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Abstract

A participatory strategies approach which
involves employees in the planning and delivery
of worksite health promotion programs was
utilized in the 55 experimental worksites
included in the national, NCI-funded Working
Well Trial. According to study protocol,
Employee Advisory Boards (EABs) were organ-
ized in each experimental worksite. This paper
describes two substudies designed to develop
and measure participatory strategies associated
with the EABs in the Working Well Trial.
Study 1 determined characteristics of the EABs,
developed subscales and assessed the internal
consistency of the scales. Study 2 used a con-
firmatory factor analysis to examine the struc-
ture of the developed questionnaire. The four
subscales include: Autonomy/Independence,
Management Involvement, Institutionalization/
Commitment and Others Involvement. Results
from Study 1 indicate that the four subscales
of the 24-item instrument demonstrated strong
internal consistency and three were sensitive
enough to register differences by Study Center
at the baseline. Study 2 results found that
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the EAB subscales again demonstrated good
internal consistency, structural stability and
acceptable sensitivity. An initial validity analysis
was performed and yielded results which sup-
ported some but not all of the hypothesized
associations. Implications for further refinement
and application of this new instrument in work-
site settings are explored.

Introduction

Behavior change interventions applied to large
defined populations frequently utilize a community
organization approach in planning and delivery
(McAlister et al., 1982; Hunkeleret al., 1990;
Fortmannet al., 1990; Thompsonet al., 1991). This
approach, recognized as a method for achieving
change in the social environment (Green and
Raeburn, 1990; Thompson and Kinne, 1990;
Thompson and Pertschuk, 1992), is based on the
principle of participation, i.e. large-scale behavioral
change is much more likely to occur when the
people affected by a problem are involved in
defining the problem, planning and instituting steps
to resolve the problem, and establishing structures
to ensure that the desired change is maintained
(Green, 1986; Kurijiet al., 1988). Pragmatically,
this requires members of the target population to
participate in program development, and to have
a sense of responsibility for and control
over programs promoting change (Kelly, 1979;
Thompsonet al., 1991; Thompson and Pertschuk,
1992). Participatory strategies have also been used
in worksite health promotion programming and
research (Sorensenet al., 1990, 1992; Glasgow
et al., 1994; Glasgowet al., 1995). Employee and
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citizen involvement have been operationalized by
establishing systems such as employee advisory
boards (EABs), task forces, coalitions and com-
munity boards to assist with decision-making,
prioritizing and the delivery of intervention activit-
ies (Florin and Wandersman, 1990; Sorensenet al.,
1990; Thompsonet al., 1991; Glasgowet al.,
1995). Although the time and resources required to
establish these structures are extensive (Thompson
et al., 1993), few studies have measured the impact
of participatory strategies on intervention outcomes
(Lewis et al., 1996; Fawcettet al., 1997).

While participatory approaches are very appeal-
ing on a theoretical level and have been applied
in many settings (McAlisteret al., 1982; Fortmann
et al., 1990; Hunkeleret al., 1990; Sorensen
et al., 1990, 1992; Thompsonet al., 1991;
Glasgow et al., 1994, 1995), little research has
been conducted to delineate specific components
of participatory strategies which appear to be
most salient. Anecdotal data suggest that advisory
boards add important dimensions to research
projects (Hunkeleret al., 1990; Thompsonet al.,
1993). However, exactly what such groups ‘do’
remains a matter of speculation. Factors such as
their involvement in planning, degree of owner-
ship, and perceptions of support and commitment
are likely to be important in determining the
success of participatory strategies.

Another gap in the literature on advisory
boards involves a study of the characteristics of
advisory boards that may be related to outcomes.
Descriptions of board members, the representat-
iveness of the board and the enthusiasm of the
board are variables which may have a significant
impact on the implementation of health programs.
Other variables such as the nature of the
community or worksite under study may be
connected with board commitment to the project
or the ability to plan and implement activities.
Measures and tools to assess characteristics of
boards as well as the larger entities within which
they operate are necessary to build a better
understanding of their relationship to intervention
outcomes.

