.S.DHHS, 2004). Reduced blood
supply causes growth retardation, neurobehavioral deficits in infants, and has been linked
to Sudden Infant Death Syndrome (SIDS). Fetal and infant exposure to tobacco smoke
also reduces babies’ lung function (U.S.DHHS, 2004). Infants whose mothers smoked
before and after birth are at three to four times greater risk for SIDS (U.S.DHHS, 2004).
LBW is a leading cause of infant death (Martin et al., 2006; U.S.DHHS, 2004).
Smoking during pregnancy resulted in an estimated 776 infant deaths annually during
2000-2004 (CDC, 2008b). Salihu et al. (2004) estimated that smoking is responsible for
30% of small for gestational age babies, 10% of preterm babies and 5% of infant deaths.
In the same year, the Surgeon General’s Report noted that if all women who smoke in the
U.S. stop smoking during pregnancy, there would be an estimated 11% decrease in
stillbirths and 5% reduction in newborn deaths (U.S.DHHS, 2004). Smoking during
pregnancy doubles the risk of having a LBW baby. In 2004, 11.9% of LBW babies were
born to smokers as compared with only 7.2% for non-smokers (Martin et al., 2006).
Although statistically pregnant smokers eat more than pregnant non-smokers do, their
babies weigh less than babies of nonsmokers. This weight deficit is smaller if smokers

quit early in their pregnancy (U.S.DHHS, 2004). MacArthur and Knox (1988) reported
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that mothers who quit smoking by 16 weeks of gestation have normal birth weight
babies. Rush and Cassano (1983), furthermore, noted that mothers who quit smoking by
28 weeks had a mean birth weight higher than those who smoked during the entire
pregnancy, although the difference was not significant. Li and colleagues (1993), found
that reducing cotinine by 50% or more improves birth weight of infants by approximately
96 grams.

The costs of neonate complications attributed to smoking based on the CDC’s
Smoking-Attributable Mortality, Morbidity, and Economic Costs (SAMMEC) for a
pregnant smoking prevalence of 10.2% is $353 per smoker and $138 million for
Smoking-Attributable Neonatal Expenditures for the U.S. per year (CDC, 2009). Miller
and colleagues (2001) reported in 2001 that the sum of additional costs attributable to
smoking for all conditions in the first year after birth ranged from $1,142 to $1,358 per
smoking pregnant woman. In this study, the cost for various conditions had a wide range
from $23,697 for placental abruption to $428 for respiratory infection for the infant. In
2003, Windsor and colleagues adjusted for inflation and estimated that the excess total
smoking-attributable healthcare cost at birth and for the first year for major adverse

perinatal conditions was $2,500 per smoking pregnant woman.

2.3 Smoking Behavior Trends

Although a recent report stated that the national trend in the female lung cancer
rate has stabilized after an increase in 2003, this positive trend does not apply to all parts
of the country. Eighteen states reported an increase in lung cancer incidence and/or

mortality, including WV with a lung cancer incidence rate of 69.4 per 100,000.
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Kentucky continues to top the list in lung cancer incidence at 76.2 per 100,000 for
women. In contrast, Utah is at the bottom of the list with only 22.4 per 100,000. Nevada
(69.5 per 100,000) has the second highest lung cancer incidence rate in women. Mortality
rates follow a trend similar to incidence rates. Kentucky reported the highest mortality of
55.9 per 100,000 in females, followed by Nevada (51.9 per 100,000) and WV (50.6 per
100,000). Again, in contrast to the statistics of other states, Utah reported the lowest

mortality rate for lung cancer in the country at only 16.9 per 100,000 (Jemal et al., 2008).

The smoking prevalence in 2006 for women 18 years and older in the U.S. was
17.6%. The highest prevalence was reported in Kentucky at 28.0%. WV reported the
second highest at 26.1%. Nevada was in third place with 21.4%. In 1997, smoking
prevalence in women was 27.6% in WV, demonstrating a very marginal decline in the
prevalence in 2006. But, Nevada had a smoking prevalence of 30.5% in 1997 and
successfully decreased the rate to 21.4% in 2006. The reason for this large decline in
prevalence in Nevada is not explained in the article and is not published elsewhere (Jemal
et al., 2008). More studies are warranted to evaluate the reason for successful decline in

the smoking rate in Nevada.
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Table 1: Smoking Prevalence (in %) in the U.S.

State Female (>18 Women of Pregnant Medicaid
years) Childbearing Age Women Pregnant
(Jemal et al., (CDC, 2008a) (CDC, 2009) Smokers
2008) (CDC, 2009)
1997 2006 2006 2004 2004
Nevada | 30.5 21.4 20.3 8.1 13.3
West 27.6 26.1 34.0 27.1 46.6
Virginia
Kentucky | 28.7 28.0 34.7 26.2 41.8
Utah 11.5 9.3 10.0 6.2 21.6
U.S. 20.7 17.6 22.4 10.2 18.6

In WV, smoking among women of childbearing age (18-44 years) is much higher
than the national average. The smoking prevalence among women of childbearing age
was 22.4% in the U.S. in 2006. At the same time, West Virginia had a smoking rate of
34.0% among women of childbearing age (CDC, 2008a).

The goal for Healthy People 2010 is to reduce cigarette smoking among pregnant
women to a prevalence of no more than 2% (U.S.DHHS, 2008). This is a very ambitious
goal since the current rate is 10.2% (Martin et al., 2006; National Center for Health
Statistics [NCHS], 2007). Moreover, WV has a smoking rate of 27.1% among pregnant
women. Among WV Medicaid recipients, the self-reported prenatal smoking rate is the
highest in the U.S. at 46.6%. This rate has remained unchanged since 1995 (CDC, 2009).

Not surprisingly, for more than 15 years WV has had high LBW and premature

birth statistics compared to the national average. In 2006, the national average for LBW
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was 8.3% (Hamilton, Martin, & Ventura, 2008) and WV surpassed it at 9.7% (West
Virginia Bureau for Public Health, 2008). In 2004, 14.3% of pregnant smokers in WV
had LBW babies compared to only 7.2% in pregnant women who did not smoke during
pregnancy (West Virginia Perinatal Wellness Study, 2007).

Large state and regional differences in lung cancer and smoking rates among
women accentuate the need to strengthen state tobacco control programs. A recent
Annual Report to the Nation on the Status of Cancer reported the following reasons for
regional variations in the U.S.: public awareness about harmful health effects of tobacco
use, social norms about tobacco use, educational levels within the state, racial and ethnic
variation among the states, large variation in tobacco control funding activities in the

state and at the local level, and industry promotional activities.

2.4 Behavioral Interventions for Pregnant Smokers

Pregnancy is one of the most motivating events for women of childbearing age to
change their smoking behavior. DiClemente et al. (2000) categorized smoking patterns of
women in three categories: women who quit smoking in advance of pregnancy in order to
facilitate conception and to reduce risks for the unborn, women who quit smoking when
they learn of their pregnancy, and women who do not quit smoking while pregnant.
Studies document that approximately 25% of women quit smoking after learning of
pregnancy (Floyd, Rimer, Giovino, Mullen, & Sullivan, 1993; LeClere & Wilson, 1997;

Severson, Andrews, Lichtenstein, Wall, & Zoref, 1995; Windsor & Orleans, 1986;
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Windsor, Boyd, & Orleans, 1998). These women quit mainly to reduce harm to the fetus
and quit in the first trimester.

There is a disparity in those who spontaneously quit smoking. Less educated,
lower socio-economic status, white, unemployed women are less likely to quit
spontaneously (DiClemente et al., 2000; Phares et al.,, 2004). Women who do not
spontaneously quit during pregnancy have low confidence and require the assistance of
behavioral intervention. Agency for Healthcare Research and Quality, based on strong
evidence (Strength = A: Multiple well-designed randomized clinical trials, directly
relevant to the recommendation, yielded a consistent pattern of findings), recommends
that “because of the serious risks of smoking to the pregnant smokers and the fetus,
whenever possible pregnant smokers should be offered person-to-person psychosocial
interventions that exceed minimal advice to quit” (Fiore et al., 2008, p. 165).

Although there is a need to provide an intervention to help quit smoking there
remains a gap in the implementation of the evidence-based intervention methods. In a
study conducted by Chase, McMenamin and Halpin (2007) using random telephone
survey with 586 Medicaid enrolled smokers and recent quitters, less than 10% of
respondents reported receiving all parts of the recommended intervention - 5A's

(explained in the next section).

16



2.5 An Innovation for The Right From the Start (RFTS) Program

The SCRIPT Program is nationally recognized as an evidence-based program and
is the most efficacious intervention for Medicaid clients. Meta-evaluation of studies that
have used the SCRIPT Program have documented an effect size (percent change in
experimental group minus control or comparison group) in the range of 4.0% to 15.7%
(Windsor, 2003). The U.S. Clinical Practice Guideline Treating Tobacco Use and
Dependency supports its dissemination to prenatal care programs (Fiore et al., 2008).
Several American College of Obstetricians and Gynecologists (ACOG) bulletins have
supported the dissemination of the SCRIPT Program to pregnant smokers. Previous
studies have demonstrated the SCRIPT Programs feasibility, efficacy, acceptability by
the clients, and cost effectiveness (Windsor, 2003; Windsor, Cutter, & Morris, 1985).
SCRIPT is based on the 5A’s recommended by ACOG (2005):

» 1A — Ask: Asking the client if they smoke.

» 2A — Assess: Assess the readiness of a patient to quit smoking.
» 3A- Advise: Advise the benefits of quitting.

» 4A — Assist: Formulate a quit plan.

» B5A - Arrange: Arrange for follow-up by health care provider.
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2.6 SCRIPT Procedures

The objective of SCRIPT is to increase cessation rates and to reduce the prevalence
rate among WV Medicaid clients. The specific procedures of the SCRIPT Program are
listed below from procedure 1 (P1) to procedure 5 (P5).

P1- Assess client tobacco exposure by:

o P1la: self report,
o P1b: performa CO test.

P2: Provide and view with the client the 10 minute “Commit to Quit During & After
Pregnancy” video/DVD.

P3: Review “A Pregnant Woman’s Guide to Quit Smoking” with client.

P4: Provide to client a 15-minute counseling session using the 5A’s on use of the:

o P4a: Guide (Ask, Assess, Advise, Assist, Arrange), begin the cessation process,

o P4b: identify cessation methods, develop a quit plan, and set a quit date.

P5: Perform within 30 days of the first home-visit a follow-up assessment of
smoking:
o P5a: status by a self-report,
o P5b: CO test to document the SCRIPT cessation rate.

At present, an evaluation of the routine delivery of the SCRIPT Program by regular

prenatal care providers to a population of pregnant smokers has not been reported.
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2.7 Right From The Start (RFTS) Program

The WV RFTS program was started in 1990 by WV DHHR to provide
comprehensive prenatal care to low-income women up to 60 days postpartum based on
ACOG recommended practices. This Title V project has eight Regions (Figure 1). A
Regional Care Coordinator (RCC) heads each region and supervises the Designated Care
Coordinators (DCC). DCCs, registered nurses or social workers, provide prenatal
services to low-income pregnant women in the form of referrals for various needs (not
limited to medical referrals) and counseling for behaviors that could lead to an improved
pregnancy outcome. At present, there is a roster of 149 DCCs in WV. There are 95 DCCs
who have screened at least one RFTS client every quarter in 2008. In 2008, 2,265
pregnant Medicaid clients utilized the RFTS services, of which 871 were self-reported
smokers. The RFTS program also includes home visits to the clients by the DCCs.
During the home visit, the DCCs counsel pregnant smokers to quit smoking by using the
SCRIPT Program. The number of home visits range from three to eight for each client,
depending on the risk status: Low risk = 3, Moderate = 5 and High =8. The RFTS
Program is the organization of focus for the diffusion and adoption of the SCRIPT
intervention — The Innovation. In 2007, the National Cancer Institute funded the GWU
and the WVDHHR to disseminate and evaluate the effectiveness of the SCRIPT
Program. Dissemination is active and planned steps to increase the awareness and
implementation of the SCRIPT Program procedures in the RFTS system. Adoption and
implementation are used interchangeably in this thesis. Implementation with fidelity is

measured using the Program Implementation Index (PII), explained in detail in Chapters
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Three and Four. The GWU research team in collaboration with WVDHHR has set
performance standards based on discussion with the RFTS RCCs and DCCs regarding
feasibility of implementation in the whole state.
The RFTS DCCs employ various strategies when working with pregnant smokers
and their families. They:
» assess smoking status through an interview and confirm it through testing the Carbon
Monoxide (CO) level.
e use the 5A’s (Ask, Assess, Advise, Assist, Arrange), a best practice method for
smoking cessation during pregnancy.
* incorporate educational tools and resources such as: videos/DVDs, brochures, CO
monitors, smoking cessation guides, medical models, and WV Tobacco Quitline

referrals.
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Figure 1: Regional RFTS Division
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2.8 SCRIPT Dissemination Organizational Development

In September 2007, the National Cancer Institute of the National Institutes of
Health funded researchers from the GWU SPHHS to evaluate the dissemination,
adoption, and the impact of the SCRIPT Program among the WV RFTS Program, its
DCCs, and its clients. A Policy and Management Committee (PMC) was established to
provide ongoing guidance to the dissemination and evaluation of the SCRIPT Program.
This committee is made of all RCCs, two DCC representatives, a WV Quitline
representative, and members of other agencies related to tobacco prevention. Appendix A
presents the list of PMC members. This kind of approach represents a state level
Community Based Participatory Research (CBPR). In the following section, the theory of
Diffusion of Innovation and how it could be used as a framework for measurement of

SCRIPT Program is discussed.

2.9 Diffusion of Innovation (DOI) Theory

The theory of Diffusion of Innovation (DOI) was first studied in 1903 by Gabriel
Tarde. He plotted an "S" shaped curve to demonstrate the DOI, based on the Law of
Imitation (Tarde, 1903). Much of the early research in DOI was conducted in the 1940’s
in agriculture and rural sociology. In 1960s, Everett Rogers formalized previous research
in DOI in his book: Diffusion of Innovations. This section summarizes the definitions of

core concepts used by Rogers (2003) in describing the diffusion of innovation.
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» Diffusion: a process in which an innovation is communicated through certain
channels over time among the members of a social system.
» Innovation: an idea, practice, or object perceived as new by a user.
» Communication: a two-way process in which participants create and share
information with one another to reach mutual understanding about a new idea.
» Social system: a set of interrelated units engaged in joint problem solving to
accomplish a common goal.
The diffusion of an innovation has four main factors: the innovation, communication
channels, social systems, and time. An innovation (SCRIPT Program) and a social system
(WV RFTS Program) have been described. A communication channel is a mode of
interaction and time refers to the amount of time it takes for an innovation to be adopted.
This study attempts to measure the attributes of innovation of using the SCRIPT Program
and evaluate predictive validity of the measurement tool as explained in the following

sections.

2.10 Characteristics of an Innovation

Five core perceived attributes of innovations described by Rogers and their
relationship to the rate of adoption are summarized in this section (Rogers, 2003):
* Relative Advantage: the degree to which an innovation is perceived as being better
than the idea it supersedes.
» Compatibility: the degree to which an innovation is perceived as being consistent

with the existing values, past experiences, and needs of potential adopters.
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» Complexity: the degree to which an innovation is perceived as relatively difficult to
understand and use.

* Trialability: the degree to which an innovation may be experimented with on a
limited basis.

» Observability: the degree to which the results of an innovation are visible to others.

The rate of adoption is the relative speed with which members of a social system
adopt an innovation, and is measured by the number of people who adopt an innovation
in a given time. By reviewing various adoption studies, Roger's concluded in his book
(2003) that, 49 to 87% of variance in the rate of adoption is explained by the five
perceived attributes of an innovation. Although these five perceived attributes are
conceptually distinct, they have been found to be empirically related (Rogers, 2003). A
meta-analysis conducted by Tornatzky and Klein (1982) concluded that the three
innovation characteristics -- relative advantage, compatibility, and complexity -- have the
most consistent and significant relationship to the adoption of an innovation.

In addition to the perceived attributes of an innovation, the type of innovation
decision (voluntary/mandatory), the nature of communication channels, the nature of
social system, and the extent of the change agent's promotion efforts in diffusing the
innovation affect the rate of adoption of an innovation. The above-stated variables are not
as extensively studied as the perceived attributes of innovation. In this study, the five
perceived attributes of innovation of the SCRIPT Program were hypothesized to be major
predictors of the rate of adoption by RFTS due to the innovation setting.

Rogers (2003), in explaining the model of the innovation-decision process, noted

that there were five stages of the decision making process, i.e., the decision to adopt an
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innovation. These stages were knowledge, persuasion, decision, implementation, and
confirmation. An adoption unit is hypothesized to move from one stage to another. The
perceived attributes of innovation play a role in the persuasion stage. In WV RFTS
program, the DCCs are given information about various components of the RFTS
program, which includes SCRIPT. The SCRIPT Program has been a part of the regular
RFTS service since 2004. All RFTS DCCs are given information about SCRIPT not only
during their job orientation, but also during their quarterly meetings. They do not,
however, receive extensive training in counseling methods. Rogers would classify this as
"awareness knowledge"-- information that an innovation exists.

The RFTS leadership, with guidance from the GWU SPHHS research team, is
finding venues to further educate the DCCs on how to best use the SCRIPT Program and
the principles behind the SCRIPT Program. This kind of training will be the "how-to-
knowledge" and “principle-knowledge.” Anecdotal conversations with the RFTS
leadership and a few DCCs indicate that almost all DCCs have "awareness knowledge"
and some DCCs, who screen a large number of clients, may be in the two higher levels of
knowledge. As the DCCs are either already in the persuasion phase or entering the stage
currently, it was appropriate to measure their perception on using an innovation at this

time.
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2.10.1 Relative Advantage

Relative Advantage is defined as the degree to which an innovation is perceived
as being better than the idea it supersedes (Rogers, 2003). The relative advantage can be
expressed as economic profit, social prestige, and social benefit. The dimension of the
relative advantage is based on the innovation under study and its relation to the adopters.
Social status seeking has been an important sub-dimension of relative advantage. People
may adopt a new innovation to gain status/image (Tarde, 1903). Holloway (1977) in his
initial work with high school principals, found a sixth category “status—conferring aspect”
emerge in his analysis. The motivation to adopt an innovation to gain status is more
influential with the top three innovators categories -- Innovators, Early Adopters and
Early Majority (Rogers, 2003). Professional identity, “image”, has found to be a strong
predictor of adoption (Atun, Kyratsis, Jelic, Rados-Malicbegovic, & Gurol-Urganci,
2007). Fliegel et al. (1966) called this a "nonfinancial aspect of reward". In his analysis of
the data on rate of adoption of 33 modern farm practices and farmers' perceptions, he
concluded that the direct contribution of the innovation to a major occupational interest
enhanced adoption. If, as in the SCRIPT Program, the adopters are not affected by
increased cost of an innovation or benefited by a decrease in cost by adopting an
innovation, cost will not be a determining factor in the perception of relative advantage.

However, this important domain has some challenges when trying to be measured
in a public health setting. Preventive innovations, such as the SCRIPT Program, typically
have low adoption rates. This is because the relative advantage is not noticeable in the

present and it is an event in the future. The rate of adoption of such preventive
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innovations depends on clear communication of the relative advantage of the innovation
to the adopters (Rogers, 2003). Unlike other preventive innovations, the SCRIPT
Program may be perceived as having a greater relative advantage; having fewer
complications during delivery will happen within a few months. On the other hand, a
nulliparous pregnant smoker may not realize the perceived benefit of smoking cessation
prior to delivery since LBW and prematurity are nonevents for her; the absence of
something that otherwise might have happened. Similarly, if a multiparous smoker has
never had a complication in her pregnancy, there is less of a chance for her to perceive
the SCRIPT Program as advantageous. These realities make some types of preventive
innovation difficult to disseminate quickly.

Broad categorization, from cost to social benefit, under the relative advantage
category, has raised some concern about measuring this domain. The broad and
amorphous characteristics of this category make it difficult to measure and may measure
a number of aspects (Tornatzky & Klein, 1982). Nevertheless, the higher the perception
of relative advantage by the adoption units, the faster the rate of adoption (Brink et al.,

1995; Goldman, 1994; Rogers, 2003).

2.10.2 Compatibility

Compatibility is the degree to which an innovation is perceived as consistent with
the existing values, past experiences, and needs of potential adopters. Compatibility may
refer to cognitive compatibility, normative compatibility, or practical compatibility.

Similar to the relative advantage, the higher the perception of compatibility of an
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innovation by adopters, the higher the rate of adoption. However the predictive power of
compatibility is not as high as relative advantage (Rogers, 2003). Although relative
advantage and compatibility are conceptually different, they may not be empirically
different. Holloway (1977), in his initial work with high school principals, did not find a
clear distinction between relative advantage and compatibility.