In this paper, we discuss the development and
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evaluation of an instrument which measures some
key characteristics of advisory boards within the
context of the Working Well Trial, a 5-year
cooperative agreement funded by the National
Cancer Institute. The Working Well Trial tested
the effectiveness of worksite health promotion
interventions in achieving individual and organ-
izational changes to reduce cancer risk. A study
overview (Abramet al., 1994), baseline results
(Heimendinger et al., 1995) and final results
(Sorensonet al., 1996) are published elsewhere.
Since little is known about factors that influence
employee participation in implementing health
promotion programs, we will describe two sub-
studies which examine this issue. The first study
determined the characteristics of the EAB at
each experimental worksite, developed subscales
and assessed the internal consistency of the
scales. The second study used a confirmatory
factor analysis to assess the structure of the
developed questionnaire. The development of a
tool to measure participatory strategies represents
a first step in understanding the impact of
employee involvement in worksite health promo-
tion programs.

Methods

Background on subjects and settings

The Working Well Trial was a randomized,
prospective field experiment with 114 worksites
and more than 28 000 workers, and included
companies and workers with broad geographic
and industrial diversity (Abramset al., 1994).
Four project Study Centers, a coordinating center
and the National Cancer Institute collaborated
on common elements of design, data collection
and analysis, and intervention standards. The
four Study Centers and the number of worksites
involved at each were University of Florida (UF)
with 24 worksites, M. D. Anderson Cancer
Center (MDACC) with 40 worksites, Dana Farber
Cancer Institute (DFCI) with 24 worksites and
Brown University/Miriam Hospital (BROWN)
with 26 worksites.
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A key component of the Working Well
intervention was the establishment of partnerships
between each worksite and its corresponding
Study Center. Partnerships ensured that employees
in the worksites were able to participate in
decisions about intervention planning and imple-
mentation. Key players in this partnership were
the Intervention Specialist (a paid staff person
from the Study Center), the Worksite Contact
(an EAB member and main liaison to the Study
Center) and EAB members (employee volunteers
from the company). One Intervention Specialist
was assigned to each worksite. The Worksite
Contact was usually a member of Human
Resources, Benefits or the Medical Department.
The Intervention Specialist was responsible for
delivering the intervention with assistance from
the Worksite Contact and EAB. Each EAB was
designed to be representative of the various
constituents within the worksite (e.g. demo-
graphic, ethnic, union, shift, etc.). Formulation
of the EABs was a task of the Intervention
Specialist and the Worksite Contact, who worked
together with sample job descriptions and a list
of criteria (e.g. that the group be representative
of the overall workforce, that management
and line workers be included, smokers were
represented, etc.). Additional members were
recruited as needed or desired by the EABs. The
EAB was charged with tailoring project activities
to the needs of the worksite, providing opportunit-
ies for project activities to be integrated with other
organizational activities, developing strategies to
incorporate employee ideas into project activities,
developing a process for worker involvement in
developing and supporting healthier company
policies, and helping to mobilize employee
support/interest in project activities.

According to study protocol, EABs were
organized in all experimental worksites by
October, 1991. The Working Well Intervention
Tracking System (WWITS) monitored the extent
to which the intervention was delivered in all
sites, and maintained descriptive information
about the size, turnover and composition of the
EABs (Abramset al., 1994).
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Since Working Well utilized EABs in all of
the experimental worksites, we had a unique
opportunity to survey EAB members participating
in similar intervention activities across multiple
worksites.

Study 1: Development of the EAB
(EAB) questionnaire

Instrument development and pilot test

Item generation

Foura priori constructs of interest were identified
as being important to the measurement of condi-
tions that would reflect participatory strategies and
facilitate the success of health behavior change
programs at worksites: Autonomy/Independence:
degree to which EAB members function independ-
ently from Study Center Staff; Enthusiasm: general
enthusiasm for the project from EAB members
and perception of employee and management
enthusiasm; Participation/Involvement: degree to
which key individuals of the group (top managers,
middle managers, EAB members and employees)
are actively involved in the project; and, Institu-
tionalization/Commitment: degree to which the site
has shown support and commitment to keeping
this project going beyond the funding period. These
constructs were identified based on theoretical
frameworks of community organization approach,
other studies and the combined practical experience
from investigators in the national trial (Rothman,
1970; Carlawet al., 1984; Farquharet al., 1984;
Lasateret al., 1984; COMMIT Study, 1988).

In the spring of 1992, after several reviews, the
items and constructs underwent a pilot test. At
least one worksite from each of the Study Centers
was included in the pilot test of the EAB question-
naire. In total, 26 worksite contacts and EAB
members completed the pilot survey, and their
input was invaluable in revising the survey. Mean
response time to complete the questionnaire was
7.9 min (range5 3–20 min). Based on results
of the pilot, a cover page with instructions and
definitions of key terms was added to the final
questionnaire, along with editorial changes, and
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‘don’t know’ response categories for several items.
Although the employees surveyed in the pilot were
re-tested and included in the Study 1 analysis, the
potential overlap could not have exceeded 4% of
the total number of respondents thereby minimizing
any test–re-test effects.

A total of 33 items were included in the final
item set selected to measure the four originally
hypothesized constructs of interest: Autonomy/
Independence (11 items), Enthusiasm (seven
items), Participation/Involvement (five items) and
Institutionalization/Commitment (10 items).

Subjects

The population (N 5 657) for the administration
of the first EAB questionnaire was comprised of
all current and former EAB members as well as
the worksite contact from all 55 experimental
worksites in the Working Well Trial (two experi-
mental worksites withdrew from the study and
were not included in this analysis). The purpose
of the questionnaire was to assess the functioning
of the EAB at two time points during the project,
during the early stages of their operation and later.
Because it requires some time for an EAB to
become oriented to the study protocol and imple-
mentation procedures, we chose 12 and 24 months
timeframes for questionnaire administration.

Procedure

The initial EAB questionnaire was administered in
the fall of 1992, approximately 12 months after
the intervention began. The 4-page survey included
a cover page with instructions and definitions of
terms used in the questionnaire. The survey was
voluntary and while responses were kept confiden-
tial they were not anonymous. Individuals who did
not respond to the initial request were given or
mailed a second survey. No additional attempts
were made to assess non-respondents. Intervention
Coordinators were asked to distribute the EAB
survey at a regularly scheduled EAB meeting and
collect them at the same meeting. One Study
Center (M. D. Anderson) elected to mail the survey
to each potential respondent, but this did not appear
to negatively impact response rates.
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Results—Study 1

Response rate

Overall response rate to the Time 1 EAB question-
naire was 63% (N 5 414) and ranged from 58 to
70% across Study Centers.

Initial dimensional analysis

The 33 items of primary interest from the EAB
questionnaire were first examined for their indi-
vidual item level characteristics, such as, mean,
standard deviation, skew, kurtosis and endorsement
level. One item, which asked about the enthusiasm
of the union to the health promotion program, was
removed from further analysis due to very low
union representation among the studied companies.

Two key questions related to the internal validity
of the EAB questionnaire were specifically
addressed using principal components analysis
(PCA), an exploratory statistical procedure often
used with initial instrument development. The first
question that PCA allowed us to examine was
whether or not the instrument measured the four
proposed constructs of interest as separate dimen-
sions (components). The second question on which
PCA provided information concerned the allocation
of the individual items to the proposed underlying
dimensions of the instrument. The allocation of
items was based on the size of the component
loadings for each item on the different components.

PCA with a varimax rotation (Kaiser, 1958) was
thus conducted on the remaining 32 items. A
pairwise correlation matrix with a maximum
sample size of 408 was input to the PCA. The MAP
procedure (Velicer, 1976), two parallel analysis
approximations (Allen and Hubbard, 1984; Laut-
enschlager, 1989) and the Scree Test (Cattell, 1966)
were employed to determine the most parsimonious
solution to the PCA. A four component solution,
employing 24 of the 32 items, was judged to be
the best solution based on the convergence of these
several methods. The eight items that were deleted
from the final solution were items with low loadings
(less than 0.40 for all components) or were complex
items (items with loadings above 0.40 on two or
more components). A second PCA with varimax
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rotation was conducted on the reduced 24-item
pairwise correlation matrix. On the basis of the
PCA we revised two of our initially proposed
subscales: Enthusiasm and Participation/Involve-
ment. Items were reallocated to dimensions
measuring constructs that we called Management
Involvement and Others Involvement. Table I
presents the items on the revised subscales, the
individual item response formats and the resulting
varimax-rotated solution. (The original item set
available by request from the first author.)