Compatibility is closely related with familiarity. While introducing an innovation
to a group of adopters, the innovation is more likely to be adopted if it is similar to their
previous practices and ideas. Although there should be a fine balance in how closely
related a new program should be with an old program, if it is too close in every aspect it
is not an innovation (Rogers, 2003). Adopters carry their perception of previous methods
and procedures with them as they move along, and these previous norms and values
affect the adoption of the current/new innovation. Naming an innovation and positioning
an innovation are elements of the compatibility dimension. Rogers has noted that the
name given to an innovation often affects its perceived compatibility, and thereby its rate

of adoption.

2.10.3 Complexity

Complexity is the degree to which an innovation is perceived as relatively
difficult or easy to understand and use. If the adoption unit perceives a new program to be
complex and difficult to use, the rate of adoption of the new program is typically lower
(Goldman, 1994; Pankratz, Hallfors, & Cho, 2002). Depending on the context of the

innovation, complexity may not be as strong as a predictor as relative advantage and
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compatibility. However, in the case of SCRIPT Program, complexity may play a major
role. If a DCC perceives that the content, structure, and the process of delivering the
SCRIPT Program is too tedious, she may not encourage her clients to accept or use the

SCRIPT Program.

2.10.4 Trialability

Trialability is the degree to which an innovation may be experimented with on a
limited basis. If an adopter has the option to try an innovation for sometime before
adopting it, the rate of adoption of the innovation tends to be higher. The trialability
reduces the uncertainty about the innovation itself.

This characteristic is often called Divisibility (Fliegel & Kivlin, 1966; Rogers &
Shoemaker, 1971). A highly divisible innovation can be highly trialable. Introducing the
innovation in installments may also reduce the uncertainty and give an opportunity for
the implementers to redesign the innovation based on the initial feedback. Innovators,
Early Adopters and Early Majority categories perceive trialability as an important
predictor of adoption (Gross, 1942; Ryan, 1948). It is understandable that the "delayed
adopters" are more likely to "go with the flow" as the innovation has been tested and tried
by their peers around them. With relation to SCRIPT, this domain correlates more

towards training of DCCs on SCRIPT Procedures.
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2.10.5 Observability

Observability is the degree to which the results of the utility and effectiveness of
an innovation are visible to others. The more visible the results of an innovation, the
more likely the innovation will be implemented and adopted by the social system. Some
studies have named this characteristic as communicability (Danda & Danda, 1971;
Rothman, 1974). If an innovation is easy to communicate by demonstration and
description, the rate of adoption of such an innovation will be higher. This is a major
issue with some preventive innovations. For example, it is difficult to communicate
certain behaviors related to safe sex. Nevertheless, this may not be an issue with the
SCRIPT Program as many cessation techniques are demonstrated in the SCRIPT video.

One of the measurement issues discussed by Tornatzky and Klein (1982) in their
meta-analysis is the lack of clarity in measuring observability. It is hard to differentiate if
the measurements are assessing the observability in general or observability of cost,

observability of compatibility, or observability of effects, etc.

2.10.6 Additional Constructs

In addition to the traditional five constructs of Roger’s, some researchers have
used or have studied other constructs. In the historical study by Holloway (1977) with
high school principals, along with the five attributes traditionally listed, he labeled a sixth
dimension as "Status Conferring." In addition, flexibility, cost-effectiveness, reversibility,

and risk were included by Kolbe and Iverson (1981); Moore and Benbasat (1991)
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included image, result demonstrability, and voluntariness; Tornatzky and Klein (1982)
identified cost, communicability, divisibility, profitability, and social approval in their
meta-evaluation; and Dearing and Meyer (1994) included economic advantage,
effectiveness, applicability, communality, visibility, reliability, and radicalness. Atkinson
(2007) identified four of the five Rogers' constructs except for compatibility; instead she
named her fifth domain translatability.

Kearns (1992) used qualitative interviews with respondents and the participants
identified 25 attributes of innovation. This included the traditional five dimensions and
others such as flexibility and approval, as it was applicable and specific to his study. The
25 attributes explained 27% of the variance in the rate of adoption. The five traditionally
listed attributes explained 26% of the variance; only 1% of the variance was explained by
the rest of the attributes identified by respondents.

The pioneer of this area of research, Rogers, recommended limiting the
underlying constructs to the basic five domains as it is conceptually different and is
supported by literature. Moreover, all constructs may not be relevant to all studies.
Nevertheless, during a study, new constructs may emerge or existing constructs may
strongly correlate with another construct. Therefore, research should not include a new
construct in the beginning of a study, but should be open to adding a new construct if it

presents itself.
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2.11 Perception of the Innovation vs Perception of Using an Innovation

Roger’s five general attributes of innovation relate to the individual’s perception
of an innovation, not the perception of using the innovation. Ajzen and Fishbien (1980)
argue that the attitude towards an object would differ from attitude towards using the
object and attitude towards behaviors associated with the object. This difference in the
context of perception necessitates measuring the perception of using an innovation and
not traditional measurements that focus on perception of the innovation. Moore and
Benbasat (1991) developed a scale to measure perceptions of using information
technology. However, no such scales have been specifically developed to measure

perception of public health program dissemination.

2.12 Existing Measures for Diffusion of Innovation

The DOI theory has extensively been used in the marketing and information
technology fields, but remains underutilized in the public health arena. One of the reasons
for this gap is the dearth of studies that evaluate the dissemination of an efficacious
intervention to large systems of care. This gap could be attributed to limited funding in
the field of dissemination studies and the concomitant lack of ability to demonstrate
efficiency based on standard measurements. This section presents the existing measures
of DOI and how they were used to develop a scale for measuring the SCRIPT adoption in

WV RFTS Program.
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Studies that have attempted to measure the DOI have had limited reliability or
validity, with some not reporting reliability and validity data. Ostlund (1969) studied
adoption of a variety of consumer goods, but his study did not report any reliability
statistics. Holloway (1977) developed a scale to measure DOI, however, faced issues
with validity. In the factor analysis, items measuring the high school principals’
perception of new educational ideas did not have a clear distinction between relative
advantage and compatibility. Bolton (1983) built on Ostlund's work and increased the
number of items, but the reliability coefficients remained in the lower end -- only four of
the 31 items had Cronbach's alpha greater than 0.80.

Moore and Benbasat (1991) used a sophisticated four-round process with seventy-
five items and developed a 15 item scale to measure five main attributes of an
informational technology relating to the use of personal computers. Apart from the five
attributes, Moore and Benbasat (1991) also found three additional attributes —
voluntariness, image, and result demonstrability. The authors conducted a thorough
pretest which resulted in a scale of good reliability and validity. The eight constructs
resulted in a Cronbach’s Alpha in the range of 0.71 to 0.95. Factor loadings were in the
range of 0.45 to 0.86. Many of the items used in this study were re-worded to create new
items for the SCRIPT Adoption Scale (SAS), explained in Section 2.13. Numbers of
diffusion researchers have adopted the scale developed by Moore and Benbasat (1991).

Nancy Atkinson (2007) developed a scale to measure an e-Health innovation with
college health educators. Although this study should be credited for its attempt to utilize
the diffusion theory in the health arena, it had a major sample size issue. Out of a mass

mailing sent to 2,000 college health instructors about the study, only 12 valid responses
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remained for analysis. Moreover, the author did not report the total number of students at
each of the sites, making it impossible to calculate response rate and to eliminate
selection bias. Nevertheless, Atkinson (2007) published an instrument of the perceived
attributes of an e-Health innovation and use of technology in the health arena. The items
from this scale were reviewed to develop SAS.

Another attempt by the health education researchers to measure DOl was
published by Steckler et al.(1992). In their study, six individual questionnaires were used
to measure DOI in various stages of the diffusion and implementation process. For the
adoption's variable, the authors used 20 items with a four-point Likert-scale. But this
scale attempted to measure only three constructs -- Relative Advantage, Complexity, and
Observability. Cronbach’s Alpha for Relative Advantage, Complexity, and Observability,
were reported as 0.88, 0.83, and 0.77 respectively. Nonetheless, the items used in this
scale were reviewed to develop the SAS.

Although many studies focus on individuals as the unit of adoption, the lessons
learned can be translated to organizational level adoption. Especially in the public health
field, which is based on public health systems and population level research, the unit of
adoption should focus on organizational level adoption for evidence-based programs.
Goldman (1994) studied the perceived attributes of a campaign for Healthier Babies
promoted by the March of Dimes (MOD). She measured perception of the campaign with
116 directors of the local MOD chapters around the nation using the scale developed by
Holloway (1977). In this study, the local chapters were the unit of adoption, with the
chapter directors reporting their perceived attributes of the campaign. Along with the five

attributes described by Rogers, factor analysis revealed two sub-domains for
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compatibility: Organizational Experience and Organizational Needs. Correlation between
each of the subscales ranged between 0.04 and 0.27. Although the correlations are not
high, the items used in this survey were reviewed to develop items for the SAS.

Although the objective of this current study is not to measure the variables
associated with perceived attributes of innovation with organization as a unit of adoption,
SAS includes items addressing organizational context such as support from RCC and
organizational observability and recognition of the SCRIPT Program. Most research in
organizational innovation focuses on stages of change model and less on the attributes
associated with adoption. Rogers (2003) presented the variables that influence innovation
adoption in an organization in three main categories: Individual Leader Characteristics,
Internal Characteristics of Organizational Structure, and External Characteristics of the
Organization. A positive attitude towards change of the leader(s) is a predictor of
adoption of innovation in an organization. Internal characteristics of an organizational
structure that predicts organizational innovativeness are Centralization, Formalization,
Complexity, Interconnectedness, Organizational Slack, and the Organization Size.
System Openness is the only variable listed by Rogers (2003) as an external characteristic
of the organization that is associated in promoting an adoption.

One dissemination evaluation of a public health program was conducted by Brink
et al. (1995) in Texas. The study focused on diffusion of a tobacco prevention program in
128 school districts in east Texas. Although the characteristics of the innovation were
studied using a survey, the survey measured only some characteristics. Only nine items
were used to measure the characteristics of innovation, and only three domains (Relative

Advantage, Compatibility, and Complexity) were studied. The internal consistency of
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these nine items ranged from 0.58 to 0.78. Although this survey is not extensive, the
items used in this study were reviewed to develop items for the SAS.

Another measure developed by Pankratz et al. (2002) was also reviewed to
develop the SAS scale. Pankratz et al. (2002) developed a 17-item scale to assess the
perceived attributes of a federal drug prevention policy. Factor analysis revealed three
factors: relative advantage/compatibility, complexity, and observability rather than
Roger's five domains. Relative advantage and compatibility fell into one domain. After
deleting three items that did not have good internal consistency and did not fall into a
meaningful domain, the Cronbach's alpha for the three domains ranged from 0.71 to 0.89.
The relative advantage/compatibility domain had eight items, complexity had four items,
but only two items for the observability domain. However, unlike Pankratz et al. (2002),
Goldman (1994) found that each of the five constructs was distinct. In addition, Goldman
(1994) also reported that the compatibility domain had two sub domains -- compatibility
with organizational experience and compatibility with organizational needs.

In a qualitative study conducted by Helfrich et al. (2007), researchers examined
the adoption and implementation of mandated diabetes registries by community health
centers. The study reiterated the usefulness of Roger's model as a conceptual framework
to study adoption and implementation in a health system. Although this study is a
qualitative study, the interview questions used in this study were helpful in designing the
SAS.

Tornatzky and Klein (1982) strongly recommended measuring implementation
along with adoption. They also suggest for a meaningful implementation measure, the

degree of utilization as a proportion of the maximum be used for unitary implementation,
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and the implementation of key features of innovation be used to measure complex
innovation. But not many studies have incorporated such measures for implementation in
their adoption studies.

In summary, although there are some studies that have measured adoption of
innovation, they have not documented high validity and reliability of the instruments. In
addition, few studies that used quantitative measurement have not reported the
psychometric properties of the scale (Oppewal, Lamanna, & Lee Glenn, 2006; Pappano,
Conners, Mclntosh, Humiston, & Roma, 2007). There are several qualitative studies that
have corroborated the Rogers' domains, but have not used mixed methods to validate
their conclusion (Hader et al., 2007; Helfrich et al., 2007; Lee, 2004). Only two studies
(Goldman 1994 and Brink et. al. 1995) were conducted on public health issues, and as
explained earlier they did not document good psychometric properties in all the domains
of the Rogers' diffusion model. This paucity of empirical studies necessitated the
development of a new scale for the dissemination evaluation of the SCRIPT Program.
The next section (2.13) explains in detail the limitations of current literature and need for

a new scale.

2.13 Development of The SCRIPT ADOPTION SURVEY (SAS)

Tornatzky and Klien (1982) listed the features of an ideal study to test the ability
of innovation characteristics variables to predict innovation adoption and implementation.
Predicting innovation rather than using a post-hoc explanation, focusing both on adoption
and implementation, and utilizing methodologies that are reliable and replicable were the

top three suggestions by Tornatzky and Klien (1982). Another limitation of the existing
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literature is a success reporting syndrome. Many diffusion studies were conducted post-
hoc after the innovation was successful and not from the beginning of implementation.
Roger's work on diffusion has been criticized for its dependence on recall data; what
people remember as their rationale for rejecting or adopting an innovation sometime in
the past (Basch, Eveland, & Portnoy, 1986; Gatignon & Robertson, 1991). Tornatzky and
Klien (1982) suggest that retrospective data gathering approaches give a distorted view of
predicting of the innovation adoption.

Although previous studies have explored DOI in the health sector, a thorough
literature review did not reveal any studies with pregnant smokers. Moreover, there were
no studies that used an empirical scale to measure perceptions of using the innovation in
prenatal obstetrics care settings. Based on literature reviewed, a new instrument was
developed to measure the perception of using an innovation in a large prenatal care
setting. The methodology to develop and test the SAS is described in detail in Chapter

Three.
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Chapter 3 — Methods

This dissertation was conducted in two phases. The first phase focused on
developing a draft instrument to measure perceived attributes of using an innovation: the
SCRIPT Program. The second phase consisted of administrating the instrument to the
target group of adopters and performance of psychometric analysis of its measurement
properties to establish its validity and reliability. The two phases tested the following
hypotheses.

Hypothesis One: The SAS will demonstrate high internal consistency and test-retest
reliability.

Hypothesis Two: The construct validity of the five-domains of Roger’s perception of
innovation: Relative Advantage, Compatibility, Complexity, Trialability, and
Observability for the SCRIPT Adoption Scale (SAS) will be confirmed.

Hypothesis Three: A high SAS score will be significantly, positively associated with a
high Program Implementation Index, a measure to document the level and fidelity of
SCRIPT Program implementation.

This chapter explains the concept of reliability and validity of the psychometric
instrument and how to achieve and test these concepts. The chapter concludes with a list

of research questions this dissertation attempted to answer.

39



3.1 Statistical Packages

All statistical analysis in this dissertation was conducted using Version 9.1 of
Statistical Analysis Software (SAS Computer Program) and Linear Structural Relations

(LISREL 8.2). All significance tests were conducted at the 0.05 level (a=0.05).

3.2 Phase One: SCRIPT Adoption Scale (SAS) Development

3.2.1 SAS Constructs

A scale was developed to measure the perceived attributes of using an innovation.
The attributes are hypothesized to affect the rate of adoption and implementation of the

innovation by the RFTS DCCs: the SCRIPT Program.

In this study, adoption was defined as implementation of at least 90% of the
SCRIPT program procedures by a DCC (a DCC who has screened at least one RFTS
client every quarter in the past year). The SAS was used as a tool to measure the level of
adoption of the SCRIPT Program by individual DCCs and the diffusion of the tobacco
treatment program by the RFTS Program. The items of the scale were designed to
measure the perception of attributes associated with the use of the SCRIPT Program
versus the perception of attributes about the SCRIPT Program. A scale was developed to

measure the five constructs described in Table 2.
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Table 2: Core Perceived Attributes of Innovation

Attribute Definition (Rogers, 2003) Application
Relative The degree to which an | The degree to which a DCC
Advantage innovation is perceived as being | believes the SCRIPT Program is
better than the idea it supersedes. | more effective than other

informational methods.
Compatibility The degree to which an | The degree to which a DCC
innovation is perceived as being | believes adoption of the SCRIPT
consistent with the existing | innovation is consistent with the
values, past experiences, and | program mission, standards of
needs of potential adopters. clinical practice, and quality for

integration into RFTS.
Complexity The degree to which an | The degree to which a DCC
innovation is perceived as | believes that the SCRIPT
relatively difficult to understand | innovation procedures are easy
and use. or difficult to learn and feasible
or unrealistic to routinely
provide at home visits to clients

as part of DCC practice
Trialability The degree to which an | The degree to which a DCC

innovation may be experimented

with on a limited basis.

believes that their reluctance to
accept the SCRIPT will be
reduced by having sufficient
time, resources, training, and
technical assistance to field test
SCRIPT

intervention procedures before a

and revise  the

final RFTS Program adoption

policy is made.
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Attribute Definition (Rogers, 2003) Application

Observability The degree to which the results | The degree to which the results
of an innovation are visible to | of DCC peer use of the SCRIPT
others. innovation is known and is
accepted by the DCCs.

The following psychosocial elements were used to aid in creating items for the
Relative Advantage category: expected benefit, decreased discomfort, desire to gain
professional status/professional prestige/image, saving time and effort, rationality, and
immediacy of reward/preventive innovation. “Cost of adoption” was not included as it
was not pertinent to this population.

The Compatibility category was guided by elements such as perception of
compatibility of the SCRIPT Program with values and beliefs of RFTS clients,
compatibility with the needs, compatibility with existing practices and policies, naming
an innovation, and positioning an innovation.

The remaining three constructs Complexity, Trialability, and Observability, do
not have specific elements defined in the literature. These three constructs are considered
as a single level construct. Although some studies have measured other constructs such as
voluntariness, result demonstrability, communicability, divisibility, profitability, and
social power, in addition to the five constructs, the current scale included only the five
main constructs (Moore & Benbasat, 1991; Tornatzky & Klein, 1982). In this study,
voluntariness was not an option for the DCCs, even though they may adopt the SCRIPT
Program with different levels of fidelity. As this is an organizational level innovation
adopted by individuals, cost and profitability were not perceived as applicable to this
study.
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3.2.2 Item Creation

Validity is the extent to which an instrument measures what its evaluator assumes
it is measuring. It is the extent of concordance between the measure and the underlying
latent construct. The two types of validity relevant during Phase One of the scale
development are face validity and content validity. Face validity is the extent to which an
instrument appears to measure what it is designed to measure. Content validity is the
extent to which an instrument has sampled items from the universe of applicable content
based on expert review.

As a first step to establishing the face and content validity of the SAS, the items
(content specific questions) for each construct of the scale were created by a review of
the items from existing scales explained in Chapter Two, and by creating additional items
to provide a complete description of the five core constructs. Rogers (2003) strongly
encourages creating new scale items for each set of innovations. He believed that the way
the five attributes are expressed in each study will be highly dependent on the problem,
setting, and the population or group for which the innovation is targeted.

Face and content validity do not have empirical cut-points or scores. Evaluation
of the face validity is subjective and is in the eyes of the beholder. The dissertation
committee reviewed the instrument for its face validity. Even though the content validity
also does not have an empirical cut-point, its evaluation is a step higher than face
validity. An expert panel's judgment was used to assess the content validity. An internal

and external panel of experts reviewed the item pool derived from previous diffusion
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literature and items specifically created for this diffusion-adoption study. The internal
expert panel consisted of the dissertation committee with expertise in tobacco treatment,
evaluation, psychometric analysis, and health communication. The external expert panel
was a selected group of five experts in the field of diffusion research and smoking
cessation treatment. This is a qualitative analysis. The panels were asked to review each
subscale item using the following criteria:
1. Isthis item clearly defined?
2. s this item highly relevant to the construct being measured?
3. Isthis item redundant? If yes, with which item?
4. Are there any other sub-constructs or elements of the attributes not identified? If yes,
what is the missing sub-construct or element?