Internal consistency analysis

The resulting four subscales of the EAB question-
naire were examined separately for internal consist-
ency using theα (Cronbach, 1951) statistic. Scale
1 (Autonomy/Independence) had anα of 0.92;
scale 2 (Management Involvement and Support)
had anα of 0.89; scale 3 (Others Involvement)
had anα of 0.72; and scale 4 (Institutionalization/
Commitment) had anα of 0.73. Based on the
number of items in the scales theseα values were
judged to be excellent for scales 1 and 2, and good
for scales 3 and 4. The correlations among the
scales was low to moderate and ranged from
–0.24 to 0.18. The inter-scale correlations appear
in Table II.

Study center comparisons

The sensitivity of the four identified subscales to
describe differences among the Study Center level
grouping of worksites that would relate to the
acceptance of and support for health promotion
programs at the four study sites was examined.
Four separate ANOVAs were conducted using the
four study sites as grouping variables and the
four EAB subscales as dependent measures. All
analyses were examined for statistical significance
using a Bonferroni adjustedα rate ofP , 0.0125.
The PROC mixed procedure of SAS version 6.09
was used to examine Study Center differences and
controlled for positive within-center correlations.
Differences among study sites were found on three
EAB subscales: Autonomy/Independence, Institu-
tionalization and Management Involvement. The
specific results of these analyses are presented in
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Table III. Note that smaller values indicate greater
Autonomy/Independence at a worksite and greater
Institutionalization Support, while a larger value
indicates greater Management Involvement.

Study 2: Confirmation of the structure
of the EAB questionnaire

Method

Subjects

The EAB questionnaire was administered at Time
2, 12 months after the initial assessment, to a
sample of 560 Worksite Contacts and EAB mem-
bers who had been active between Year 1 and 2
of the intervention at the same 55 experimental
worksites. Due to EAB members rotating off the
board, being laid off or permanently separated,
some attrition between baseline and final survey
administration occurred.

Response rate

Three hundred twenty-two employees responded
to the EAB questionnaire at Time 2 for an overall
response rate of 56%, which ranged from 49 to
72% across Study Centers. Employee respondents
were not matched with unique identifiers, therefore,
it was not possible to determine the percentage of
the initial respondents who also completed the
Time 2 questionnaire.

Procedure

A stringent test of the EAB questionnaire structure
was conducted using confirmatory factor analytic
methods. Confirmatory factor analysis (CFA)
allowed for further examination of the theoretical
instrument structure (four subscales) by precise
specification of the measured items to their pro-
posed dimensions (factors). Also, the significance
of subscale (factor) correlations was examined
within the CFA. A final advantage of the CFA
procedure allowed for the comparison of nested
alternative models of instrument structure that
might best explain the underlying measured data
structure. The structure of the refined 24-item EAB
questionnaire was examined using the LISREL 7
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Table I. Revised subscales and 24 item solution

Item description Component/loading

Scale 1: Autonomy/Independence
Definition: Degree to which EAB members believe that they are able to function independent of the Study Center staff.
Leadership for key tasks comes more from the worksite than from the Study Center on eight different responsibilities.
Who decides on agenda 0.737
Who prepares EAB minutes 0.753
Who chairs/conducts meeting 0.810
Who decides when activities occur 0.835
Who decides how to promote activities 0.879
Who decides what activities to offer 0.809
Who prepares promo materials 0.694
Who runs activities 0.846
Scale 1–5: 15 totally worksite; 25 mostly worksite; 35 shared; 45 mostly Study Center; 55 totally Study Center

Scale 2: Management Involvement/Support
Definition: Degree to which EAB members perceive that top management and line supervisors are enthusiastic about, participate
in and supportive of health promotion programs.
CEO/Plant Manager enthusiasm for health promotion 0.768
Other managers/line supervisors enthusiasm 0.768
Extent of CEO participation in health promotion 0.791
Other managers/line supervisors participation 0.822
CEO/Plant Manager support health promotion 0.765
Other managers/line supervisors support health 0.785
Scale 1–5: 15 none/low – 55 great deal/high (only the endpoints labeled)

Scale 3: Others Involvement
Definition: Degree to which individuals other than top or middle management/line supervisors are involved and enthusiastic
about health promotion programs.
How much do health activities depend on Study Center 0.602
How much do health activities depend on Worksite Contact 0.662
How much do health activities depend on EAB 0.649
How much enthusiasm does Intervention Specialist have 0.694
How much enthusiasm does Worksite Contact have 0.714
How much enthusiasm do EAB members have 0.635
Scale 1–5: 15 none or not at all – 55 a great deal (only endpoints labeled)

Scale 4: Institutionalization/Commitment
Definition: Degree to which EAB members believe that the worksite has allocated support services, money, space, company time
etc., in support of health promotion programs.
Has worksite allocated support services 0.524
Money to pay for programs 0.849
Incentives 0.815
Meals/refreshments 0.672
Scale Y/N: all ‘don’t know’ responses were treated as missing

(Joreskog and Sorbom, 1989) statistical package
to perform a CFA. First, the items within each of
the four scales were combined to form item parcels
(Hull et al., 1995; Westet al., 1995). Composite
item parcels are more reliable indicators of the
measured constructs than single items and also
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facilitate convergence of the solution within the
statistical package. Each of the item parcels were
arbitrarily formed by summing two adjacent items
within a given scale, except for scale 4 (Institu-
tionalization/Commitment). Mathematical con-
straints related to attaining a convergent solution
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Table II. Correlations among EAB subscales

Scale Scale

1 2 3 4

1 Autonomy/Independence – –0.12 (403)* –0.05 (404) 0.14 (380)**

2 Management Involvement – 0.18 (404)** –0.24 (376)**

3 Others Involvement – –0.14 (380)**

4 Institutionalization –

Sample size is in parentheses.
*P , 0.05; ** P , 0.01.

Table III. EAB subscale means across study sites at baseline

Variable UF DFCI MDA BU d.f. F ICC Center
comparisons

Autonomy/ 3.64 (0.49) 3.16 (0.50) 2.81 (1.23) 3.38 (0.78) (3,49) 12.65d 0.144 MDA,UFd,
Independence BUc, DFCIa

DFCI,UFb

Management 3.18 (0.95) 2.99 (1.03) 3.76 (0.91) 3.03 (0.86) (3,49) 6.20b 0.263 MDA.DFCIc,
Involvement BUb, UFb

Institutionalization 1.58 (0.38) 1.25 (0.30) 1.24 (0.29) 1.14 (0.22) (3,49) 12.41d 0.356 UF.BUd,
MDAd, DFCId

UF 5 University of Florida at Gainesville, DFCI5 Dana Farber Cancer Institute, MDA5 M. D. Anderson Cancer Center,
BU 5 Brown University School of Medicine. The nominalα level used forF-test significance based on Bonferroni adjustment
wasP , 0.0125. Standard deviations appear in parentheses below mean values.aP,0.05,bP,0.01,cP,0.001,dP,0.0001.
Small values indicate greater Autonomy/Independence at a worksite and greater Institutionalization support, while a larger value
indicates greater Management Involvement.
ICC 5 intraclass correlation coefficient with worksite as clustering unit.

necessitated a minimum of three item parcels (or
items) per factor. Thus, in scale 1 the eight items
were combined to form four item parcels, the six
items within each of scales 2 and 3 were combined
to form two sets of three item parcels, and the
four items of scale 4 were combined to form one
item parcel and two single items. The resulting 11
item parcels and two single items were correlated
to form a 13313 pairwise matrix of inter-item and
inter-item parcel correlations with a maximum
sample size of 309 that was examined within the
context of the CFA. Five competing models were
examined that might represent alternative explana-
tions of the data structure of the EAB.

Model 1 was a Null Model, which assumes that
all the measured variables are unrelated. The Null
Model represents a baseline or comparison model
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for the four other competing models and is used
in the calculation of several fit indices. Typically
the Null Model is not considered a plausible
explanation of the data structure. Model 2 repres-
ented a Single Factor Model which posits that
there is only one general factor or construct that will
account for the correlations among the measured
variables. Model 3 represented an Uncorrelated
Four Factor Model, which posits that the four
previously identified EAB scales are orthogonal or
independent of one another. Model 4 represented
a Correlated Four Factor Model, which posits that
the four previously identified EAB scales represent
separate but overlapping dimensions. Model 5
represented a Hierarchical Model, which posits a
single higher- or second-order factor that can
account for each of the four first-order factors (i.e.
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the four previously identified EAB scales) and
would suggest that there is a single overall dimen-
sion (e.g. readiness to employ participatory strat-
egies in support of health promotion) that can
explain the correlations among the four separate
EAB subscales.