The revisions from the two panels were used to prepare a draft instrument. The
process, described schematically in Figure 2, was used to establish the face and content
validity of the SAS. In the interest of efficiency and to reduce the burden on the survey

respondents, an a priori decision was made to limit the SAS instrument to 50 items.
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Figure 2: Process to Establish Face and Content Validity

( Design initial draft
L instrument from literature

A

Review by Internal 1 j Revise the instrument based on comments
Panel J ﬁL (Round 1) from the Internal Panel

y

Revise the instrument based on comments Review by Internal
(Round 2) from the Internal Panel Panel

Review by External Revise the instrument based on comments
Panel from the External Panel

A

Final instrument to L ( Final review by the
be evaluated J‘ L Internal Panel
3.2.3 SAS Scale

The SAS items are statements to which the DCCs responded with a degree of
agreement or disagreement in a seven-point Likert scale as shown below. While there is a
never-ending debate among psychometricians about the optimal number of points in a

Likert scale, scales in diffusion studies have used a seven-point Likert scale (Moore &
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Benbasat, 1991). Using a seven-point Likert scale is also in line with the recommendation
to use no less than five points in an instrument to treat responses as interval data. This

scale used a seven-point Likert scale with the following labels:

Very Strongly Disagree Neutral Agree Strongly Very
Strongly Disagree Agree Strongly
Disagree Agree

1 2 3 4 5 6 7

3.3 Phase Two: Instrument Administration and Psychometric Analysis

3.3.1 Instrument Administration

With the GWU Institutional Review Board’s approval, the SAS was mailed to all
DCCs. The packet included an invitation letter, informed consent document, survey tool,
and a self-addressed and pre-stamped envelope. A moderate payment in the form of a gift
card was sent to each respondent by mail after they returned the completed survey and
signed informed consent. Non-respondents were reminded by mail to complete the
survey. The reminder was sent twice within a 10-business-day interval. The only
identifier in the survey was the DCC ID number. Re-administration of the scale for

assessing stability is explained in Section 3.4.2.
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3.3.2 Population Characteristics

Any DCC who had screened at least four RFTS clients in the past year were
included in the study. Ninety-five DCCs were eligible to participate in this survey. The
DCCs were asked about their smoking history, work experience, type of education
(nursing or social work), level of education (associate degree, undergraduate or graduate),

and type and training in tobacco cessation counseling.

3.3.3 Data Preparation

On receipt of the survey, the data was entered in a Microsoft Excel spread sheet.
Data was checked for any missing information. Although there was missing or incorrect
information in the supplemental questions, there was no missing information in the scale.
Random checking of 15% of the sample was conducted to validate data entry. Negatively
worded items were reverse coded. In this dissertation, all items that were negatively
worded and reverse coded are identified with a prefix "RQ" for example item RQA41.
Other items (that were not negatively worded) were labeled with a prefix "Q" for
example item Q1.

Univariate analyses were performed on all the items in the scale. As the seven-
point Likert scale is a continuum from *“very strongly disagree” to “very strongly agree”
and the measurements are specific points of the continuum, the measurements were
treated as continuous data. Frequencies of each item and its response were calculated.

Normality of the data (multivariate level) was assessed.
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3.4 Reliability

Reliability is an index of random error. It is the extent to which an instrument will
produce the same score when administered more than once. It is also known as

measurement stability. Reliability is the ratio of variance in true score to the observed

score.
Reliability =

Variance in True Score = Variance in True Score

Variance in Observed Score (\Variance in True Score+Variance in Error)

Therefore, when error approaches “0”, reliability reaches “1” and vice versa. Methods of
assessing reliability depend on the time and type of measurement. Windsor et al. (2003)
have presented the various methods to test reliability. For a self-report measurement tool,
the two common methods of analyzing SAS reliability are: Internal Consistency and

Test-Retest Reliability.

3.4.1 Internal Consistency

Internal Consistency is the inter-item correlation of all items in the scale (within a
construct). Cronbach’s Alpha was used to measure the internal consistency of this
psychometric scale. Cronbach's Alpha is a coefficient of consistency. It measures how
well a set of items measures a latent construct. A minimum criterion of internal

consistency of 0.70 - 0.90 was used (Nunnally, 1978). ltem-to-total correlation was also
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calculated for all items within each domain. A minimum criterion of correlation no less
than 0.20 between individual item score and total score was used.

Items with low variance would have low exploratory power in a model. While
deleting items, along with inter-item correlation and item-to-total correlation, the effect
of Cronbach's Alpha if the item was deleted, and standard deviation of each item was
examined. When any item is considered for deletion, a discussion was conducted with the
dissertation committee to confirm that the a priori domain was covered by other items in
the final scale. This ensured that the content validity is not compromised during the
deletion process. Reliability of each item was also evaluated based on the proportion of
variability in an observed variable that can be accounted for by the underlying factor
(R).

3.4.2 Test-Retest Reliability

Test-retest reliability is a common method used to test the stability of an
instrument: will the instrument measure with consistency if administered at another time.
The same psychometric instrument to measure the perception of using an innovation was
administered again to a random sample of participants within 30 days of administering
the instrument the first time. The correlation between SAS scores of the first
administration and second administration was measured. Correlation coefficient of
greater than or equal to 0.80 was considered an excellent test-retest reliability of the
instrument. Correlation of sub-scales was also evaluated between the two administrations.
Similar to the overall scale, the sub-scales were concluded as having excellent test-retest

reliability if the coefficients are greater than or equal to 0.80.
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3.5 Construct and Criterion Validity

The two types of validity tested in Phase Two of the project were: construct
validity and criterion validity. Unlike face and content validity, construct and criterion

validity are empirically tested.

3.5.1 Construct Validity

Construct Validity is the commonly measured validity in the psychometric
analysis of the scale. It is the extent to which a measure correlates with another measure
for which there is no true criterion measure. There are two types of construct validity:

e Convergent Validity: a measure that strongly correlates with another measure
with which it is predicted to correlate.

e Discriminant Validity: a measure that weakly correlates with another measure in a
predicted way.

Factor analysis techniques were used to test the construct validity in this study.
Factor analysis refers to a variety of statistical techniques whose objective is to represent
a set of variables in terms of a smaller number of hypothetical variables. The items in the
SAS that were developed to measure the attributes of perception of using the innovation
were hypothesized to measure the five core constructs of perceived attributes of using an
innovation. The theoretical assumption is that the latent variable explains the correlation
among the observed variable. The factor analysis is not only used to detect the underlying

construct, but is also used as an item reduction technique.
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There are two types of factor analysis: Exploratory Factor Analysis (EFA) and
Confirmatory Factor Analysis (CFA). EFA is used to identify the number of latent factors
measured by the scale. CFA is used to statistically test the hypothesized model that
includes the latent constructs and its indicator variables. Latent factors are unobservable,
but can be imperfectly measured by observed variables. As the SAS scale was developed
from existing items in the literature and also will be reviewed extensively by the expert
panel, an EFA is not obligatory to validate the five domains of the scale.

Factor loadings represent the degree to which each of the variables/items is
associated with each of the factors. The factor loadings of each item assisted to determine
which items do not load well on any factor and items that load on multiple factors. Such
items are not a good measure of any factor. As the underlying factors are hypothesized to
correlate with one another, an obliqgue model was used. Factor loading >= 0.40 (Swisher,
Beckstead, & Bebeau, 2004) was used as a criteria to retain an item. Along with factor
loading, a significant t-value and R? were evaluated to retain an item in their respective
constructs. A CFA was conducted to accomplish the above mentioned screenings.

To test the hypothesis of data and model fit, CFA was used. The following steps
were used to guide the CFA:

e Model Identification,

e Parameter Identification,
e Parameter Estimation,

e Data-Model Fit, and

e Possible Model Refit.
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3.5.1.1 Model Identification

A hypothesized model is presented in Figure 3. The items in the SAS measure the
hypothesized five factors imperfectly. As literature supports covariance of the latent
factors, the model is obliqgue (Holloway, 1977; Goldman, 1994; Pankratz, 2002;
Atkinson, 2007).

The proposed CFA model was tested for necessary conditions for identification of
the parameters. The two necessary conditions for the model to be identified are:

e The number of free parameters (t = number of paths, variances and covariances of
variables and error terms) are less than or equal to the number of observations (u =
(p*(p+1))/2; where p = number of measured variables). If u = t, it is a just identified
model. If u>t, it is an over-identified model. It is an under-identified model if u<t.
The ideal scenario is to attain an over-identified model.

e All latent variables were assigned a scale. This was accomplished by standardizing
the variance of the latent factor to 1 (CF =1).

Bollen (1989) noted that each factor should have at least two indicator variables to be

classified as “Sufficient Requirement”. This requirement was monitored during model

identification. In addition, the matrix of estimated correlations among the parameters was

inspected to detect any identification problems.
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3.5.1.2 Parameter ldentification

The hypothesized model presented in Figure 3 identifies the parameters that were
estimated in this analysis. Mueller’s “abc” notation was used to identify the parameters
(Mueller, 1996).

e The path between factor one and the first item that tries to measure the latent
variable was denoted as bv;F;.
e The variances of the factors were denoted with a C; for example, variance of

Factor 1 was represented as CF;.

e The covariances was represented by C; for example covariance of Factor 1 and

Factor 2 was CF,F;.

3.5.1.3 Parameter Estimation

Parameter estimation techniques are an iterative process to estimate parameters of
the paths in the model. Maximum Likelihood Estimate was used to estimate the
parameters. Parameter estimation involves comparing observed and model-implied

covariance matrices.

3.5.1.4. Data-Model Fit

Data-model fit is an assessment to ascertain if the data collected fit the
hypothesized model. There are three types of Data-Model Fit Indices. They are:

Absolute, Parsimonious, and Incremental. The absolute index compares observed versus
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the model-implied variance and co-variances. A parsimonious index adjusts for model
complexity. The Incremental index compares target versus baseline model. The three
categories are explained in detail in the following paragraphs.

Three main statistics under the Absolute index are Model »* statistics,
Standardized Root Mean Squared Residual (SRMR) and Goodness-of-Fit-Index (GFl).
Model %2 is used commonly in behavioral science research. The null hypothesis of this
statistic is: there is no data-model misfit in the population. As the number of responses
for the survey is less than 100, Model y? may not be the optimum statistic; however,
some researchers believe that a sample size of 75 is good for using y? statistics (K. A.
Bollen & Long, 1993). An alternative criterion is a ratio of Model % to degrees of
freedom to be less than two. SRMR less than or equal to 0.08 and GFI greater than or
equal to 0.90 indicate a good fit. All three statistics (Model x%, SRMR and GFI) improve
as more parameters are added to the model.

A parsimonious index evaluates the discrepancy between observed and implied
covariance matrices while taking into account the model’s simplicity. The three common
statistics for parsimonious index are Akaike Information Criterion (AIC), Root Mean
Squared Error of Approximation (RMSEA), and Adjusted Goodness-of-Fit-Index
(AGFI). Similar to the Absolute index, a Parsimonious fit index improves with more
parameters, but takes into account only those parameters that make useful contributions
when added to the model. AIC is used to compare models that are not nested. A small
RMSEA (less than 0.06) and larger AGFI (greater than 0.90) are indicative of a good

model data fit.
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Finally, an Incremental index evaluates absolute or parsimonious fit to the
baseline model. The baseline model is usually the null model. Three common statistics
under this category are Comparative Fit Index (CFI), Normed Fit Index (NFI), and
Nonnormed Fit Index (NNFI). Larger values are indicative of a better fit -- CFI greater
than or equal to 0.95, NFI greater than or equal to 0.90, and NNFI greater than or equal to
0.95. Since interpreting data for fitness is more of an art than a science, a thorough
discussion with the committee members was conducted before deciding whether to reject
or accept the hypothesized model. The decision to accept or reject a model was not based
on one single statistic. Correlation between latent constructs was evaluated to support the

oblique structure of the proposed model.
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Figure 3: Hypothesized Five Factor Model

Oh=exrvability

Compatability
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3.5.1.5 Alternate Model Comparison

Bollen and Long (1992), in their book on Tests for Structural Equation Models,
advised the readers to consider several alternative models rather than to examine only a
single model. This additional step in testing a model in structural equation modeling will
permit researchers to explore the model with the best fit. In the current study, the
hypothesized model presented in Figure 3 is a five-construct model. This hypothesis is
based on items created to measure Rogers' five domains of perceived attributes of
adoption (Relative Advantage, Compatibility, Complexity, Observability, and
Trialability). However, as described in Chapter Two, previous studies have found various
models while trying to measure the perceived attributes of adoption. As a means to
validate the current hypothesized model, the model fit statistics were compared to other
possible alternate models.

As a first alternate model, findings from Holloway (1977) were used. Holloway
(1977) did not find a clear distinction between Relative Advantage and Compatibility.
Based on this study, the five core constructs of the perceived attributes of innovation
were reduced to four main constructs. This is presented in the first alternate model in
Figure 4.

Secondly, Pankratz and colleagues (2002), in their study to assess the perceived
attributes of federal drug prevention policy, found only three distinct domains. Similar to
Holloway's (1977) finding, Pankratz (2002) also found that the Relative Advantage and
Compatibility were not distinct constructs. In addition, Pankratz (2002) did not find

Trialability as a separate construct. Based on this finding a second alternate model is
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presented in Figure 5. The items of Observability and Trialability were combined into
one domain and the items of Relative Advantage and Compatibility were merged into one
construct.

A final alternate model is presented in Figure 6, based on a meta-evaluation
Tornatzky and Klein. In their meta-evaluation, Tornatzky and Klien (1982) commented
on the lack of clarity of measuring Observability. Observability could be observability of
Relative Advantage, observability of Compatibility, observabiltiy of Complexity or
observability of Trialability. Based on this argument, the final alternate model is
presented with four domains. The items of the final domain, Observability, were
redistributed to other most relevant domains.

All the above described models were compared for best fit index. The best fit
indices are not the only criteria for a model. A model has to be supported in theory and to

the population characteristics. This caution was used before reporting the final model.

3.5.1.6. Possible Model Refit

Using the modification indices presented by the LISREL program, if the theory
supports the modification suggested, the model could be modified post-hoc to obtain an
acceptable fit index. This procedure was cautiously enacted with strong theory support
for modification of the model and based on the evaluation of alternate models presented

in Figures 4, 5 and 6.
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Figure 4: Alternate Four Factor Model Based on Holloway, R. E. (1977)
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Figure 5: Alternate Three Factor Model Based on Pankratz, M. et al. (2002)
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Figure 6: Alternate Four Factor Model Based on Tornatzky, L. G., & Klein, K. J. (1982)
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3.5.2 Criterion Validity

The final validity that was tested in this thesis was criterion validity. Criterion
validity is the extent to which a measure correlates with another more accurate instrument
or measure. The criterion is considered as the “gold standard.” Concurrent and Predictive
Validity are forms of Criterion Validity.

Concurrent Validity, a measure that is administered at the same time as the
instrument being tested, can measure the criterion validity. As there are no other
instruments that have been tested for validity and reliability to measure attributes of
perception of using an innovation among DCCs, there was not another measure that was
administered at the same time.

Another measure of validity is Predictive Validity. In this validity testing, a
measure is administered after the instrument being tested is administered. Predictive
Validity was tested in this study using an empirical indicator for DCC's performance.
Hypothesis # 3 was tested in this section -- High scores in SCRIPT Adoption scale will
be significantly associated with an increased Program Implementation Index (PI1).

A PII documents the level and fidelity of implementation of the SCRIPT program
procedures by an individual DCC. It documents the level of adoption of SCRIPT methods
by the RFTS Program. Rogers defined rate of adoption as the relative speed with which
an innovation is adopted by members of a social system (Rogers, 2003). Diffusion studies
have demonstrated that the perceived attributes of an innovation are major contributors to
rate of adoption. In this study the same was hypothesized for “perceived attributes of
using the SCRIPT innovation.” A high correlation between the overall score in the SAS

and the PII will confirm the criterion validity of the SAS.
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The PII was calculated for each DCC by measuring the performance of each DCC

in delivering the specific SCRIPT Program procedures to a client. The six major SCRIPT

Program Procedures to be used to calculate the PII are:

P#1: Client tobacco use screening;

P#2: Client counseling;

P#3: Providing the SCRIPT Commit to Quit Guide;

P#4:. Watch the SCRIPT Commit to Quit video with the client;

P#5: Conducting a follow-up visit with in 30 to 45 days of P#1; and,

P#6: Collect a CO value during the follow-up visit.

An example of a poorly implemented SCRIPT program and a sample calculation of the

P11 is presented in Table 3.

Table 3: Sample PII Calculation

Eligible | Exposed | Exposure | Performance |Implementation
Procedure Clients | Clients | Rate (%) | Standard (%) Index
P1: Screening 100 48 48 90 0.53
P2: Counseling 100 21 21 100 0.21
P3: Guide 100 38 38 100 0.38
P4: Video 100 13 13 100 0.13
P5: Follow-up 100 43 43 90 0.48
P6: CO in Follow-
up 100 28 28 90 0.31
Total PlI 0.34

Since not all pregnant smokers will agree to participate in the SCRIPT Program, a

“Performance Standard” of 90% is used for client screening and recruiting. Similarly,

based on historic data, clients may be lost to follow-up between the screening and the
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follow-up visit. Therefore, a Performance Standard of 90% was used for the follow-up
visit. Eligible clients were defined as any woman who:

e Isasmoker during the screening visit,

e Agrees to participate in the SCRIPT Program -- provides a carbon monoxide

value during the screening visit, and

e Has opportunity to have at least one intervention visit and one follow-up visit.

A predictive validity of the SAS was tested based on the correlation between a DCC’s
overall SAS score and her PII during that year. A high correlation would document a high
predictive validity of the SAS scale. A PIl cannot be calculated on all DCCs, because not
all DCCs would have encountered a smoker in their screening. Only DCCs that have
screened at least two smokers were included in calculating the predictive validity of the

scale.

3.6 Research Questions

The quantitative and qualitative methods defined in this chapter helped to answer the
following research questions:

Will the SCRIPT Adoption Scale demonstrate adequate reliability?

Will the SCRIPT Adoption Scale demonstrate adequate validity?

Is the perception of using an innovation associated with performance in using the
SCRIPT innovation?

The results of all the analyses explained in this chapter are presented in Chapter Four.
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Chapter 4: RESULTS

Chapter Three presented the methodology used in this research study. This
chapter (Chapter Four) presents the findings from the development and testing of the
SAS. Similar to the previous chapter, this chapter is also divided into two major sections:
the development phase and the testing phase. The testing phase is further sub-divided into
three major areas: reliability, validity, and model analysis. This chapter summarizes step-

wise analysis and decisions made based on that analysis to reach a final scale.

4.1 Draft SAS

Systematic review, as explained in Chapter Three, by the internal and external
panel led to a scale with 43 items. Numbers of items in each construct were as follows:

e Relative Advantage - 14 items

Compatibility - 8 items
e Complexity - 8 items
e Observability - 7 items
e Trialability - 6 items
The full scale is presented in Appendix B. The items from the five domains were
shuffled in the tool. Table 4 shows the original number of items in each scale and the

number after the items were culled. Item reduction is explained in detail in this chapter.
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Table 4: Length of SAS

Scale

Original Length

Administered
Survey Length

Reduced Length

Relative Advantage 17 14 9
Compatibility 11 8 4
Complexity 12 8 6
Observability 11 7 4
Trialability 8 6 5
Total 59 43 28

4.2 Sample Description

Out of the 95 eligible DCCs, 85 returned the initial survey with their signed

consent. As the sample size was smaller than the initial plan, the re-survey was over

sampled. Seventy-one DCCs completed the re-survey within 30 days of the initial survey

administration. Response rate for the first administration was 89.47%. Table 5 presents

number of surveys received by Region.

66




Table 5: Responses to SAS by Region

Region Initial Survey Re-Survey
Region 1 13 11
Region 2 10 6
Region 3 9 6
Region 4 8 7
Region 5 9 8
Region 6 9 8
Region 7 21 19
Region 8 6 6

Three DCCs reported that they were smokers at some point in their life. Of those
three, one DCC reported that she quit smoking. Information on trainings and education
was incomplete. There was also missing and incorrect information. Sixty DCCs classified
themselves as nurses, 21 as social workers, two DCCs classified themselves as both nurse
and social worker, and two DCCs did not answer the question. There was inconsistency

between the first and second survey regarding training and work experience.

4.3 Univariate Analysis

Univariate analysis was conducted for all the 43 items. Mean, standard deviation,
variance, skewness, and kurtosis of all items are presented in Tables 6 to 10, under the

constructs that they are imperfectly measuring. Frequencies of all items are presented in
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Appendix C. Covariance of the 43 items are presented in Appendix D. As noted in

Chapter Three, items with prefix "RQ", (RQ4) denotes that the item was negatively

worded and reverse coded.