Five common indices of model fit were calcu-
lated for Models 2, 3, 4 and 5 to help determine
which model provided the best explanation for the
data structure. These were: (1) the Likelihood
Ratio χ2 statistic, (2) the Goodness of Fit Index
(Joreskog and Sorbom, 1989), (3) the Root Mean
Square Residual (Joreskog and Sorbom, 1989), (4)
the Tucker–Lewis Index (Tucker and Lewis, 1973)
and (5) the Delta2 Index (Bollen, 1989b). For
Model 1 (Null Model) only three fit indices could
be calculated since one of the indices, the Likeli-
hood Ratioχ2 statistic for the Null Model, is used
to calculate both the Tucker–Lewis Index and the
Delta2 Fit Index for the other models. As was
mentioned above, the Null Model is primarily
examined for comparison with other more plausible
models. It is customary to compare several fit
indices across models as there is no consensus
(Bollen, 1989b; Bollen and Long, 1993) on a best
fit index or even specific values for each index
that guarantee ‘good’ or ‘bad’ fit. It has been
generally accepted that values above 0.80 represent
a good fit to the data and values above 0.90
represent an excellent fit to the data for the Good-
ness of Fit Index, the Tucker–Lewis Index and the
Delta2 Index, while a low value (close to 0.05)
(Byrne, 1989) represents an excellent fit for the
Root Mean Square Residual when used with stand-
ardized variables. In addition, the models were
compared and tested using theχ2 difference test
(Bollen, 1989b) in accordance with suggested
methods for examining nested alternative models
(Jameset al., 1982; Anderson and Gerbing, 1988;
Bollen, 1989b; Hullet al., 1995).

Results—Study 2

Confirmatory dimensional analysis

Table IV presents the results of the CFA for each
of the alternative models. An examination of all the
fit indices indicated that both the Four Correlated
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Factors Model and the Hierarchical Model pro-
vided excellent fits to the data. The results of theχ2

difference test indicated significant improvement in
fit for the Four Correlated Factors Model over:
(1) the One Factor Model,∆χ2 (Green and Raeburn,
1990)5 765.40,P , 0.001; (2) the Four Uncorrel-
ated Factors Model,∆χ2 (Green and Raeburn,
1990)5 65.12,P , 0.001; and (3) the Hierarchical
Model, ∆χ2 (McAlister et al., 1982)5 15.57,P ,
0.001. The Four Correlated Factors Model was
judged slightly superior to the Hierarchical Model
and examination of the parameter values in Fig. 1
reveals that while five of the six possible correla-
tions among the subscales were significant atP ,
0.01, the correlations are generally moderate and
do not reflect the presence of a strong second-
order factor as an explanation for the correlation
among the scales.

Internal consistency analysis

The four subscales of the EAB questionnaire
were again examined separately for inter-item
consistency using theα (Cronbach, 1951) statistic.
Scale 1 (Autonomy/Independence) had anα of
0.89; scale 2 (Management Involvement and Sup-
port) had anα of 0.90; scale 3 (Others Involvement)
had anα of 0.77; and scale 4 (Institutionalization/
Commitment) had anα of 0.65. Based on the
number of items in the scales theseα were again
judged to be excellent for scales 1 and 2, good for
scale 3, and adequate for scale 4.

Study center comparisons

The sensitivity of the four identified subscales to
describe differences among the Study Center level
grouping of worksites that would relate to the
acceptance of and support for health promotion
programs at the four study sites was examined
again. Four separate ANOVAs were conducted
using the four study sites as grouping variables
and the four EAB subscales as dependent measures.
As before, analyses were examined for statistical
significance using a Bonferroni adjustedα rate of
P , 0.0125. The PROC mixed procedure of SAS
version 6.09 was again used to examine Study
Center differences. Differences among study sites
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Table IV. Summary fit indices for confirmatory factor analyses

Model χ2 d.f. GFI TLI Delta2 RMS

Null 1536.67 78 0.522 0.256
One factor 908.85 65 0.656 0.306 0.427 0.183
Four factors (uncorrelated) 208.57 65 0.907 0.882 0.902 0.124
Four factors (Correlated) 143.45 59 0.935 0.924 0.943 0.062
Hierarchical 159.02 61 0.928 0.914 0.934 0.079

Note: GFI5 Goodness of Fit Index, TLI5 Tucker–Lewis Index and RMS5 Root Mean Square.

Fig. 1. Parameter values for the correlated Four Factor Model.

were found on three of the EAB subscales: Auto-
nomy/Independence, Institutionalization and Man-
agement Involvement. The specific results of these
analyses are presented in Table V. Note that small
values indicate greater Autonomy/Independence at
a worksite and greater Institutionalization Support,
while a larger value indicates greater Management
Involvement and Others Involvement. Because
the samples were not exactly the same at each
assessment of the EAB questionnaire, a repeated
measures ANOVA was not possible. However, if
one simply compares the means of the scales for
each Study Center across the two time points, one
can assume that all four Study Centers have become
more autonomous and independent at providing
worksite health promotion activities, while there
has been relatively little change in Management
Involvement or Institutionalization; and, while
values are not presented in Table III, the mean
values for Others Involvement were also essentially
unchanged across time points. Differences among
Study Centers on each measure have changed little
and the relative ordering of differences are similar
at the second time point.
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Initial validity analyses

Three types of validity are important in the develop-
ment of new instruments: content validity, criterion
validity and construct validity. Initial content valid-
ity was established through the expert review
process and pre-testing described previously. Cri-
terion-related validity requires that the scales of
interest have an empirical association with some
criterion or ‘gold standard’, while construct validity
ensures that the instrument or subscales measure
what they were intended to measure (DeVellis,
1991). Construct validity demands an ongoing
assessment of subscale performance across differ-
ent times, places and populations. In the case of
the EAB questionnaire, our initial examination of
the subscales included both criterion and construct
validity analyses by using selected items from
three additional sources of data collected during
the same time period within the Working Well
Trial. These validating items came from the final
Personnel Director or CEO interviews, and from
the process tracking data collected as part of the
WWITS (Abrams, 1994). Because the four EAB
subscales represent a new instrument and ‘gold
standard’ items for ‘participatory strategies’ are
not readily available or agreed upon, we choose a
set of items that were thought to relate most directly
to the latent constructs of interest. Correlational
analyses between these validating items and the
scales of interest are summarized in Table VI.

We initially posited which of the specific validat-
ing items should be most related to each specific
EAB subscale and these relationships are bolded
in Table VI. However, because the subscales were
moderately correlated with each other and the item
content of each of the validating items often
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Table V. EAB subscale means across study sites at follow-up

Variable UF DFCI MDA BU d.f. F ICC Center
comparisons

Autonomy/ 3.17 (0.71) 2.96 (0.50) 2.36 (0.94) 2.94 (0.52) (3,52) 11.18d 0.286 MDA , UFd,
Independence DFCIc, BUc

Management 3.21 (0.95) 2.88 (0.96) 3.61 (0.98) 3.03 (0.85) (3,52) 4.56b 0.340 MDA .

Involvement DFCIb, BUb

Institutionalization 1.42 (0.40) 1.23 (0.32) 1.23 (0.26) 1.12 (0.21) (3,52) 4.72b 0.353 UF. BUc,
MDAa, DFCIa

UF 5 University of Florida at Gainesville, DFCI5 Dana Farber Cancer Institute, MDA5 M. D. Anderson Cancer Center,
BU 5 Brown University School of Medicine. The nominalα level used forF-test significance based on Bonferroni adjustment
wasP , 0.0125. Standard deviations appear in parentheses below mean values.aP,0.05,bP,0.01,cP,0.001,dP,0.0001.
Note that small values indicate greater Autonomy/Independence at a worksite and greater Institutionalization Support, while a
larger value indicates greater Management Involvement.
ICC 5 intraclass correlation coefficient with worksite as clustering unit.

suggested possible relationships with several of
the other subscales, we also explored the full
set of other possible relationships between the
validating items and the four subscales. These
other correlational analyses are represented by non-
bolded typeface in Table VI. All of the correlational
analyses were conducted at the worksite unit of
analysis and the overall sample sizes ranged from
24 to 55 worksites depending on the validating
variable in the analysis. These relatively low
sample sizes also translated to generally low statist-
ical power, with the result that a bivariate correla-
tion often had to account for enough variance to
be considered a medium effect (Cohen, 1977) to
reach statistical significance (P , 0.05), and in
cases of the lowest sample size (n 5 24), even a
medium effect size was not strong enough to
guarantee statistical significance. Consequently, in
Table VI we have also noted those relationships
that are significant at theP , 0.10 level to help
control for possible Type II statistical errors.