Table 6: Univariate Analysis for Relative Advantage

Item | Mean Standard Deviation Variance | Skewness Kurtosis
Q1 4.623 0.925 0.857 0.458 0.967
Q2 5.070 0.910 0.828 0.246 0.312
Q3 4.329 1.106 1.223 0.121 -0.117
RQ4 3.988 1.139 1.297 0.419 0.105
Q7 4,141 1.187 1.408 -0.017 0.829
Q9 4.976 0.938 0.880 0.667 0.354
Q10 6.859 0.412 0.170 -3.070 9.347
Q11 5.141 1.135 1.289 -0.234 0.988
RQ12 | 5.647 1.182 1.398 -1.047 2.272
Q14 4.823 0.966 0.933 0.283 0.726
Q16 4.164 0.737 0.544 0.275 6.160
Q18 4.823 0.928 0.861 0.362 0.719
Q23 4.718 1.098 1.205 -0.464 1.030
Q36 4.459 1.030 1.060 -0.021 1.595
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Table 7: Univariate Analysis for Compatibility

Item Mean Standard Deviation Variance | Skewness Kurtosis
Q5 4.882 0.944 0.891 0.153 0.221
Q8 4.776 0.918 0.842 0.180 0.418
Q15 5.012 0.970 0.940 -0.345 1.519
RQ17 4.882 1.074 1.153 -0.233 1.805
Q19 5.070 0.737 0.543 0.437 2.301
Q20 4.459 1.180 1.394 -0.922 2.150
Q21 4.129 1.089 1.185 -0.546 1.375
Q40 3.435 1.443 2.082 0.266 0.131
Table 8: Univariate Analysis for Complexity
Item Mean Standard Deviation Variance | Skewness Kurtosis
RQ6 4.800 1.811 3.208 -0.531 -0.652
RQ22 4.682 1.136 1.290 -0.140 0.611
Q24 5.023 1.309 1.714 -0.957 1.557
RQ25 4.835 1.494 2.234 -0.784 0.408
RQ26 4.035 1.248 1.558 -0.030 0.169
RQ28 4.623 1.112 1.237 -0.425 0.810
Q29 5.117 0.878 0.771 0.197 0.656
RQ34 3.882 1.238 1.534 0.074 0.047
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Table 9: Univariate Analysis for Observability

Item | Mean | Standard Deviation Variance | Skewness Kurtosis
Q13 3.447 1.074 1.154 -0.920 0.857
Q33 5.647 1.172 1.373 -0.908 2.179
Q35 | 5.423 0.905 0.818 0.530 -0.577
RQ38 | 4.647 1.109 1.231 -0.007 1431
Q39 | 4.506 0.921 0.848 0.216 3.039
RQ41 | 4.412 1.105 1.221 -0.015 1.733
Q43 4.717 0.881 0.776 0.270 0.397
Table 10: Univariate Analysis for Trialability
Item | Mean | Standard Deviation Variance | Skewness Kurtosis
Q27 4.364 1.010 1.020 -0.152 1.729
RQ30 | 3.870 1.223 1.494 0.773 0.702
Q31 | 3.800 1.280 1.638 -0.694 0.435
RQ32 | 3.835 1.252 1.568 0.5803 0.479
RQ37 | 5.235 1.269 1.610 -0.707 0.805
Q42 | 5.164 0.870 0.758 0.556 0.886
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4.4 Psychometric Analysis

This section presents the analyses conducted to test the psychometric properties of
SAS. In a number of situations, analysis of reliability and validity had to be conducted
simultaneously to reach a concise scale that best measures the latent constructs. As
explained in Chapter Three, reliability and validity are interconnected. Therefore,

analysis of reliability and validity were conducted in every step.

4.4.1 Internal Consistency

The internal consistency of the overall scale (43 items) was 0.929. Cronbach's

Alpha is used as the measure of internal consistency. The items were further examined

within each domain as explained in the following sub-sections.

4.4.1.1 Relative Advantage

Fourteen items were designed to measure Relative Advantage. Cronbach’s Alpha

of this domain with all 14 items was 0.860. Table 11 shows the item-to-total correlation,

Cronbach's Alpha if deleted, t-value and factor loading.
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Table 11: Relative Advantage -- 14 Items

Item # | Correlation With Cronbach’s If Significance (t Factor
Total (within Deleted value) in CFA Loading
domain)

Q1 0.635 0.845 7.17 0.71
Q2 0.691 0.843 7.50 0.73
Q3 0.619 0.845 6.79 0.68
RQ4 0.156 0.874 1.69 0.19
Q7 0.611 0.846 7.05 0.70
Q9 0.557 0.849 5.70 0.59
Q10 0.121 0.866 0.70 0.08
Q11 0.421 0.858 411 0.45
RQ12 0.370 0.862 3.45 0.38
Q14 0.729 0.840 8.59 0.80
Q16 0.346 0.860 331 0.37
Q18 0.580 0.848 5.87 0.60
Q23 0.665 0.842 7.22 0.71
Q36 0.686 0.842 7.44 0.72

Two items (RQ4 and Q10) had low correlation with the total score (less than 0.2), t-value
less than 2 and a factor loading less than 0.40. If the item RQ4 and Q10 were deleted,

Cronbach's Alpha for the domain increased to 0.879.
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4.4.1.2 Compatibility

Eight items were initially designed to measure Compatibility. Cronbach’s Alpha
for this domain was 0.733. Although all items had a high correlation with the total
(greater than 0.2), t-value (in factor analysis) and factor loading was not high for Q20. T-

value for item Q20 was less than 2.0 and factor loading was less than 0.40 (Table 12).

Table 12: Compatibility -- 8 Items

Item # Correlation With Cronbach's If | Significance (t Factor

Total (within domain) Deleted value) in CFA Loading
Q5 0.435 0.706 6.07 0.64
Q8 0.651 0.668 8.81 0.85
Q15 0.483 0.697 7.09 0.72
RQ17 0.342 0.723 3.18 0.36
Q19 0.537 0.696 7.15 0.72
Q20 0.259 0.743 0.89 0.10
Q21 0.474 0.697 2.95 0.34
Q40 0.398 0.722 3.62 0.41

Deleting Q20 increased the Cronbach's alpha to 0.743. Although items Q40 and Q17 did
not have strong psychometric properties, they were not deleted in this round and were

kept in the scale for further analysis.
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4.4.1.3 Complexity

Eight items were initially designed to measure Complexity. Cronbach’s Alpha for
this domain was 0.798. All items had an item to total correlation greater than 0.2 (Table
13). Item RQ6 had a low factor loading (less than 0.4). However, RQ6 was not deleted

immediately, but was kept in the scale for further analysis.

Table 13: Complexity -- 8 Items

Item # | Correlation With Cronbach’s If Significance (t Factor
Total (within Deleted value) in CFA Loading
domain)
RQ6 0.312 0.824 2.50 0.29
RQ22 0.682 0.753 9.28 0.86
Q24 0.600 0.761 5.81 0.61
RQ25 0.553 0.769 4.80 0.52
RQ26 0.622 0.759 6.54 0.67
RQ28 0.379 0.793 3.96 0.44
Q29 0.592 0.772 7.21 0.72
RQ34 0.522 0.774 6.77 0.69
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4.4.1.4 Observability

Seven items were initially designed to measure Observability. Cronbach’s Alpha
for this domain was 0.584. Item Q13 was the reason for this low Alpha level.
Interestingly, Q13 had a negative correlation. Deleting Q13 increased the alpha value to
0.722. All other items in the domain exhibited good t-values, factor loadings and

correlation with total score after deleting Item Q13 (Table 14).

Table 14: Observability -- 7 Items

Item # Correlation With Cronbach’'s If Significance (t Factor
Total (within Deleted value) in CFA Loading
domain)
Q13 -0.2358 0.28
Q33 0.4573 0.6849 4.68 0.56
Q35 0.4613 0.6831 4.68 0.56
RQ38 0.4391 0.6894 4.42 0.53
Q39 0.4876 0.6756 4.81 0.57
RQ41 0.4625 0.6817 4.74 0.56
Q43 0.4456 0.6877 4.53 0.54
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4.4.1.5 Trialability

Six items were initially designed to measure Trialability. Cronbach’s Alpha for
this domain was 0.634. Item Q31 exhibited low item-to-total correlation, t-value and
factor loading (Table 15). Cronbach’s Alpha increased from 0.634 to 0.712 when item

Q31 was deleted.

Table 15: Trialability -- 6 items

Item # Correlation With Cronbach's If | Significance (t Factor

Total (within domain) Deleted value) in CFA | Loading
Q27 0.4387 0.5672 3.62 0.44
RQ30 0.4704 0.5466 6.43 0.74
Q31 0.0529 0.7120 0.12 0.02
RQ32 0.4729 0.5446 5.96 0.69
RQ37 0.4014 0.5757 4.39 0.52
Q42 0.4563 0.5700 4.06 0.48

In summary, based on the initial analysis of the Cronbach's Alpha and factor
loadings, items RQ4, Q10, Q20, Q13, and Q31 were deleted. Although five more items
(RQ12, Q16, RQ17, Q21, RQ6) did not have strong psychometric properties, they were
left in the scale as "watch list" to explore more. Deleting the five problem items (RQ4,
Q10, Q20, Q13, and Q31) increased the Cronbach's Alpha of the overall scale from 0.929
to 0.933. Cronbach's Alpha after the preliminary analysis is presented in Table 16. A
minimum criterion of internal consistency of 0.70- 0.90 was met by all the sub-scales,

and by the total scale.
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Table 16: Internal Consistency after Preliminary Analysis (38 Items)

Construct Cronbach's Alpha
Relative Advantage 0.879
(12 items)

Compatibility 0.743
(7 ltems)

Complexity 0.798
(8 ltems)

Observability 0.722
(6 items)

Trialability 0.711
(5 items)

4.4.2 Factor Analysis

Thirty-eight items that stood the initial test were reanalyzed as hypothesized 5-
factor model. Table 17 presents the t-value and factor loadings of the 38 items. Items
RQ12, Q16, RQ6, RQ28, and Q43 had a factor loading less than 0.4. Three of the items
(RQ12, Q16, RQ6) with factor loadings below 0.4 were already in the "watch list" based

on the reliability estimates.
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Table 17: Factor Loadings of 38-Items

Domain Item # T value Factor Loading
Relative Q1 6.56 0.65
Advantage Q2 6.87 0.67
Q3 6.47 0.64
Q7 7.73 0.73
Q9 5.80 0.59
Q11 4.22 0.45
RQ12 3.25 0.35
Q14 8.50 0.78
Q16 3.64 0.39
Q18 7.15 0.69
Q23 7.60 0.73
Q36 7.66 0.73
Compatibility Q5 6.0 0.59
Q8 7.53 0.71
Q15 6.83 0.66
RQ17 455 0.46
Q19 7.03 0.67
Q21 4.89 0.49
Q40 5.82 0.58
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Domain Item # T value Factor Loading

Complexity RQ6 24 0.27
RQ22 8.97 0.82

Q24 6.3 0.64

RQ25 4.64 0.49

RQ26 6.6 0.66

RQ28 3.55 0.39

Q29 8.08 0.77

RQ34 7.04 0.70

Observability Q33 4.66 0.50
Q35 4.15 0.45

RQ38 6.0 0.62

Q39 6.99 0.70

RQ41 5.12 0.54

Q43 3.33 0.37

Trialability Q27 4.92 0.52
RQ30 6.04 0.62

RQ32 4.61 0.49

RQ37 4.44 0.48

Q42 7.05 0.70
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In this modeling, similar to previous studies, Relative Advantage and
Compatibility were highly correlated (1.04) in the 33-item scale. Correlations between
latent factors are shown below.

Relat. Compatibility Complexity  Observability — Trialability
Advan.
Relat. Advan. 1.00

Compatibility 1.04 1.00

Complexity 0.64 0.79 1.00
Observability  0.79 0.87 0.90 1.00
Trialabiliy 0.54 0.74 0.96 0.96 1.00

This high correlation was due to multi-dimensionality of the items Q18 and Q40
which were created to measure Relative Advantage and Compatabilty respectively.
Deleting these two items resolved the high correlation between Relative Advantage and
Compatability. Below is the correlation matrix after deleting items Q18 and Q40. An
alternative explanation for this high correlation could be identification problem. But as
model identification still showed an over-identified model, this was not considered as a
reason for the high correlation.

Relat. Compatibility Complexity Observability Trialability
Advan

Relat. Advan. 1.00

Compatibility  0.95 1.00

Complexity 0.60 0.74 1.00
Observability  0.78 0.77 0.94 1.00
Trialability 0.51 0.69 0.97 0.98 1.00
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Table 18 presents the model fit index for the scale with 31 items (without item Q18 and
Q40). The index shows that the hypothesized model is a better fit than the null model.

Chi-square divided by degrees of freedom was less than 2, which is acceptable.

Table 18: Model fit Statistics for 31-items

Index Statistics
Model Chi-Square 839.65
Model DF 424
Ratio 1.98
Null Model Chi-Square 4927.09
Null Model DF 465
Ratio 10.59
Model AIC 4989.09
Independence AIC 914.37
RMSEA 0.099
Cl for RMSEA 0.087; 0.11
NFI 0.84
NNFI 0.91
CFI 0.92
SRMR 0.11
GFI 0.63
AGFI 0.57
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All 31 items had a factor loading greater than or equal to 0.40 and had significant t-
values. Table 19 presents the factor loading and t-values of 31-items under the

hypothesized 5-factor model.

Table 19: Factor Loadings for 31 items (Hypothesized 5-factor Model)

Domain Item # T-value Factor Loading
Q1 6.94 0.68
Q2 7.37 0.71
Q3 6.71 0.67
Relative Q7 7.40 0.72
Advantage Q9 5.81 0.59
Q11 4.48 0.48
Q14 8.64 0.80
Q23 7.40 0.72
Q36 7.56 0.73
Q5 6.60 0.66
Q8 8.32 0.78
Compatibility Q15 7.48 0.72
RQ17 3.94 0.42
Q19 7.33 0.71
Q21 3.91 0.42
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Domain Item # T-value Factor Loading

Complexity RQ22 8.85 0.82
Q24 6.23 0.63

RQ25 4.44 0.48

RQ26 6.35 0.64

Q29 8.25 0.78

RQ34 7.08 0.70

Q33 4.35 0.46

Q35 3.67 0.40

Observability | RQ38 6.08 0.62
Q39 7.13 0.71

RQ41 5.17 0.54

Q27 4.81 0.51

RQ30 6.00 0.62

Trialability RQ32 4.48 0.48
RQ37 4.35 0.47

Q42 7.24 0.72
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4.5 Finalizing the Items of Scale

In order to further refine the scale to increase the reliability and validity, the items
of the current 31-item scale were reanalyzed to study the item reliability. Each domain
was analyzed for its internal consistency. Any item that had an item-to-total correlation
less than 0.4 was deleted and its effect on Cronbach's Alpha was examined. Although the
initial criterion was set at 0.2, in the final refining it was increased to 0.4 to have a more
reliable scale, leading to a higher validity. The following sub-sections present the results

from these analyses.

4.5.1 Reliability

4.5.1.1 Relative Advantage

There were nine items of Relative Advantage domain that passed the
psychometric tests explained in the previous sections. Table 20 presents the reliability
estimates of these nine items. As there were no items in this domain that had low item-to-
total correlation, none of the items were deleted. The Cronbach's Alpha for this domain

was 0.879. Q11 had the lowest Correlation with total (0.424).
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Table 20: Reliability Estimates of Reliability Domain--9 Items

Item Correlation with Total Alpha with Deleted Variable
Q1 0.657 0.863
Q2 0.700 0.860
Q3 0.650 0.863
Q7 0.647 0.864
Q9 0.553 0.871
Q11 0.424 0.884
Q14 0.742 0.856
Q23 0.636 0.864
Q36 0.652 0.863

4.5.1.2 Compatibility

There were six items of Compatibility domain that passed the initial psychometric
tests. Table 21 presents the reliability estimates of these six items. Items RQ17 and Q21
had low item-to-total correlation (less than 0.4). When these items were deleted, the

Cronbach's Alpha increased from 0.743 to 0.822
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Table 21: Reliability Estimates of Compatibility Domain--6 Items

Item Correlation with Total | Alpha with Deleted Variable
Q5 0.478 0.708
Q8 0.702 0.662
Q15 0.559 0.691
RQ17 0.325 0.742
Q19 0.608 0.693
Q21 0.339 0.739

4.5.1.3 Complexity

Table 22 presents the reliability estimates of the six items of the complexity
domain. As there were no items in this domain that had low item-to-total correlation,
none of the items were deleted. The Cronbach's Alpha for this domain was 0.825

Table 22: Reliability Estimates of Complexity Domain (6 Items)

Item Correlation with Total Alpha with Deleted Variable
RQ22 0.718 0.773
Q24 0.593 0.797
RQ25 0.515 0.821
RQ26 0.616 0.792
Q29 0.615 0.800
RQ34 0.583 0.799
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4.5.1.4 Observability

The reliability estimates of the five items of the Observability domain are

presented in Table 23. As item 35 had low correlation with the total score, the item was

deleted and reanalyzed. However, deleting Q35 decreased the Alpha value from 0.688 to

0.667. Therefore, Q35 was not deleted from the domain at this time but was put in a

"watch list".

Table 23: Reliability Estimates of Observability Domain--5 ltems

Item Correlation with Total Alpha with Deleted Variable
Q33 0.447 0.637
Q35 0.367 0.667
RQ38 0.428 0.644
Q39 0.528 0.606
RQ41 0.458 0.630

4.5.1.5 Trialability

There were five items of Trialability domain that passed the psychometric tests.

Table 24 presents the reliability estimates of these five items. As item Q27 had low

correlation with the total score, the item was deleted and reanalyzed. However, deleting

item Q27 decreased the Alpha value from 0.711 to 0.693. Therefore, Q27 was not deleted

from the domain, but was placed in a "watch list".
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Table 24: Reliability Estimates of Trialability Domain--5 Items

Item Correlation with Total Alpha with Deleted Variable
Q27 0.391 0.693
RQ30 0.560 0.623
RQ32 0.531 0.637
RQ37 0.446 0.676
Q42 0.440 0.680

The 29 -item scale had an overall Cronbach's Alpha of 0.927. Items Q27 and Q35 were

placed in a final "watch list".

4.5.2 Validity

The 29-item scale was tested again for its factor loadings and model indices
comparisons. Table 25 presents the factor loading and t-Values of the 29 items and
compares them amongst the hypothesized 5-factor model and the alternative models
explained in Chapter Three. Item Q35, which was in the "watch list", had a low factor
loading (less than 0.40). Although deleting Q35 will reduce the internal consistency of
the Observability domain from 0.688 to 0.667, the item was dropped to meet the a priori

criteria set for factor loading (greater than or equal to 0.40).
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Table 25: Factor Loading for 29 Items

Item Hypothesized Holloway Pankratz Tornatzky
# 5-Factor Model 4-factor 3-factor 4-factor
Factor |t- Factor | t- Factor |t- Factor | t-
Loading | Value | Loading | Value | Loading | Value | Loading | Value
Q1 0.68 6.92 0.66 6.59 0.65 6.51 0.71 7.26
Q2 0.72 7.42 0.71 7.24 0.70 7.18 0.72 7.46
Q3 0.67 6.73 0.66 6.62 0.65 6.58 0.63 6.30
Q7 0.71 7.33 0.73 7.56 0.73 7.61 0.68 6.89
Q9 0.59 5.73 0.57 5.56 0.57 5.51 0.58 5.69
Q11 0.47 4.43 0.45 4.25 0.45 4.19 0.46 4.31
Q14 0.80 8.66 0.81 8.84 0.81 8.87 0.80 8.70
Q23 0.72 7.43 0.72 7.48 0.72 7.44 0.70 7.14
Q36 0.73 7.60 0.72 7.45 0.72 7.41 0.76 8.00
Q5 0.67 6.70 0.59 5.8 0.60 5.92 0.65 6.38
Q8 0.80 8.55 0.77 8.28 0.78 8.34 0.81 8.61
Q15 0.76 7.98 0.77 8.17 0.77 8.23 0.74 7.64
Q19 0.72 7.37 0.69 7.11 0.70 7.12 0.75 7.71
RQ22 0.82 8.83 0.81 8.77 0.82 8.85 0.80 8.55
Q24 0.63 6.20 0.63 6.22 0.63 6.20 0.62 6.12
RQ25 0.48 4.48 0.49 4.6 0.49 4.56 0.51 4.78
RQ26 0.65 6.38 0.65 6.5 0.65 6.44 0.67 6.77
Q29 0.78 8.19 0.77 8.05 0.77 8.15 0.74 7.64
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Item Hypothesized Holloway Pankratz Tornatzky

# 5-Factor Model 4-factor 3-factor 4-factor

Factor t- Factor t- Factor t- Factor t-

Loading | Value | Loading | Value | Loading | Value | Loading | Value

RQ34 0.70 7.12 0.70 7.14 0.69 7.00 0.72 7.42

Q33 0.45 4.23 0.49 4.59 0.50 4.67 0.42 3.90

Q35 0.39 3.59 0.44 4.05 0.45 4.15 0.28 2.49

RQ38 0.62 6.07 0.63 6.11 0.64 6.28 0.67 6.65

Q39 0.71 7.23 0.67 6.64 0.65 6.43 0.70 7.12

RQ41 0.55 5.31 0.52 4.90 0.54 5.14 0.40 3.73

Q27 0.51 4.79 0.50 4.67 0.52 4.87 0.52 4.85

RQ30 0.62 6.05 0.62 5.98 0.59 5.64 0.66 6.42

RQ32 0.48 451 0.51 4.76 0.47 4.33 0.54 5.05

RQ37 0.47 4.35 0.51 4.74 0.48 4.47 0.50 4.60

Q42 0.72 7.21 0.70 6.90 0.73 7.48 0.65 6.25

The model fit statistics of the 29-item scale (before deleting Q35) is presented in

Table 26.
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Table 26: Model Fit Statistics for 29-item Scale

Indices Hypothesized Holloway Pankratz Tornatzky
5-factor 4-factor 3-factor 4-factor
Model Chi- 704.65 720.12 726.15 738.10
Square
Model DF 367 371 374 371
Ratio 1.92 1.94 1.94 1.98
Null Model 442497 442497 442497 4424.97
Chi-Square
Null Model DF 406 406 406 406
Ratio 10.89 10.89 10.89 10.89
Model AIC 783.61 792.61 797.88 823.40
Independence 4482.97 4482.97 4482.97 4482.97
AIC
RMSEA 0.095 0.097 0.098 0.10
Cl for RMSEA 0.083; 0.11 0.085; 0.11 0.086; 0.11 0.090; 0.11
NFI 0.85 0.85 0.85 0.84
NNFI 0.92 0.92 0.92 0.91
CFI 0.93 0.93 0.92 0.92
SRMR 0.10 0.11 0.11 0.11
GFI 0.65 0.65 0.64 0.64
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The scale was re-analyzed without Q35. The factor loading and t-values of the 28-
item scale in the hypothesized and alternate models are presented in Table 27. All 28

items had a factor loading greater than 0.40 and a t-value of greater than 2.0.

Table 27: Factor Loadings for 28 Items

Item Hypothesized Holloway Pankratz Tornatzky
# 5-Factor Model 4-factor 3-factor 4-factor
Factor | t- Factor | t- Factor | t- Factor | t-
Loading | Value | Loading | Value | Loading | Value | Loading | Value
Q1 0.68 6.97 0.66 6.63 0.65 6.52 0.71 7.29
Q2 0.72 7.40 0.70 7.24 0.70 7.18 0.72 7.46
Q3 0.66 6.71 0.66 6.62 0.65 6.58 0.64 6.36
Q7 0.71 7.32 0.73 7.56 0.73 7.61 0.68 6.94
Q9 0.58 5.69 0.57 5.55 0.57 55 0.58 5.65

Q11 0.48 4.49 0.46 4.27 0.45 4.20 0.46 4.32

Q14 0.80 8.72 0.81 4.88 0.81 8.88 0.81 8.78

Q23 0.72 7.42 0.72 7.48 0.72 7.44 0.70 7.17

Q36 0.73 7.64 0.72 7.46 0.72 7.41 0.75 7.95

Q5 0.67 6.75 0.59 5.78 0.60 5.91 0.65 6.39

Q8 0.80 8.5 0.77 8.27 0.78 8.33 0.81 8.63

Q15 0.76 8.0 0.77 8.17 0.77 8.22 0.75 7.66

Q19 0.72 7.4 0.69 7.06 0.69 7.11 0.75 7.65

RQ22 0.81 8.8 0.81 8.73 0.82 8.81 0.80 8.54

Q24 0.63 6.24 0.64 6.27 0.64 6.26 0.62 6.12

RQ25 0.48 451 0.50 4.66 0.49 4.63 0.51 4.78
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Item Hypothesized Holloway Pankratz Tornatzky
# 5-Factor Model 4-factor 3-factor 4-factor
Factor |t- Factor | t- Factor |t- Factor | t-
Loading | Value | Loading | Value | Loading | Value | Loading | Value
RQ26 0.64 6.34 0.65 6.46 0.65 6.39 0.67 6.77
Q29 0.77 8.16 0.76 7.99 0.77 8.09 0.74 7.63
RQ34 0.70 7.16 0.71 7.19 0.70 7.06 0.72 7.43
Q33 0.43 4.06 0.49 4.53 0.49 4.58 0.41 3.82
RQ38 0.61 591 0.62 5.96 0.63 6.21 0.67 6.65
Q39 0.72 7.32 0.69 6.76 0.66 6.53 0.69 7.09
RQ41 0.56 5.34 0.53 4.95 0.55 5.19 0.40 3.69
Q27 0.52 4.85 0.51 4.72 0.52 4.90 0.52 4.85
RQ30 0.62 5.95 0.61 5.88 0.57 5.48 0.66 6.45
RQ32 0.49 4.58 0.52 4.86 0.47 4.35 0.54 5.06
RQ37 0.47 4.33 0.51 4.74 0.48 4.43 0.50 4.95
Q42 0.71 7.16 0.69 6.8 0.72 7.42 0.65 6.24
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Correlation matrix for the latent constructs for the 5-Factor hypothesized model is

presented below (28-1tems).

Relative Compatibility Complexity Observability Trialability

Advantage
Relative 1.00
Advantage
Compatibility  0.93 1.00
Complexity 0.60 0.66 1.00
Observability  0.81 0.65 0.93 1.00
Trialability 0.51 0.62 0.97 0.94 1.00

Correlation matrix for the latent constructs for the 4-factor Holloway model is

shown below (28-1tems).

Relative Complexity Observability  Trialability
Advantage +
Compatibility

Relative 1.00

Advantage

+ Compatibility

Complexity 0.62 1.00

Observability 0.76 0.94 1.00

Trialability 0.53 0.98 0.96 1.00
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Correlation Matrix for the latent constructs for the 3-factor Pankratz model is
shown below (28-1tems).

Relative Advantage + Complexity  Observability +

Compatibility Trialabiliy
Relative 1.00
Advantage
+ Compatibility
Complexity 0.62 1.00
Observability + 0.65 0.97 1.00
Trialabiliy

Correlation matrix for the Latent Constructs for the 4-factor Tornatzky model is

given below (28-Items).

Relative Compatibility Complexity  Trialability
Advantage

Relative 1.00

Advantage

Compatability 0.90 1.00

Complexity 0.65 0.64 1.00

Trialabiliy 0.53 0.57 0.98 1.00

Table 28 presents the model fit statistics for the hypothesized and alternate
models for the scale with 28 items. Figures 7, 8, 9 and 10 present the hypothesized model
and the three alternate models: Holloway (4-Factor), Pankratz (3-Factor), and Tornatzky

(4-factor) model.
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Table 28: Model Fit Statistics for 28 Item Scale

Indices Hypothesized Holloway Pankratz | Tornatzky
5-factor 4-factor 3-factor 4-factor
Model Chi-Square 641.34 660.57 667.30 668.56
(p=0.0) (p=0.0) (p=0.0) (p=0.0)
Model DF 340 344 347 344
Ratio 1.88 1.92 1.92 1.94
Null Model Chi-Square 4273.29 4273.29 4273.29 4273.29
Null Model DF 378 378 378 378
Ratio 11.305 11.305 11.305 11.305
Model AIC 732.21 745.87 753.24 761.12
Independence AIC 4329.29 4329.29 4329.29 4329.29
RMSEA 0.095 0.098 0.099 0.10
Cl for RMSEA 0.083; 0.11 0.086; 0.11 | 0.087;0.11 | 0.088; 0.11
NFI 0.86 0.85 0.85 0.85
NNFI 0.93 0.92 0.92 0.92
CFI 0.93 0.93 0.93 0.92
SRMR 0.10 0.11 0.11 0.11
GFlI 0.66 0.65 0.65 0.65
AGFI 0.60 0.59 0.59 0.59
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Figure 7: Hypothesized Five Factor Model with 28 Items
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Figure 8: Alternate Four Factor Model (Holloway) with 28 Items
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Figure 9: Alternate Three Factor Model (Pankratz) with 28 Items
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Figure 10: Alternate Four Factor Model (Tornatzky and Klien) with 28 Items

Chi-Square=668.56, df=244, P-value=0.00000, RMSEA=0.101
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Other models such as: single factor, two factor (Factor 1 = Relative Advantage +
Compatibility, Factor 2 = Complexity + Observabiltiy + Trialability), and higher order
model with another level, were also tested to investigate any rival models. None of these
options yielded better fit statistics and factor loadings compared to the hypothesized 5-
Factor model. Table 29 presents the final internal consistency statistics for the sub scales

and the total scale.

Table 29: Internal Consistency of the Hypothesized 5-Factor Scale

Domain Cronbach's Alpha
Relative Advantage (9 Items) 0.879
Compatibility (4 I1tems) 0.822
Complexity (6 Items) 0.825
Observability (4 Items) 0.667
Trialability (5 Items) 0.711
Total Score (28 Items) 0.926

Tables 30 to 32 present the internal consistency statistics for alternative models.
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Table 30: Internal Consistency for Alternative Model 1: Holloway

Domain Cronbach's Alpha
Relative Advantage + 0.915
Compatibility (13 Items)
Complexity (6 Items) 0.825
Observability (4 ltems) 0.667
Trialability (5 Items) 0.712
Total Score (28 Items) 0.926

Table 31: Internal Consistency for Alternative Model 2: Pankratz

Domain Cronbach's Alpha
Relative Advantage + Compatibility (13 Items) 0.915
Complexity (6 Items) 0.825
Observability + Trialability (9 Items) 0.802
Total Score (28 Items) 0.926

Table 32: Internal Consistency for Alternative Model 3: Tornatzky

Domain Cronbach's Alpha
Relative Advantage (12 Items) 0.882
Compatibility (4 I1tems) 0.822
Complexity (7 Items) 0.847
Trialability (5 Items) 0.711
Total Score (28 Items) 0.926
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4.6 Test-Retest Reliability

Once the 28 items were finalized, the second part of the reliability, test-retest
reliability was tested. Test-retest reliability is assessed by Pearson's correlation of the
total score between the first and second administration of the survey. The correlations are
presented in Table 33. Tables 34 to 36 present the test-retest reliability for alternative

models.

Table 33: Test-Retest Reliability for Hypothesized 5-Factor

Domain Pearson's Correlation

Relative Advantage 0.737 (p<0.0001)
Compatibility 0.617 (p<0.0001)
Complexity 0.728 (p<0.0001)
Observability 0.599 (p<0.0001)
Trialability 0.673 (p<0.0001)
Total Scale 0.756 (p<0.0001)

Table 34: Test-Retest Reliability for Alternative Model 1: Holloway

Domain Pearson's Correlation

Relative Advantage + Compatibility 0.726 (p<0.0001)
Complexity 0.728 (p<0.0001)
Observability 0.599 (p<0.0001)
Trialability 0.673 (p<0.0001)
Total Score 0.756 (p<0.0001)
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Table 35: Test-Retest Reliability for Alternative Model 2: Pankratz

Domain Pearson's Correlation
Relative Advantage + Compatibility 0.726 (p<0.0001)
Complexity 0.728 (p<0.0001)
Observability + Trialability 0.691 (p<0.0001)
Total Score 0.756 (p<0.0001)

Table 36: Test-Retest Reliability for Alternative Model 3: Tornatzky

Domain Pearson's Correlation
Relative Advantage 0.720 (p<0.0001)
Compatibility 0.617 (p<0.0001)
Complexity 0.705 (p<0.0001)
Trialability 0.673 (p<0.0001)
Total Score 0.756 (p<0.0001)

4.7 Predictive Analysis

The final analysis is to test Hypothesis 3: predictive analysis. Predictive analysis
is assessed by correlation between the score in the scale to the performance index -- PIlI.
Out of the 85 DCCs, only 77 had counseled at least two smokers in year 2008. Plls
ranged from 0 to 1.06. Two DCCs had a PII of "0." Mean for PIl was 0.592 with a
standard deviation of 0.277. Table 36 presents the correlation between the scores in the

scale and the PII using the hypothesized 5-factor model. For further exploration, 30
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DCCs with highest total score in the 28-item SAS and 30 DCCs with the lowest total

score were analyzed for the degree of association between the scores in subscales and PI1I.

The results from this exploration are also presented in Table 37. Tables 38 to 40 present

the test-retest reliability for alternative models.

Table 37: Predictive Analysis for Hypothesized 5-factor Model

Domain

Pearson's Correlation
(Sample Size = 77)

Pearson's Correlation
(Sample Size = 60)

Relative Advantage

0.170 (p=0.1394)

0.241 (p=0.0641)

Compatibility

0.289 (p=0.0108)

0.356 (p=0.0053)

Complexity

0.369 (p=0.0010)

0.425 (p=0.0007)

Observability

0.127 (p=0.2729)

0.201 (p=0.1232)

Trialability

0.391 (p=0.0004)

0.370 (p=0.0037)

Total Score

0.336 (p=0.0028)

0.388 (p=0.0022)

Table 38: Predictive Analysis for Alternative Model 1: Holloway

Domain

Pearson's Correlation

Relative Advantage + Compatibility

0.217 (p=0.0580)

Complexity

0.369 (p=0.0010)

Observability

0.127 (p=0.2729)

Trialability

0.391 (p=0.0004)

Total Score

0.336 (p=0.0028)
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Table 39: Predictive Analysis for Alternative Model 2: Pankratz

Domain

Pearson's Correlation

Relative Advantage + Compatibility

0.217 (p=0.0580)

Complexity

0.369 (p=0.0010)

Observability + Trialability

0.307 (p= 0.0067)

Total Score

0.336 (p=0.0028)

Table 40: Predictive Analysis for Alternative Model 3: Tornatzky

Domain

Pearson's Correlation

Relative Advantage

0.184 (p=0.1100)

Compatibility 0.245 (p=0.0318)
Complexity 0.353 (0.0016)

Trialability 0.391(p=0.0004)
Total Score 0.336 (p=0.0028)
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4.8. SAS Score
The SAS scale (final 28 items) had a total score ranging from 28 to 196. Table 41
presents a summary of the scores in the current SAS administration among the WV RFTS

DCCs.

Table 41: Summary of SAS Score

Subscales Mean | Per- Std. Min | Possible | Max | Possible
cent | Deviation | Score Min Score Min
Score Score
Relative 42.28 | 67.11 6.655 29 9 62 63
Advantage
Compatibility | 19.74 | 70.50 2.896 13 4 28 28
Complexity 27.57 | 65.64 5.399 9 6 42 42
Observability | 19.21 | 68.60 3.059 10 4 28 28
Trialability 22.47 | 64.20 3.872 11 5 35 35
Total 131.28 | 66.97 17.622 90 28 192 196

4.9 Summary of Analysis

All of the analyses explained in Chapter Four were aimed at answering the three
hypotheses put forth in the methods chapter (Chapter Three). Interpretations of these
analyses are presented in the final chapter (Chapter Five). Scale development and testing
the reliability and validity led to a 28 item scale. The final conceptual model and its

merits are discussed in Chapter Five.
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Chapter 5: Discussion

5.1 Overview

West Virginia (WV) has the highest smoking rate in the U.S. among pregnant
women (27.1%) (CDC, 2009); whereas, the Healthy People 2010 goal is to reduce
smoking during pregnancy to 2%. The smoking rates are more disturbing in the Medicaid
clients; 46.6% of pregnant women in Medicaid have self-reported as smokers (CDC,
2009). As these rates are self-report, the true prevalence may be much higher. This very
high smoking rate translates into a number of pregnancy related complications including
Low Birth Weight (LBW). In 2006, one in 10 babies (9.7% of live births) was LBW in
WV. Whereas the Healthy People 2010 objective is to reduce LBW to 5%. It would be
near impossible for WV to reach the Healthy People 2010 goals, or even to reduce the
current harmful trend, without a systematic multi-pronged approach. Currently, an
evidence-based intervention -- the SCRIPT Program is disseminated in the Right From
the Start (RFTS) system and its effectiveness is being evaluated.

In this study, an instrument was developed to measure the perceived attributes of
using an innovation in a public health system and its psychometric properties were
analyzed. The innovation was the SCRIPT Program and the public health system was the
RFTS Program. Such a tool is imperative to not only evaluate the effectiveness of the
SCRIPT Program but also to use it as a tool to enhance the dissemination of the program.
A thorough literature review did not identify a scale with excellent psychometric
properties that could be used for measuring all five traditional constructs -- Relative

Advantage, Compatibility, Complexity, Trialability, and Observability -- specifically in a

108



public health setting. However, scales from previous studies were beneficial in creating
items for the SCRIPT Adoption Survey (SAS).

SAS exhibited a good internal consistency of 0.926 and an acceptable test-retest
reliability of 0.756 (p<0.0001). The face and content validity was established by
qualitative methods and confirmatory factor analysis documented a good construct
validity with all items having a factor loading greater than 0.4 (0.43 to 0.81).
Nevertheless, the comparison of model fit with alternate model was not conclusive. The
predictive validity was 0.336 (p=0.0028). These summary results are discussed in detail
in this chapter. The interpretation of the results presented in Chapter Four and its
implications to future research are presented in this chapter. Similar to the structure of
Chapters Three and Four, this chapter also discusses the development phase of the SAS
followed by its testing. The three hypotheses stated in Chapter Three are revisited in this
chapter to discuss their validity in light of the results described in Chapter Four.
Strengths, limitations, and recommendations are discussed within the sections and in the
final section. The discussion provided in this chapter should be useful for future research
for refining the SAS instrument, to test its reliability and validity in other settings, and to

enhance the current SCRIPT implementation and evaluation.

5.2 SAS Development

As evident from the results chapter, development of a measurement tool is an
iterative process. Face and Content validity, although without empirical cut points, are

crucial in developing a scale that would have merit in its psychometric properties. A total
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of 59 items were sent to the external and internal expert panel for initial review. The
initial 59 items are presented in Appendix E. Based on the comments from the review
panel, the scale was reduced to 43 items. These 43 items were administered to the
Designated Care Coordinators (DCCs) in the WV RFTS system. Using the reliability and
validity analyses presented in Chapter Four, the final SAS was reduced to 28 items. Table
3 shows the original number of items in each scale and the number after the items were
culled. More items were designed in the Relative Advantage domain because the meta-
evaluation conducted by Tornatzky and Klien (1982) suggested that Relative Advantage,
Compatibility, and Complexity have the most consistent and significant relationship to
the adoption of an innovation. This meta-evaluation also commented that measuring
Observability was difficult. To mitigate this barrier, more items were initially written
under the Observability domain; although, only 36% of these initial items met
psychometric criteria. These items and its validity are discussed in more detail in section

5.6. The final 28 items were as follows:

Relative Advantage: The degree to which a DCC believes the SCRIPT Program is more
effective than other informational methods.
e The use of the SCRIPT Program has clear advantages over other interventions for
pregnant smokers.
e Use of the SCRIPT Program will help to improve pregnancy outcomes of RFTS
clients.
e If I use all the steps in the SCRIPT Program, my client will more likely quit

smoking.
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Using the SCRIPT Program with my clients increases my productivity.

The SCRIPT Program is an evidence based method for helping pregnant women
quit.

Successful implementation of the SCRIPT Program with clients by DCCs will
improve the status of our Region in the State Health Department.

Overall, I think using the SCRIPT Program to be advantageous for my Region.
Using the SCRIPT Program enhances my effectiveness in counseling my client to
quit smoking.

The SCRIPT Program improves overall quality of RFTS home visits.

Compatibility: The degree to which a DCC believes adoption of the SCRIPT innovation

is consistent with the program mission, standards of clinical practice, and quality for

integration into RFTS.

The steps in the SCRIPT Program can be easily integrated into other practice
activities during my home visits.

The SCRIPT Program meets my need to counsel my clients to quit smoking.
The SCRIPT Program will help DCCs reach RFTS goals and objectives.

The SCRIPT Program is compatible with the current RFTS counseling policies.

Complexity: The degree to which a DCC believes that the SCRIPT innovation

procedures are easy or difficult to learn and feasible or unrealistic to routinely provide at

home visits to clients as part of DCC practice
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Implementing the SCRIPT Program regularly with my client at a home visit is too
complex.

The RFTS home visit is the optimal time and place to deliver the SCRIPT
Program.

I have difficulty talking with my clients about smoking in their house.

The steps listed in the RFTS Policy and Procedures Manual are too complex.
They need to be simplified.

Patient assessment of tobacco use can be easily done in the SCRIPT Program.

Trying to remember all the components of the SCRIPT Program is hard.

Observability: The degree to which the results of DCC peer use of the SCRIPT

innovation is known and is accepted by the DCCs.

My RCC is totally supportive of the SCRIPT Program.

The effectiveness of the SCRIPT Program will be hard to document.

I recommend the use of the SCRIPT Program to other DCCs and other prenatal
care providers in West Virginia.

The DCCs in my Region do not really support the routine use of the SCRIPT

Program.

Trialability: The degree to which a DCC believes that their reluctance to accept the

SCRIPT will be reduced by having sufficient time, resources, training, and technical

assistance to field test and revise the SCRIPT intervention procedures before a final

RFTS Program adoption policy is made.
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e | am confident that I can demonstrate the SCRIPT Program procedures to other
DCCs.

e DCCs need more time and practice to use the SCRIPT Program with their clients.

e | need more training to use the SCRIPT Program effectively.

e | have not had enough training to use the CO monitor.

e RFTS in my Region provides DCCs with the resources we need to adopt the

SCRIPT Program in regular practice.

For future researchers working in the arena of scale development, this
methodology and systematic analysis will provide a framework for their research path.
Although the SAS development followed the scale development steps that are
traditionally listed in textbooks and review articles, the development process could have
been enhanced with inclusion of a pilot test with a small group of respondents and by
conducting focus groups or other qualitative methods to gather prior input on various
constructs from the DCCs. Having only 95 eligible DCCs did not permit such additional
steps.

The seven-point Likert-Scale (shown below) was used for SAS with anchors
ranging from Very Strongly Disagree to Very Strongly Agree. Having a scale of more
than five-points made it easier to treat the scale as a continuous scale. However, it may
have been beneficial not having a "Neutral" option. Not having a "Neutral” option could
have forced some of the DCCs to express their opinion about SCRIPT better.

Very Strongly Disagree Neutral Agree Strongly Very

Strongly Disagree Agree Strongly
Disagree Agree
1 2 3 4 5 6 7
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5.3 SAS Score

The score statistics presented in the Table 41 provides an opportunity for the
GWU research team and the WVDHHR leadership to discuss areas that necessitate
improvement as perceived by the DCCs. The leadership could set a goal to be reached in
the future and plan specific dissemination interventions to reach each goal. For example,
the Trialability and Complexity domains have the lowest percentage score in comparison
to other domains, 64.20% and 65.64% respectively. The Trialability domain was
measured with items related to DCC training and resources needed to implement the
SCRIPT Program. One way to increase the scores in this domain would be to provide
hands-on training for DCCs. Similarly, Complexity was measured with items focusing on
providing the intervention in a client's house, ability to remember and implement all
SCRIPT procedures, and ease of understanding of the policy and procedures manual. The
low score in this domain could be improved by simplifying the RFTS policy and
procedures manual and providing a check list of all the procedures required to implement
the SCRIPT Program.

Utilization of measurement scales in this fashion may help translate research into
practice and may have greater utility in public health systems. The raw SAS score has
more utility to a Department of Health compared to the results of reliability and validity.
RFTS has a number of components focusing on various topics such as nutrition,
parenting, and other addictions. Using scales such as SAS, or by using a modified SAS,

would help in evaluating other components of the RFTS Program.
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5.4 Designated Care Coordinators (DCCs) Characteristics

The DCCs play a crucial role in successful implementation of the SCRIPT
Program as they are responsible for providing the service to the pregnant women in the
RFTS system. DCCs' perception about the SCRIPT program will not only affect the
successful implementation of the program, but will also affect the outcome, i.e. quit
smoking. Along with their perception, their individual characteristics may also directly
influence the implementation of the program.

In the SAS, information regarding DCCs' characteristics was collected. This
included training information, educational background, work experience in tobacco
prevention and control, and personal smoking history. With regards to education,
training, and work experience, there was less consistency in response between the first
and second administration of the SAS. This information was not available in its entirety
at the WV Department of Health and Human Resource (WVDHHR), therefore validity of
these data was not possible. In the future, if this information becomes available through
the WVDHHR or through the regional agencies, the relationship between work
experience and rate of implementation, training and rate of implementation, and
education and rate of implementation should be explored. Such an analysis may shed
more light on the individual characteristics of the adopters vs non-adopters of the
SCRIPT Program.

Only three DCCs reported to be a smoker and one of which noted that she quit.
Anecdotal discussion with the Regional Care Coordinators (RCCs) and few DCCs, led to
believe that this information may not be accurate. Social desirability of the DCCs may

have led to a low reporting of smoking habit. In the SAS administration, the DCC
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Identification (DCC ID) number was asked. This was used to conduct the predictive
analysis; for correlating the SAS score and the implementation rate (Program
Implementation Index - PII). This may have been a reason for under-reporting of
smoking status by the DCCs. Although it was repeatedly emphasized that the survey
results with identifiers will not be shared with the RCCs or anyone in the WVDHHR,
DCCs may have been wary about their identity and social desirability amongst their peers
and the supervisor. In the future, other approaches need to be explored to collect data
without the DCC ID number and still be able to link it to their performance in the
program. However, if the personal smoking information of the DCCs could be collected,
its relationship to the SCRIPT Program procedures implementation should be explored. A
DCC who is a current smoker may not believe in the need and importance of a smoking
cessation program such as the SCRIPT Program. On the other hand, a DCC who never
smoked or who has successfully quit smoking may perceive SCRIPT to be beneficial and

would implement with fidelity.

5.5 Reliability

The first hypothesis of this dissertation was to document the reliability of the
SAS. The hypothesis stated that the SAS will demonstrate high internal consistency and
test-retest reliability. Reliability is one of the fundamental issues of a measurement,
leading to a valid measure. In the following sub-sections, the two types of reliability --
Internal Consistency and Test-Retest Reliability -- measured in this dissertation are

discussed.
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5.5.1 Internal Consistency

Internal Consistency, which assesses homogeneity of the items within the scale,
was tested for SAS, both as an overall scale and as an independent scale within each
domain. The overall scale demonstrated excellent internal consistency with a Cronbach's
Alpha of 0.926. This demonstrated that all the items were measuring a common concept,
perceived attributes of using an innovation, i.e. SCRIPT. Since all the alternative models
also had the same items as the hypothesized model, the internal consistency of the overall
scale was also 0.926 for alternate models.

Three subscales -- Relative Advantage, Compatibility, and Complexity --
exhibited excellent internal consistency. The Cronbach's Alpha was 0.879, 0.822, and
0.825 for Relative Advantage, Compatibility, and Complexity respectively. This finding
is in line with Tornatzky and Klien's (1982) meta-evaluation. Following the first three
domains, Trialability exhibited an acceptable Cronbach's Alpha of 0.712. The lowest
internal consistency of 0.667 was exhibited by the Observability domain. Although the
value was slightly lower than the a priori criteria of greater than 0.7, the scale did not
demonstrate serious violation to internal consistency. This low Cronbach’s Alpha value
was in part due to the small number of items (4 items) retained in the final scale.

As the alternate models combined certain domains, the internal consistencies of
certain domains were better than the hypothesized model. The internal consistency of the
scale increases with increased number of items and its correlation. As the number of
items in some domains increased in alternate models, its internal consistency also
increased. For example, in the first alternative model -- Holloway 4-Factor, the Relative

Advantage and Compatibility domain were combined. This increased the number of
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items in this domain to 13 items. Increasing the number of items from nine to 13
increased the internal consistency of the combined to 0.915 from 0.879 and 0.822.
Similarly, in the second alternative model - Pankratz 3-Factor, the last two domains --
Observability and Trialability were combined. This led to a total of nine items under that
domain causing the Alpha value to increase to 0.802 from 0.667 and 0.712. This effect of
increase in consistency due to increase in the number of items becomes more clear in the
third alternate model -- Tornatzky 4-Factor. In the final alternate model, the items of the
Observability domain were not combined into one single domain, but rather were
distributed among the other four domains. This led to only a marginal increase in the
Cronbach's Alpha. Tables 29 and 32 show the Cronbach's Alpha of hypothesized 5-factor
model and the third alternative model (Tornatzky 4-factor model). As this model did not
largely increase the number of items in each domain, unlike the other two alternative
models, the increase in Cronbach's Alpha was not much different from the hypothesized
model. This suggests that the internal consistency of the alternative models were better

than the hypothesized model only due to increased number of items.

5.5.2 Test-Retest Reliability

Test-retest reliability was the second type of reliability tested in this dissertation.
Overall test-retest reliability of SAS was 0.756 (p<0.0001). This is acceptable (greater
than or equal to 0.7) test-retest reliability. In sub-scales, only Relative Advantage and
Complexity domains demonstrated acceptable test-retest reliability of 0.737 (p<0.0001)
and 0.728 (p<0.0001) respectively. Compatibility and Trialability domains were slightly

shy of the acceptable level (greater than or equal to 0.7) with a correlation of 0.617
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(p<0.0001) and 0.673 (p<0.0001) respectively. Observability domain had the lowest
correlation between the two surveys of 0.599 (p<0.0001). None of the domains reached
an excellent test-retest reliability of 0.8 or greater, but all correlations were significant.

This type of reliability is also called stability. The word stability indicates that this
type of reliability measures how stable the instrument is based on the response provided
by the same respondent more than once. The stability is not only affected by the
reliability of the instrument, but is also affected by any event or changes happening in the
system during the administration of the survey. The re-survey was administered within 30
days of the first administration. As the SCRIPT Program was an ongoing project, during
the survey administration, activities to promote its use within the RFTS system
continued. These activities varied in intensity from one region to another. Some of the
activities were instituting a new data system, introducing a "SCRIPT Tool Kit" with all
SCRIPT related materials, revising the policy and procedures manual, including SCRIPT
related discussion in the regional quarterly meetings etc. A difference in response for
SAS items could be the effect of events happening in the RFTS system which may have
led to a change in perception among the DCCs regarding the SCRIPT Program.

Similar to internal consistency, there were minor differences in the correlation
between administration of the first and second surveys in alternate models compared to
the hypothesized model. However, the difference was less pronounced than the difference
seen in the internal consistency statistics. Figures 11 and 12 demonstrate difference in
correlation (Test-retest) between the hypothesized and alternate models demonstrating

that this difference was minimal.
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Figure 11: Change in Correlation between Hypothesized Model and Alternate Model #1

Hypothesized Alternate Model #1
Model - Holloway
Relative Advantage | .
(9 Items) Relative édvantage
o “{  Compatibility
(13 Items)
r=0.726
Compatibility
(4 Items)
r=0.617

Figure 12: Change in Correlation between Hypothesized Model and Alternate Model #2

Hypothesized Alternate Model #2
Model - Pankratz
Observability o ”
(4 Items) Obserl/ablllty
r=0.599 Trialability
(9 Items)
r=0.691
Trialability
(5 Items)
r=0.673

Lastly, the alternative model # 3 -- Tornatzky 4-Factor model did not show any
beneficial change in correlation compared to the hypothesized model. Tables 33 and 36

show the correlations for the four common domains of the hypothesized and alternate
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model #3. The test-retest reliability of the hypothesized model was better than the final
alternative model (Tornatzky 4-Factor).

In summary, the test-retest reliability of the overall SAS scale was acceptable.
Although SAS sub-scales did not exhibit high test-retest reliability in all domains of the
scale, the hypothesized model had a better reliability than the alternate models. As stated
earlier, this low correlation between the two administrations could be due to the changes

happening in the system during the survey administration.

5.5.3 Hypothesis One

Hypothesis One encompassed the two reliabilities explained in the above sections.
It stated "The SAS will demonstrate high internal consistency and test-retest reliability."
The SAS, as a whole demonstrated an acceptable reliability. The internal consistency of
the full scale was 0.926 and test-retest reliability was 0.756.

Although an a priori criterion of greater than 0.7 was set as an acceptable
reliability level, it may be argued otherwise. In Nunnally’s book, he argued that in early
stages of research, reliabilities of 0.5 to 0.6 would suffice. Although this study is not the
first to attempt to design a tool to measure perceived attributes of an innovation, this
study is in the early stages of research to attempt a complete tool for the public health
setting. For a study in its initial stages, the SAS demonstrated acceptable reliability. All
domains had Cronbach's Alpha and test-retest reliability greater than 0.5. Nevertheless, to
meet the rigorous standards of reliability, more exploration is needed in the area of test-

retest reliability. The Observability domain had the lowest internal consistency and test-
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retest reliability of 0.667 and 0.599 respectively. Tornatzky, in his meta-evaluation, found
that measuring the Observability has been difficult for many researchers (Tornatzky &
Klein, 1982). Adding more items to this domain in the future may assist in increasing the
reliability.

5.6. Validity

Validity and reliability are two essential dimensions of measurement of a scale’s
psychometric properties. Validity is the test to identify if the latent construct is the
underlying cause of item covariation. The basic validities, face and content, were
explained in section 5.2. The upper limit of validity is predetermined by the reliability of
the instrument. The two empirical analyses conducted to test the validity of the SAS
instrument were Confirmatory Factor Analysis and Predictive Analysis, explained in the
following sections. Followed by the factor analysis, the final conceptual model of the

perceived attributes of an innovation and its model fit statistics are explained.

5.6.1 Confirmatory Factor Analysis

Confirmatory factor analysis assisted in reducing the number of items and
identifying the items that had more exploratory power. In the final scale, all items had
factor loadings greater than 0.4 (0.43 to 0.81), shown in Table 25. All 28 items had a
significant T-value. As explained in the results chapter, the factor analysis was performed
in each step of item reduction. The following sub-sections discuss the factor loading

under each domain and its relevance to the overall model.
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5.6.1.1 Relative Advantage

Factor loadings of the nine items that imperfectly measured the Relative
Advantage domain ranged from 0.48 to 0.80. This domain ended with a maximum
number of items in line with literature. Rogers noted that the Relative Advantage is the
most important domain of the five domains of perceived attributes of innovation (Rogers,
2003).

A challenge in measuring Relative Advantage with the DCCs will be the lack of
comparison. Since there is not another smoking cessation program within the RFTS
program, the DCCs will not be able to compare the SCRIPT Program with another
cessation program. However, the DCCs can compare the SCRIPT Program with other
cessation programs of which they are aware, as well as with other preventive programs
delivered to the RFTS clients. Correlations between the nine items are presented in
Appendix F. All correlations were statistically significant. As the Relative Advantage
domain is composed of number of characteristics, some of the items may not be strongly

correlated.

5.6.1.2 Compatibility

Factor loadings of Compatibility domain ranged from 0.67 to 0.80. Only four

items passed the psychometric testing to reach the final survey. Ease with remembering

the name SCRIPT may have enhanced the DCCs perception of compatibility.
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Correlations between the four items are presented in Appendix G; all correlations were

statistically significant.

5.6.1.3 Complexity

Six items of the Complexity domain exhibited factor loadings of 0.48 to 0.81. Due
to the nature of the domain, the initial scale had six questions that were negatively
worded. Having such negative worded questions is recommended by survey
methodologist to keep the attention of the respondents. Correlations between the six

items are presented in Appendix H; these were significant.

5.6.1.4 Observability

Although the Observability domain did not exhibit a good reliability score, the
factor loadings of its four items were in the same range as other domains, 0.43 to 0.72.
Correlations between the four items are presented in Appendix I. Although the
correlations were not strong, they were significant.

In the alternative models, all items had a factor loading of 0.4 or greater. In the
alternative model # 3 -- Tornatzky 4-Factor model, the items of the Observability domain
were re-distributed to other domains. For three of the four items, the factor loadings
decreased during their re-distribution compared to the hypothesized 5-factor model. This
demonstrates that the items designed for the Observability domain belong with its

original domain and, therefore, does not support alternative model # 3. Tornatzky
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suggested that Observability could be defined as Observability of Relative Advantage,
Observability of Compatibility, Observability of Complexity or Observability of
Trialability. He, therefore, suggested that this diverse nature of Observability would make
it difficult to measure. While creating items for the current study, the clarity in wording
for observability items may have eliminated such issues of confounding with other

factors.

5.6.1.5 Trialability

Finally, five items of the Trialability domain exhibited a factor loading of 0.47 to
0.71. Correlations between the five items are presented in Appendix J. Even though the

correlations were not strong, they were significant.

5.6.2 Data Model Fit

Analysis of the fit between data and the model was tested. As explained in the
methods chapter, there are a number of indices that could be evaluated to assess the fit
between the collected data and the proposed model. Table 28 presents model fit statistics
for hypothesized and alternate models. Of these fit statistics, the commonly cited are
Model Chi-Quare, Akaike Information Criterion (AIC) and T Non-Normed Fit Index
(NNFI). The following subsections explain the fit indices under two categories: model fit
statistics of the hypothesized model and comparison of the hypothesized model with the

alternate models.
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5.6.2.1 Model Fit Statistics of Hypothesized Model

The hypothesized 5-Factor model documented a ratio between Model Chi-Square
and Model Degrees of Freedom less than 2. The ratio below 2 was one of the a priori
criterions stated in Chapter Three. Secondly, NNFI of hypothesized model was 0.93; this
was slightly shy of the criteria (greater than or equal to 0.95) set in Chapter Three.
Although not discussed in this Chapter, the results presented in the previous chapter
demonstrate that none of the criterion, other than the ratio of Chi-Square to degrees of
freedom, for a good fit was met neither by the hypothesized model nor the alternate

models.

5.6.2.2 Comparison of Hypothesized and Alternate Models

The Akaike Information Criterion (AIC) of the hypothesized model was less
(732.21) than the alternative models (745.87 to 761.12). As explained in the methods
chapter, there are no set criteria for an acceptable AIC. AIC is a comparative index, and a
smaller number is desirable in comparison with other models. As in this scenario, AIC
can be used to compare models with same number of variable and same number of
sample. The difference in AIC between the hypothesized model and:

e alternate model #1 (four factor) was -13.66;
e alternate model #2 (three factor) was -21.03; and,

e alternate model #3 (four factor) was -28.91.
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All the difference between the hypothesized and alternate models was greater than 10,
which indicates that hypothesized model is better in comparison with the alternate

models.

5.6.3 Hypothesis Two

Hypothesis Two stated: “The construct validity of the five-domains of Roger’s
perception of innovation: Relative Advantage, Compatibility, Complexity, Trialability,
and Observability for the SCRIPT Adoption Scale (SAS) will be confirmed.” There are
two parts of criteria for this hypothesis -- factor loadings and data model fit. As described
in 5.5.1., all factor loadings were greater than 0.4, and were statistically significant.

Secondly, the data model fit statistics was not conclusive; the hypothesized model
did not reach the a priori criterion other than the ratio between Chi-Square and degrees of
freedom. Many of the model fit statistics were very close to the stringent criteria, but did
not yield values that could be concluded as a close fit model. Very close statistics were
found between the alternate models and the hypothesized model, except for AIC. Based
on these results, it will not be possible to conclude that the hypothesized model is an
exact or close fit to the data and that the hypothesized model is better than the alternate
models.

Although the model fit statistics did not add merit to the hypothesized model, its
relationship to the theoretical base is a merit. The hypothesized model was grounded in
the Rogers' initial and most commonly accepted five factors model; whereas the alternate

models were based on the studies and meta-evaluation conducted by other researchers
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who were not able to establish the five distinct constructs of perceived attributes of
innovation. Although the hypothesized model fit statistics were very close to the alternate
models, the five-factor model by Rogers was generally supported. Furthermore,
separating the perceived attributes of using an innovation into five different domains may
be easier for utilization and interpretation of the SAS in effectiveness studies. Other rival
hypotheses such as higher order construct, single construct, two constructs, and
hierarchical models were also tested. However, these models were not better than the

hypothesized model. The final SAS measurement model is presented in Figure 13.
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5.7 Hypothesis Three: Predictive Analysis

Unlike the deficit documented in most other studies, this study not only explored
the adoption component, but also studied the level of implementation of the innovation.
Hypothesis Three stated: “A high SAS score will be significantly, positively associated
with a high Program Implementation Index, a measure to document the level and fidelity
of SCRIPT Program implementation.” Out of the 85 DCCs, only 77 had counseled at
least two smokers in year 2008.

The data did not find a strong correlation between SAS Scores and the
performance index -- Program Implementation Index (PI1). The correlation between total
score and PIl was 0.336 (p=0.0028). Although the correlation was not strong, it was
significant. This correlation explains 11.29% of the variation in data. Trialability,
Complexity and Compatibility had correlations that were significant. Trialability had the
highest correlation among the subscales of 0.391 (p=0.0004); which explains 15.29% of
variance of the implementation. Similarly, the Complexity sub-scale had a correlation of
0.369 (p=0.0010) and thereby explains 13.61% of the variability in the implementation
rate. Compatibility sub scale had a weak correlation of 0.289, but was significant
(p=0.0108). Relative Advantage and Obsevability did not have a significant correlation
with the PII.

PIl was used in this study as a measure of program implementation. However,
there are no previous studies that provide any guidance or benchmark on what is a good
implementation rate in an effectiveness study. Studies that have used PI1I as a measure of
performance and implementation have been conducted in efficacy studies and not in

effectiveness study. With the SCRIPT Program implementation in the state of West
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Virginia, it is recommended that further exploration and discussion be conducted to
decide a meaningful performance standard taking into consideration extraneous factors
such as culture, funding, access to clients, etc. Nevertheless, if the implementation of the
program components increases in the future, the correlations documented in the sub-scale
and the total scale may increase. It is also questionable as how much of this low
implementation rate is due to lack of implementation and how much is due to lack of
documentation of the implementation. As noted earlier in this Chapter, a new data system
with new data forms has been instituted in the RFTS program to better document all
program components. This may address the issue of lack of documentation in future
evaluation.

Secondly, as explained in Chapter Three, there are five stages of the decision
making process, i.e., decision to adopt an innovation. These are knowledge, persuasion,
decision, implementation and confirmation. The perceived attributes of innovation play a
role in the persuasion phase. During the planning of this study, it was assumed that the
DCCs would have crossed or be ready to cross the knowledge phase into the persuasion
phase. This may not be the case with many of the DCCs. More education about the
SCRIPT Procedures and its principles may be necessary. In addition, the SAS does not
measure knowledge. Therefore the level of knowledge about SCRIPT is not documented.
While repeating the SAS in the future, administering an adjunct survey on SAS is
recommended. Such a scale can clarify the level of knowledge amongst DCCs.

Thirdly, this scale was designed to measure only one variable (perceived
attributes of an innovation) hypothesized to affect the rate of adoption. Four other

variables — Type of Innovation Decision, Extent of Change Agents Promotion Effort,
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Nature of the Social System, and Communication Channel — also affect the rate of
adoption. Historically, these four variables are not extensively studied and measured
quantitatively. In a public health system, these variables may play a salient role in

influencing the rate of adoption and should be included in future measurements.

5.8 Strengths and Limitations

Throughout this chapter, within each section, effort has been made to discuss the
results, strengths, limitation and recommendations for future studies. This section
summarizes previously noted strengths and limitations and discusses additional issues
that were not addressed under specific hypothesis.

This study is one of a handful conducted in a public health arena aimed at the
development of a scale to measure perceived attributes of an innovation. Moreover, this
was the first study to be conducted in a Medicaid supported prenatal care for pregnant
smokers. All previous studies, specifically in public health, have focused only on three
constructs of perceived attributes of innovation and/or had serious issues with the
psychometric properties of the scale. In addition, this is the only study in public health
that has established empirically the existence of five distinct construct of perceived
attributes of innovation and has described a way to measure them.

A study such as this in the field of effectiveness research not only contributes to
the body of knowledge about program evaluation but also highlights the need for
increased funding in this field. The current trend in the U.S. administration is to fund
programs that demonstrate success; it is therefore imperative that we learn how to

document success in large public health systems.
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The 28 items under the SAS may be generalized to other public health programs.
Minor edits to the SAS items can be performed to adapt for use in other public health
issues, such as counseling for weight management or diabetes control. However,
generalization of this measurement tool in other settings will require re-analysis of the
tool for its validity and reliability. The unique nature of public health issues may pose
challenges in using the SAS scale in its entirety in different settings. This study will not
be able to document external validity at this time; it can only attempt to explain the
internal validity of the instrument. Use of the SAS tool in different settings with different
populations will provide the opportunity to document the external validity of the
instrument.

Although small sample size (85) was a limitation to this study, it should be noted
that this study included all DCCs active in all eight RFTS regions in WV. Whilst it is
important to have a bigger sample size to conduct analysis of structural equation
modeling, it may not be possible to meet this requirement in some public health systems.

Other limitations of this study was the, lack of measurement of knowledge,
measure representing only one variable affecting rate of adoption, using DCC ID to link
the data to performance standard, lack of information on DCC characteristics, possible
under-reporting of implementation, and small sample size. These limitations were
explained in detail throughout this chapter. Due to limitations noted in this chapter, not
all the hypotheses were confirmed

The SAS developed in this study may help future researchers in the health
behavior and health education arena to assess and improve the adoption of their

interventions by a community or a health system. Having a valid and reliable instrument
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to measure the adoption of an evidence-based health education intervention, specifically
the SCRIPT Program, may not only assist in adopting this measurement tool for other
health education programs, but may also assist in explaining the level of dissemination of

the evidence-based SCRIPT Program nationally.

5.9 Recommendations for Future Research and the SCRIPT Program

The following recommendations are made for future studies in measuring
perceived attributes of using an innovation and recommendations for the SCRIPT
Program currently being implemented in West Virginia. SAS was found to have a good
reliability in terms of internal consistency and acceptable reliability for test-retest
reliability. All items had a factor loading that was acceptable documenting the validity of
the instrument. The recommendations provided in this section will help enhance the
utility of SAS and pave way for future analysis on model-fit statistics.

Qualitative analysis such as interviews should be conducted with the 85 DCCs
who responded to SAS. This interview can shed light on effect of the four variables of
rate of adoption (Types of Innovation Decisions, Communication Channel, Nature of the
Social System, and Extent of Change Agent Promotion Effort) that are not addressed in
the current SAS. Such qualitative analysis will also explain other constructs that may
exist in a public health system.

The SAS score distribution and percentages should be discussed with the

WVDHHR leadership to identify issues that need to be addressed, such as training and
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simplification of the procedures. Standards can also be set for increasing the SAS score in
the future. Such a standard will help evaluate the SCRIPT acceptability amongst DCCs.

Repeating the SAS administration with DCCs in two years is recommended to re-
validate the scale reliability and validity and to evaluate again the correlation between the
performance index and scale scores. While repeating the SAS administration, few
revisions are recommended. Including items to measure DCCs knowledge about the
SCRIPT Program procedures and health effects of smoking during pregnancy, using
identifiers other than the DCC ID to link the survey results and the performance index
(this could reduce the reporting bias due to social desirability), incorporating more items
to measure the Observability domain, collecting reliable information on DCC
characteristics (education level, training, work experience, and smoking history) to
explore its relationship to the implementation, and using reliable information on program
implementation to address the under reporting of the program implementation are
recommended.

This study attempted to explore the relation between perceived attributes of using
an innovation and its adoption. It is recommended that future studies explore how
adoption translates to the final outcome, i.e. quit rates among the clients. This may be
challenging as quitting may be a rare event and there may not be enough samples to
analyze this relationship. Nevertheless, when SAS is adopted for using in other settings
for other health effects, such a relationship could be analyzed. The alternate models used
in this study for comparison with the hypothesized model were based on empirical
findings; they were not based on proven theory. Future studies should explore other

alternate models that are based on theory and not on empirical findings.
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It is recommended that SAS (with modification) be used in other public health
settings and with other health issues. This will not only give an opportunity to test the
psychometric properties of the scale, but can also be used an evaluation and goal setting
tool for a program. It is also recommended that future scale designers include more
qualitative techniques while designing a scale. Techniques such as inter-rater agreement
can be used while getting feedback from the expert panel on the face and content validity,
a small group of the population of interest can be used to pilot test the survey, and using
input from the population of interest during item development may help avoid any

confusion on wordings.
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Appendix A

WV RFTS - SCRIPT DISSEMINATION PROGRAM
POLICY AND MANAGEMENT COMMITTEE
Contact List

CO-DIRECTORS

Richard A. Windsor, PhD, MS, MPH
Professor and Principal Investigator

Dept of Prevention and Community Health
School of Public Health and Health Services
George Washington University

2175 K Street NW, Suite 700

Washington, DC 20037

Ph: (202) 994-3572 Fax: (202) 994-3601

sphraw@gwumc.edu

Jeannie Clark, RN, ASN, BA, BSN
Program Director, Perinatal Services
WVDHHR

Bureau for Public Health

Office of Matemnal, Child & Family Health
350 Capitol Street, Room 427

Charleston, WV 25301-3714

Ph: (304) 558-5388 Fax: (304) 558-7164
Toll-free in WV: 1-800-642-8522
Jeannie.M.Clark@wv.gov

GWU PROGRAM INVESTIGATORS

Sean Cleary, PhD, MPH

Associate Professor

Dept. of Epidemiology and Biostatistics
School of Public Health and Health Services
George Washington University

2300 | Street NW, Ross Hall 120
Washington, DC 20037

Ph: (202) 994-5757 Fax: (202) 994-0082

sphsdc@gwumc.edu

GWU PROGRAM COORDINATOR

Kalpana Ramiah, MPH, MSc, CHES

DrPH Student

Program Coordinator

SCRIPT Dissemination Program

Dept. of Prevention and Community Health
School of Public Health and Health Services
2175 K Street NW, Suite 700

Washington, DC 20037

Ph: (202) 994-3617 Fax: (202) 994-3601

sphkxr@gwumc.edu

Amanda Davis, MPHc, RD

Research Assistant

WV SCRIPT Dissemination Program

Dept. of Prevention and Community Health
School of Public Health and Health Services
2175 K Street NW, Suite 700

Washington, DC 20037

Ph: (202) 994-1293 Fax: (202) 994-3601

sphald@gwumc.edu
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Assistant Professor

Dept. of Prevention and Community Health
School of Public Health and Health Services
George Washington University

2175 K Street NW, Suite 700

Washington, DC 20037

Ph: (202) 416-0482 Fax: (202) 416-0433

lorien@gwu.edu

WV FIELD COORDINATOR

Stephanie Thorn

SCRIPT Coordinator

WVDHHR

Bureau for Public Health

Office of Maternal, Child & Family Health
350 Capitol Street, Room 427

Charleston, WV 25301-3714

Ph: (304) 558-5388 Fax: (304) 558-7164
Toll-free in WV: 1-800-642-8522

Stephanie.D . Thom@wv.gov




WVDHHR
BUREAU FOR PUBLIC HEALTH

Pat Moss, Office Director

Office of Maternal, Child & Family Health
350 Capitol Street, Room 427

Charleston, WV 25301-3714

Ph: (304)558-5388 Fax: (304) 558-4984
Toll-free in WV: 1-800-642-8522
Pat.M.Moss@wv.gov

Anne Williams, Director

Division of Perinatal & Women's Health
Office of Maternal, Child & Family Health
350 Capitol Street, Room 427

Charleston, WV 25301-3714

Ph: (304)558-5388 Fax: (304) 558-7164
Toll-free in WV: 1-800-642-8522

Anne. A Williams@wv.gov

Jackie Newson, Special Projects Coordinator
Division of Perinatal & Women'’s Health
Office of Maternal, Child & Family Health
350 Capitol Street, Room 427

Charleston, WV 25301-3714

Ph: (304)558-5388 Fax: (304) 558-7164
Toll-free in WV: 1-800-642-8522

Jackie.J. Newson@wv.gov

Joe Barker, Director

Office of Epidemiology & Health Promotion
350 Capitol Street, Room 206

Charleston, WV 25301

Ph: (304) 558-7078 Fax: (304) 558-1553

Joseph L Barker@wv.gov

Chuck Thayer, MS

Associate Director (Acting)

Office of Epidemiology & Health Promotion
350 Capitol Street, Room 206

Charleston, WV 25301

Ph: (304) 558-0644 Fax: (304) 558-1553
Chuck.E. Thayer@wv.gov

WV HOSPITAL ASSOCIATION

Cinny Kittle, Project Director

Day One

West Virginia Hospital Association

100 Association Drive

Charleston, WV 25311

Ph: (304) 344-9744 Fax: (304) 419-0899

ckittle@wvha.org

WV BIRTH SCORE PROJECT

Candice W. Hamilton, Program Coordinator
WV Birth Score-Developmental Risk

& Newborn Hearing Screen Program

WV School of Medicine - Dept. of Pediatrics
Post Office Box 9214

Morgantown, WV 26506-9214

Phone: (304) 293-7350 Fax: (304) 293-5491

chamilton@hsc.wvu.edu

WV QUITLINE

Brandy Huffman, MS, CHES

Director, Tobacco Cessation Services
beBetter Networks, Inc.

109 Capitol Street, First Floor
Renaissance Tower

Charleston, WV 25301

Ph: (304) 345-6800 x 3362

Fax: (304) 345-2009

brandy huffman@bebetter.net

MARCH OF DIMES - CHARLESTON

Susan Binder, RN, BSN, MA

Director of Program Services

March of Dimes of Charleston

3508 Staunton Avenue, SE — Second Floor
Charleston, WV 25304

Ph: (304) 720-2229 Fax: (304) 720-6135

sbinder@marchofdimes.com
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RFTS REGIONAL CARE COORDINATORS

Region 1

Brenda Johnson, RN

CASE WV

307 Federal Street

Bluefield, WV 24701

Ph: (304) 323-8315 or (304) 323-8398
Fax: (304) 324-8791

bjohnson@casewv.org

Region 3

Beverly Kitchen, RN

CAMC Women and Children’s Hospital
800 Pennsylvania Avenue

Charleston, WV 25302

Ph: (304) 388-2801 Fax: (304) 388-2809

beverly kitchen@camc.org

Region 5

Mary Christian, RN

Children’s Home Society of WV

1739 St. Mary's Avenue, Suite 3

Post Office Box 763

Parkersburg, WV 26102

Ph: (304) 865-2218 Fax: (304) 485-0618
mchristian@childhswv.org

Region 7

Paula Darby, RN

Family Options Providers

Route 2, Box 472E

Bridgeport, WV 26330

Ph: (304) 624-4530 Fax: (304) 624-5154
Toll-free in WV: 1-866-676-7387

paula@familyoptionsproviders.com

Region 2

Dee Messinger, RN

Family Options Providers

6354 Route 60 East, Suite 2
Barboursville, WV 25504

Ph: (304) 302-0810 Fax: (304) 302-0811
Toll-free in WV: 1-877-240-7387

dee@familyoptionsproviders.com

Region 4

Lori Meadows, RN

CASE WV - Rainelle

23 Main Street

Rainelle, WV 25962

Ph: (304) 438-5810 Fax: (304) 438-5813
Toll-free in WV: 1-866-214-0962
Imeadows@casewv.org

Region 6

Suellen Friend, RN

Catholic Charities WV

1025 Main Street

Mull Center Suite 500
Wheeling, WV 26003

Ph: (304) 230-2229 ext. 102
Fax: (304) 230-2228
sfriend@wvdsl.net

Region 8

Patsy Parker, RN

Grant County Health Department

Post Office Box 608

Petersburg, WV 26847

Ph: (304) 257-4922 Fax: (304) 257-2422
patsyrparker@wvdhhr.org

PMC - RFTS DESIGNATED CARE COORDINATORS

Bobbie Paris, RN, (Region 1)

Community Action of Southeastern WV
307 Federal Street, Suite 416

Bluefield, WV 24701

Ph: (304) 323-8398 Cell: (304) 920-5821
Fax: (304) 324-8791

bparis@casewv.org

Lenaa Ryan, RN (Region 3)

Care Coordination

CAMC Women and Children’s Hospital
800 Pennsylvania Avenue

Charleston, WV 25302

Ph: (304) 388-2834 Fax: (304) 388-2809

lenaa.ryan@camc.org
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Appendix B

Initial 43 item Scale

ey
e

Health.
@Human

Resources

THE GEORGE
WASHINGTON
UNIVERSITY

MEDICAL CENTER

WASHINGTON

DCC SCRIPT ADOPTION SURVEY

Provide your opinion regarding the following statements about the SCRIPT Program. There is
no right or wrong answers to these statements. For each statement, circle your opinion if you:

1 VERY STRONGLY DISAGREE
2 STRONGLY DISAGREE
3 DISAGREE
4 NEUTRAL
5 AGREE
6 STRONGLY AGREE
7 VERY STRONGLY AGREE
Very Strongly Strongly Very
Statement Strongly ; Disagree Neutral Agree Strongly
Disagree Disagree Agree Agree
1. The use of the SCRIPT Program has
clear advantages over other 1 2 3 4 5 6 7
interventions for pregnant smokers.
2. Use of the SCRIPT Program will help
to improve pregnancy outcomes of
RFTS clients. 1 2 3 4 5 6 7
3. If luse all the steps in the SCRIPT
Pr(_)gram, my client will more likely 1 2 3 4 5 6 7
quit smoking.
4. Itis more effort to use the SCRIPT
Program methods than other RFTS 1 2 3 4 5 6 7
counseling methods.
5. The steps i_n tr_1e SCRIPT_ Program
can b_e easﬂy.l_ntegrat_ed into other 1 2 3 4 5 6 7
practice activities during my home
visits.
6. Itis hard for me to convince my
clients to use the CO monitor. 1 2 3 4 5 6 7
7. Using the SCRIPT Program with my
clients increases my productivity. 1 2 3 4 5 6 7
8. The SCRIPT Program meets my need
to counsel my clients to quit smoking. 1 2 3 4 5 6 7
9. The SCRIPT Program _is an evidence-
based met_hod for helping pregnant 1 2 3 4 5 6 7
woman quit.
10. If my client quits smoking, it is
beneficial for her and her family. 1 2 3 4 5 6 4
WVDHHR/BPH/OMCFH/DPWH/RFTS/SCRIPT August 8, 2008 1
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Statement

Very
Strongly
Disagree

Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

Very
Strongly
Agree

1

Successful implementation of the
SCRIPT Program with clients by
DCCs will improve the status of our
Region in the State Health Dept.

12

Although smoking during pregnancy
is harmful, | think we emphasize it too
much.

13.

Other DCCs in my Region are able to
tell if | am successful in using the
SCRIPT Program.

14.

Overall, | think using the SCRIPT
Program to be advantageous for my
Region.

15.

The SCRIPT Program will help DCCs
reach RFTS goals and objectives.

16.

My use of the SCRIPT Program is
viewed favorably by other DCCs
within my Region.

(g

The SCRIPT Program counseling
philosophy and process is not
compatible with my counseling style
and approach.

18.

The SCRIPT Program helps me to
counsel my RFTS clients quickly and
easily.

19.

The SCRIPT Program is compatible
with the current RFTS counseling
policies.

20.

| like the name “SCRIPT". Itis a good
acronym and easy to remember.

21.

The routine use of the SCRIPT
Program has high support and
visibility in the Region.

22!

Implementing the SCRIPT Program
regularly with my client at a home visit
is too complex.

23.

Using the SCRIPT Program enhances
my effectiveness in counseling my
client to quit smoking.

24.

The RFTS home visit is the optimal
time and place to deliver the SCRIPT
Program.

25.

| have difficulty talking with my clients
about smoking in their house.

26.

The steps listed in the RFTS Policy
and Procedures Manual are too
complex. They need to be simplified.

2.

| am confident that | can demonstrate
the SCRIPT Program procedures to
other DCCs.
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Statement

Very
Strongly
Disagree

Strongly
Disagree

Disagree

Neutral

Agree

Strongly
Agree

Very
Strongly
Agree

28.

| don't have sufficient time during the
home visit to deliver the SCRIPT
Program.

29.

Patient assessment of tobacco use
can be easily done in the SCRIPT
Program.

30.

DCCs need more time and practice to
use the SCRIPT Program with their
clients.

31.

DCCs have had a lot of input into the
process of how the SCRIPT Program
is delivered.

32.

| need more training to use the
SCRIPT Program effectively.

33.

My RCC is totally supportive of the
SCRIPT Program.

. Trying to remember all the

components of the SCRIPT Program
is hard.

35.

My RCC is able to determine if | am
routinely providing the SCRIPT
Program.

36.

The SCRIPT Program improves
overall quality of RFTS home visits.

37.

| have not had enough training to use
the CO monitor.

38.

The effectiveness of the SCRIPT
Program will be hard to document.

39.

| recommend the use of the SCRIPT
Program to other DCCs and other
prenatal care providers in West
Virginia.

40.

Successful implementation of the
SCRIPT Program is a clear indicator
of the quality of a DCC's professional
practice.

41.

The DCCs in my Region do not really
support the routine use of the
SCRIPT Program.

42.

RFTS in my Region provides DCCs
with the resources we need to adopt
the SCRIPT Program in regular
practice.

43.

If I am successful in providing the
SCRIPT Program, my RCC will notice
my success.
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-

. How long have you worked as a DCC?

Years Months

N

What is your DCC ID#?

w

What is your highest educational degree?

4. How long have you worked as a:
a. Registered Nurse Years Months

b. Social Worker Years Months

L

How long have you worked in tobacco cessation programs?

Years Months

6. Have you received any training in tobacco cessation counseling?

[]Yes []No

If yes, What year(s):

How many hours of training:

7. Do you currently smoke?

[]Yes []No

A PPROVED

If yes, are you willing to quit?

[]Yes [] No

‘FWA00005945-
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Appendix C: Frequency of Responses

Item 1123|456 |7
Response
Q1 0|1 |4|36(33|7]| 4
Q2 0l0[3[16|45|14] 7
Q3 0|4 ]13[34]21|11] 2
RQ4 06 [26[(24|24]2] 3
Q5 0/0|6[20[42|12] 5
RQ6 517]10]6[27]10] 20
Q7 2 4]16[31]26|2 ] 4
Q8 0 0|7 |22(43]9 | 4
Q9 0olo0[2[23]44]7 ] 9
Q10 olojofo]2]8]75
Q11 110|2]20(35|14] 13
RQ12 11111]6][30]22]24
Q13 9l2]24[43|6 |10
Q14 0l1]2][27|39|9] 6
Q15 0l2]2[15|46|14] 6
Q16 1]/0[5]62]13]3] 1
RQ17 111]2]24]40| 9| 8
Q18 0|06 [21|46|6 | 6
Q19 olof[2]9]60]9]5
Q20 411)627|38|6| 3
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Item 1 314|567
Response
Q21 3 13[37(24]5 | 1
RQ22 1 121201379 | 6
Q23 1 9 [19[39[12] 4
Q24 3 7 (11(34]21] 9
RQ25 4 1117 | 34|17 10
RQ26 2 18 12724 4 | 3
Q27 1 9 3/32|3 | 3
RQ28 1 1311543 | 8 | 4
Q29 0 3124914 7
RQ30 1 35(21|18| 1| 5
Q31 8 111371212 | 1
RQ32 2 352017 3 | 4
Q33 1 0|6 |35]16| 26
RQ34 3 30[19|23| 4 | 2
Q35 0 0|9 |46|15]| 15
Q36 1 933|334 4
RQ37 1 8 |5 |37(18] 15
RQ38 1 8 (244211 8
Q39 1 4 1413213 | 4
Q40 10 251268 |4 | 3
RQ41 2 10136 (28| 4 | 5

154




Item 1 4 | 5 7
Response

Q42 0 10 | 55 10

Q43 0 27 140 3
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Appendix D: Covariance Matrix for Initial 43 Items

QL | Q2 Q3 |RQ4 |Q5 Q6 Q7 |08 [Q9
Q1 0.857

Q2 0527 | 0.828

Q3 0.399 | 0.560 | 1.224

RQ4 | 0103 0.179]0.052]| 1.297

Q5 0.265| 0.294]0.301| 0.296| 0.891

RQ6 | 0.400| 0.383]0.412| 0.414| 0464| 3.281

Q7 0.470 | 0.466]0.632| 0.002| 0.553| 0.790 | 1.408

Q8 0.379| 0.397]0.503| 0.271] 0450| 0.312]0.699 | 0.842

Q9 0.372| 0.406]0.484| -0.012] 0.259| 0.079 | 0.372| 0.376 | 0.880
Q10 | 0.018| 0.010/0.011] 0.046| 0.019] 0.031]0.020] 0.028| 0.032
Q11 | 0.363| 0.442[0393]-0.201| 0.195| -0.043]0.432] 0.306 | 0.372
RQ12 | 0.330| 0.335]0.332| 0.162] 0.018| 0.286|0.158 | 0.111| 0.337
Q13 | 0.075| -0.0680.125] -0.352 | -0.173| 0.162 | 0.115] -0.196 | -0.120
Q14 | 0552| 0501[0559| 0.153| 0.419| 0.655]0.656| 0.532| 0.424
Q15 | 0.338] 04280615 0.107| 0.418| 0.407]0.725] 0.562| 0.357
Q16 | 0.134| 0.179]0.231] -0.081| 0.115| -0.050 | 0.250 | 0.216| 0.242
RQ17 | 0.265]| 0.223]0.111| 0.463] 0.188] -0.024 | 0.231| 0.295| 0.259
Q18 | 0.302| 0310|0356 0.403| 0515 0.262]0.585| 0.555| 0.305
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Q10 |01l [RQ12 [013 [0Q14 [Q15 [Q16 |[RQ17 [ Q18
Q1

Q2

Q3

RQ4

Q5

RQ6

Q7

Q8

Q9

Q10 0.170

Q11 0.080 | 1.289

RQ12 | 0.092]0.443] 1.398

Q13 | -0.103|0.008| -0.090| 1.155

Q14 | -0.001]0.359] 0.389| 0.008 | 0.933

Q15 0.025 | 0.475| 0.195| -0.053 | 0.681 | 0.940

Q16 0.000 | 0.346 | 0.047| 0.1280.148 | 0.260 | 0.544

RQ17 | 0.090]0.231] 0.541| -0.459 | 0.348 | 0.251 | 0.008 | 1.153

Q18 0.058 | 0.132| 0.151| -0.218 | 0.433 ] 0.371 | 0.125 | 0.467 | 0.861
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Q1 Q2 Q3 RQ4 Q5 Q6 Q7 Q8 Q9
Q19 0.217| 0.352| 0.334 0.275 | 0.389 0.276 | 0.430 | 0.397 | 0.275
Q20 0.282 | 0.217| -0.105 0.136 | 0.031 -0.169 | 0.030 | 0.104 | 0.261
Q21 0.514 | 0.253| 0.207 0.013 | 0.194 0.205 | 0.386 | 0.303 | 0.444
RQ22 | 0.450| 0.380 | 0.130 0.734 | 0.546 0.329 | 0.319 | 0.488 | 0.278
Q23 0.440| 0.473| 0.689 0.378 | 0.407 0.586 | 0.743 | 0.627 | 0.362
Q24 0.426 | 0.236 | 0.206 0.548 | 0.610 0.683 | 0.485] 0.410| 0.322
RQ25 | 0.413| 0.262 | -0.112 0.581 | 0.159 0.800 | 0.048 | 0.118 | 0.127
RQ26 | 0.382| 0.236 | 0.203 0.739 | 0.361 0.686 | 0.221 | 0.306 | 0.251
Q27 0.234| 0.153| 0.093 0.445 | 0.424 0.300 | 0.269 | 0.285| 0.187
RQ28 | 0.047| 0.098 | -0.077 0.376 | 0.253 0.221 | 0.041 ] 0.070 | -0.033
Q29 0.259 | 0.313| 0.151 0.382 | 0.371 0.381 | 0.317 ] 0.408 | 0.336
RQ30 | 0.213| 0.247 | -0.088 0.391 | 0.437 -0.014 | 0.029 | 0.233 | 0.164
Q31 0.448 | 0336 | 0.471| -0.133]0.131 0.436 | 0.529 | 0.395| 0.317
RQ32 | 0.259 | 0.083 | -0.219 0.403 ] 0.171 0.217 | 0.000 | 0.106 | 0.068
Q33 0.318 | 0.430| 0.201 0.377 | 0.232 0.048 | 0.229 | 0.396 | 0.289
RQ34 | 0.396| 0.366 | 0.146 0.594 | 0.581 0.250 | 0.231 ] 0.331| 0.104
Q35 0.102 | 0.172| 0.061 0.267 | 0.193 -0.093 | 0.094 | 0.179 | 0.248
Q36 0.532| 0.443| 0.514 0.255 | 0.436 0.688 | 0.696 | 0.449 | 0.368
RQ37 | 0.149| 0.186 | 0.076 0.324 | 0.254 0.726 | 0.026 | 0.101 | 0.220
RQ38 | 0.401| 0.335] 0.130 0.377 | 0.315 0.274 | 0.181 ] 0.254 | 0.289
Q39 0.490| 0.381| 0.403 0.161 | 0.275 0.352 | 0.356 | 0.364 | 0.345
Q40 0.630 | 0.433| 0.581 0.279 | 0.195 0.719 | 0.747 ] 0.503 | 0.415
RQ41 | 0.395| 0.280 | -0.018 0.231 | 0.073 0.012 | 0.144 1 0.284 | 0.284
Q42 0.325| 0.310| 0.171 0.264 | 0.365 0.021 | 0.298 | 0.394 | 0.230
Q43 0.131)| 0.163| 0.142 0.175 ] 0.157 0.062 | 0.207 | 0.234 | 0.267
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Q10 |Q11 |[RQ12[Q13 |0Q14 [Q15 |Q16 |RQ17 |Q18
Q19 | 0.034| 0288 0.216| -0.163]0.322| 0.368| 0.143| 0.235]0.441
Q20 | -0.030| 0.077]0.259| -0.124]0.153| -0.053| 0.078| 0.233]0.106
Q21 | -0.041| 0.493]0403| 0.120]0.345| 0.189| 0.300| 0.206 | 0.309
RQ22 | 0.062| 0.164| 0.470| -0.392|0.455| 0.182| 0.065| 0.724|0.669
Q23 | 0.031| 0.267]0.209| -0.039|0.604| 0.622| 0214] 0.371]0.569
Q24 | 0.087| 0.318]0520| -0.213]0.564| 0.464| 0.079] 0.658]0.397
RQ25| 0.036] 0.178] 0.620| -0.283|0.340| 0.038| -0.163| 0.635| 0.185
RQ26 | 0.029| 0031 0.358] -0.242]0.494| 0.297] -0.077| 0.564 | 0.542
Q27 | 0.004| -0.016 | 0.118 | -0.117]0.279| 0.186| 0.094 | 0.282|0.422
RQ28 | 0.030] 0.018] 0.187| -0.092|0.183| 0.100| 0.039| 0.419 | 0.207
Q29 | 0.088| 0.340] 0.316| -0.339|0.307| 0.225| 0.088| 0.431]0.485
RQ30| 0.017| 0149 0.013| -0572|0.179| 0.073| 0.022| 0.318 | 0.298
Q31 | 0043| 0.148]0.250| 0.269]0.310| 0.205| 0.212| -0.107 | 0.214
RQ32 | -0.035| 0071 0.144| -0.271]0.125| -0.046 | -0.032| 0.302 | 0.042
Q33 | 0.164| 0.241]0314| -0.233]0.235| 0254 0.190| 0.327|0.401
RQ34 | 0.055| 0.207]0.375| -0.387 | 0.408| 0.251| 0.008| 0.462|0.515
Q35 | 0.013| 0070 0.116| -0.275]0.076 | 0.102| 0.096| 0.360| 0.338
Q36 | 0.018| 0.304]0438| 0.042]0582| 0471] 0221] 0.269]0.451
RQ37 | 0.057| 0.050] 0.477| -0.285|0.268| -0.050| 0.044| 0.361]0.125
RQ38 | 0.081| 0348|0517 | -0.364|0.330| 0.254| 0.011| 0.482]0.294
Q39 | 0.013| 0416 0431] 0.009]0.495| 0.304| 0.189| 0.394]0.340
Q40 | 0.003| 0.045]| 0.417| 0.255]0673| 0.364| 0.201| 0.266 ] 0.459
RQ41| 0.059| 0.346] 0.433| -0.139|0.288| -0.005| 0.193| 0.466 | 0.240
Q42 | 0071| 0.286| 0.249 | -0.265|0.387 | 0.284| 0.163| 0.424|0.446
Q43 | 0031| 0.171]0.209| -0.003]0.116| 0.194| 0.178| 0.062|0.223
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Q19 [0Q20 [0Q21 [RQ22[0Q23 [Q24 [RQ25
Q19 | 0.543

Q20 | -0.021] 1.394

Q21 | 0.146] 0761 1.185

RQ22| 0.380] 0.350| 0.399 | 1.201

Q23 | 0389 0.143| 0.204 | 0.504| 1.205

Q24 | 0284] 0644| 0592 0.734| 0542 | 1.714

RQ25 | 0.119| 0541| 0450] 0.638| 0.132| 1.075| 2.234
RQ26 | 0.307] 0.115] 0.341] 0.773| 0.415| 0.630] 0.780
Q27 | 0319| 0.247] 0.309] 0.439] 0.354] 0479 0.358
RQ28 | 0.146| -0.039 | -0.129 | 0.546| 0.059 | 0.402| 0.532
Q29 | 0384] 0219| 0.318]0657| 0307 | 0521 0.412
RQ30| 0.259| 0.215| 0.207 | 0577 | -0.013| 0.384| 0.574
Q31 | 0.133| 0.343] 0562] 0.090| 0.419]-0.031| -0.081
RQ32| 0.095| 0.338] 0.283] 0.530| -0.035| 0.504| 0.639
Q33 | 0430] 0.152| 0.225] 0.422| 0.304| 0.413] 0.144
RQ34| 0.330] 0.245] 0.337]0.891| 0.252] 0.550| 0.540
Q35 | 0.315| 0.065] 0.111] 0.374| 0.145] 0.228| 0.094
Q36 | 0432| 0.263] 0.499| 0.505| 0.548| 0.703| 0.362
RQ37 | 0.114| 0343] 0255] 0.457| 0.091| 0.744| 0.825
RQ38| 0.311] 0.092] 0261 0.625| 0.316| 0.544| 0.703
Q39 | 0.285| 0.408] 0529] 0.520| 0.430] 0595| 0.334
Q40 | 0.302| 0.346] 0.479] 0545| 0.732] 0490 0.215
RQ41| 0.197| 0547| 0553] 0549 | 0.284| 0514 | 0.497
Q42 | 0369| 0.221] 0.300] 0.565| 0.321] 0508 0.277
Q43 | 0.258] 0.048| 0.216] 0.207| 0.146| 0.233] o0.191
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RQ26 [ Q27 [RQ28 [Q29 [RQ30 [Q31 [RQ32 [0Q33
Q19

Q20

Q21

RQ22

Q23

Q24

RQ25

RQ26 | 1.558

Q27 | 0.523]1.020

RQ28 | 0.382|0.198 | 1.238

Q29 | 0.496]0.302| 0.223| 0.772

RQ30 | 0.659 | 0.345| 0.403| 0.444| 1.495

Q31 | 0.067]0.264]-0.362] 0.119] -0.121| 1.638

RQ32 | 0601|0299 | 0.294| 0.329| 0.847] -0.021| 1.568

Q33 | 0.358]0.321] 0.032] 0.494| 0204| 0.369| -0.035|1.374
RQ34 | 0814 | 0472| 0312| 0514 0949] 0.119] 0.659 | 0.434
Q35 | 0.378]0.177] 0.245| 0.307| 0472 -0117| 0.166 | 0.354
Q36 | 0.460]0.414 | 0.044| 0.457| 0239] 0569| 0.3380.390
RQ37 | 0.623]0.306| 0.209| 0.341| 0495| -0.012] 0.670] 0.251
RQ38 | 0.727]0.368 | 0.437| 0423| 0.787| 0.036] 0.513]0.350
Q39 | 0.339]0.266| 0.086] 0.416| 0245| 0412| 0.299 | 0.395
Q40 | 0.758]0518| 0.023] 0.353| 0.176| 0.921| 0.334 | 0.405
RQ41 | 0.342|0.241]-0022| 0439| 0352| 0369 0.426]0.373
Q42 | 0.316]0.380] 0.241] 0492| 0403| 0.152| 0.218]0.595
Q43 | 0.308]0.199] 0.011] 0224| 0213] 0.324| 0.072]0.292
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RQ34 | Q35 Q36 |RQ37 |RQ38
RQ34 | 1.534
Q35 0.205| 0.818
Q36 0459 | 0.256| 1.061
RQ37 | 0552 0304| 0379 1.611
RQ38 | 0.648| 0342| 0414| 0394 1.231
Q39 0417| 0.176| 0.634| 0.332] 0.300
Q40 0373| 0.171| 0.798| 0.384| 0.405
RQ41 | 0.359| 0.145| 0487| 0473| 0.373
Q42 0472 0.287| 0447| 0306| 0.368
Q43 0050| 0431| 0.286| 0.186| 0.268
Q39 | Q40 RQ41 | Q42 Q43
RQ34
Q35
Q36
RQ37
RQ38
Q39 0.848
Q40 0.611| 2.082
RQ41 0551| 0.664| 1.221
Q42 0439 | 0404 0.360| 0.758
Q43 0.121| 0458| 0.261| 0.154| 0.776
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10.
11.

12.
13.

14.
15.
16.
17.

Appendix E: Items Sent to the External Expert Reviewers

Relative Advantage

The use of the SCRIPT program has clear advantages over other interventions for
pregnant smokers.

Using the SCRIPT Program enhances my effectiveness in counseling my client to
quit smoking.

If | use all the steps in the SCRIPT Program, my client will be more likely to quit
smoking.

It is easier for me to remember the steps in the SCRIPT Program compared to other
programs we have used.

It is more work to use the SCRIPT Program methods than our usual method.
Successful implementation of the SCRIPT Program with clients by DCCs will
improve the image of our Region in the State Health Department.

Using the SCRIPT Program improves my image within my Region.

Using the SCRIPT Program with my clients increases my productivity.

It is too much work to use the SCRIPT Program.

The SCRIPT Program helps me to counsel my RFTS clients more quickly and easily.
The SCRIPT Program is a proven evidence-based method for helping pregnant
woman quit.

If my client quits smoking, it is beneficial for her and her family.

Use of SCRIPT Program will help to improve the pregnancy outcomes of RFTS
clients.

Although smoking during pregnancy is harmful, I think we emphasize it too much.
The SCRIPT Program is more effective in helping pregnant mothers quit smoking.
The SCRIPT Program will improve overall quality of RFTS home visits.

Overall, I think using SCRIPT Program to be advantageous for my Region.
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18.
19.
20.

21.
22,
23.

24,

25.

26.
27.
28.

29.
30.

31.
32.
33.
34.

35.
36.

Compatibility

The SCRIPT Program will help DCCs reach RFTS goals and objectives.

The SCRIPT program helps DCCs to achieve their goals with her patients.

The steps in the SCRIPT Program can be easily integrated into other practice
activities during my home visits.

The SCRIPT Program fits with the way I like to work with RFTS clients.

The SCRIPT Programs meets my need to counsel my clients to quit smoking.

The way in which the SCRIPT Program is structured improves the quality of my
work.

Successful implementation of the SCRIPT Program is a clear indicator of the quality
of a DCC’s professional practice.

I believe that using the SCRIPT Program would require my Region to make
substantial changes to our present tobacco prevention program.

The SCRIPT Program is compatible with the RFTS Program policies.

I like the name “SCRIPT”: It is a good acronym and easy to remember.

The use of the SCRIPT Program has high visibility and support in the Region.

Complexity

The effectiveness of the SCRIPT program will be hard to document.

Implementing the SCRIPT Program regularly with my client at a home visit is too
complex.

I have sufficient time during the home visit to deliver the SCRIPT Program.

The RFTS home visit is the optimal time and place to deliver the SCRIPT Program.

I have difficulty talking with my clients about smoking in their house.

The steps listed in the RFTS Policy and Procedures Manual are too complex: They
need to be simplified.

I understand why | use the 5 As steps in the SCRIPT Program.

Trying to remember all the components of the SCRIPT Program is hard.
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37.
38.
39.
40.

41.

42.

43.
44,

45.

46.
47.
48.

49.
50.
51.
52.

53.

54.
55.

It will be hard for me to convince my clients to use the CO monitor.
Use of the SCRIPT Program is too time consuming.
Using a CO monitor is often frustrating.

Patient assessment of tobacco use can be easily done in the SCRIPT Program.

Trialability

DCCs need a lot more time and practice to use the SCRIPT Program with their
clients.

DCCs have had a lot of input into the process of how the SCRIPT program is
delivered.

I need more training to use the SCRIPT Program effectively.

RFTS program in my Region provides DCCs with the resources we need to adopt the
SCRIPT Program in regular practice.

I am confident that | can demonstrate the SCRIPT Program procedures to other
DCCs.

I had sufficient opportunity to try the SCRIPT Program.

I don’t think | have had enough training to use the CO monitor.

I have all the resources needed to use the SCRIPT Program.

Observabilit

My RCC is able to tell if I am using the SCRIPT Program.

Other DCCs are able to tell if I am successful in using the SCRIPT Program.

If I am successful in using the SCRIPT Program, my RCC will notice my success.
When a DCCs in my Region is successful in using the SCRIPT Program to get
patients to quit smoking, other DCCs will know about her success.

Successful implementation of the SCRIPT Program is a clear indicator of the quality
of a DCC’s professional practice.

The impact of the SCRIPT Program is clear to me.

The DCC’s | work with do not really support the routine use of the SCRIPT program.
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56. Use of the SCRIPT Program has high visibility and support in my Region.

57. 1 am not sure if my RCC is really supportive of the SCRIPT Program.

58. | recommend the use of SCRIPT Program to other DCCs and other prenatal care
providers in West Virginia.

59. The behavioral impact of using the SCRIPT Program is clear to me.
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Q1
Q2
Q3
Q7
Q9
Q11
Q14
Q23
Q36

Appendix F: Correlation of Relative Advantage Domain (9-items)

Q1
1.00

0.625
0.390
0.428
0.428
0.346
0.617
0.433

0.558

Q2

1.00

0.556
0.431
0.476
0.428
0.570
0.473

0.473

Q3

1.00

0.481
0.466
0.313
0.523
0.568

0.451

Q7 Q9 Q11 Q14 Q23

1.00

0.334 1.00

0321 0.349 1.00

0.572 0.468 0.327 1.00
0.570 0.352 0.214 0.570 1.00

0.570 0.381 0.260 0.585 0.484

Appendix G: Correlation of Compatibility Domain (4-items)

Q5
Q8
Q15
Q19

Q5
1.000
0.519
0.457

0.560

Q8 Q15 Q19
1.000

0.632 1.000

0.587 0.515 1.000
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RQ22
Q24
RQ25
RQ26
Q29
RQ34

Q33
RQ38
Q39

RQ41

Appendix H: Correlation of Complexity Domain (6-items)

RQ22

1.000

0.493

0.375

0.545

0.658

0.633

Q24

1.000
0.549
0.386
0.453

0.339

RQ25 RQ26
1.000

0.418 1.000
0.314 0.452
0.292 0.526

Q29 RQ34
1.000
0.472 1.000

Appendix I: Correlation of Observability Domain (4-items)

Q33

1.000
0.269
0.366

0.288

RQ38 Q39
1.000

0.293 1.000
0.304 0.541
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1.000



Q27
RQ30
RQ32
RQ37

Q42

Appendix J: Correlation of Trialability Domain (5-items)

Q27
1.000
0.280
0.236
0.239

0.432

RQ30 RQ32 RQ37
1.000

0.554 1.000

0.319 0.422 1.000
0.378 0.200 0.277
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Q42

1.000