The results of these initial validity analyses
found that Autonomy/Independence was related to
company paid hours expended (P , 0.01), CEO
beliefs regarding the benefits of health promotion
(P , 0.10) and average EAB participation (P ,
0.10). Management Involvement was related to
company paid hours expended (P , 0.01), propor-
tion of company sponsored activities (P , 0.01)
and average EAB participation (P , 0.05). Others
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Involvement was related to number of EAB activit-
ies (P , 0.05) and definite plans to offer health
programs next year (P , 0.10). Institutionalization
was related to definite plans to offer health pro-
grams next year (P , 0.01). Further details of
these analyses, including actual correlation coeffi-
cients, are given in Table V.

Discussion

Community-based health promotion efforts have
long embraced the notion of empowering local
constituents to become engaged in and to particip-
ate in change efforts. Investigators have also recog-
nized the need for methods and instruments to
measure the impact of participatory approaches on
communities. Some have designed methods to
measure community competence (Cottrell, 1976;
Knight et al., 1991) and others have evaluated the
impact of community health coalitions (Francisco
et al., 1993; Lewiset al., 1996; Fawcettet al.,
1997). The instrument described here extends this
measurement research to the worksite setting and
focuses on participation, one important variable
which impacts the health behavior of community
and worksite populations.

The Working Well Trial adopted a participatory
strategies approach—organizing EABs in all 55
worksites assigned to the experimental condition.
The measurement instrument developed by
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Table VI. Initial validity analyses for the four subscales from the EAB questionnaire

Item description (source)a Subscale 1: Subscale 2: Subscale 3: Subscale 4:
Autonomy/ Management Others Institutionalization
Independence Involvement Involvement

Other employees with designated responsibility for 0.078 –0.050 0.212 –0.108
health programs? (PD) (Y/N) (24) (24) (24) (24)

Responsibility for health programs in job description –0.049 –0.024 –0.146 –0.160
(PD) (Y/N) (24) (24) (24) (24)

Will (1) employees, (2) combination or (3) outside –0.016 0.337 0.234 0.245
group carry out programs here? (PD) (1–3) (24) (24) (24) (24)

Upper management (1) tries to support (2) stays 0.079 –0.187 –0.061 –0.043
involved (3) tries to contain health programs (PD) (55) (55) (55) (55)

Has managerial advocate supported program? (PD) –0.120 0.084 –0.121 –0.107
(Y/N) (39) (39) (39) (39)

CEO beliefs re: benefits of health promotion: 0.241a –0.123 0.053 –0.042
(1) 5 very likely, (5) 5 very unlikely (52) (52) (52) (52)

Average EAB participation (WWITS) –0.259a 0.262b –0.090 0.077
(55) (55) (55) (55)

Number of EAB activities (WWITS) 0.127 –0.193 0.276b 0.185
(55) (55) (55) (55)

Does worksite have budget allocation for health 0.027 –0.014 –0.154 0.05
promotion? (PD) (Y/N) (55) (55) (55) (55)

Definite plans to offer health programs next year? 0.153 0.125 –0.245a 0.336c

(PD) (Y/N) (55) (55) (55) (55)

Responsibility for choosing/planning been developed? 0.136 0.03 0.020 –0.086
(PD) (Y/N) (39) (39) (39) (39)

Proportion of company sponsored activities (WWITS) –0.101 0.38c –0.026 0.060
(45) (45) (45) (45)

Company paid hours expended (WWITS) –0.348c 0.446d –0.142 0.066
(49) (49) (49) (49)

aSource5 WWITS, Working Well Intervention Tracking System; PD, Personal Director final interview; CEO, CEO final
interview.
Sample size in parentheses.
aP ,0.10; bP,0.05,cP ,0.01; dP ,0.001.

investigators from the national trial assessed four
key domains hypothesized to be integral to the
participatory strategies approach: Autonomy/
Independence, Management Involvement, Others
Involvement and Institutionalization/Commitment.
The four subscales of the 24 item instrument
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demonstrated strong internal consistency and were
sensitive enough to register differences by Study
Center on the baseline assessment. The subscales
again demonstrated good internal consistency,
structural stability and acceptable sensitivity when
re-administered 12 months later.
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Initial validity analyses conducted on these subs-
cales gave mixed results. We identified a series of
dependent measuresa priori and investigated initial
validity of these items against the four EAB
subscales. We found evidence of concurrent valid-
ity on two of the four subscales as hypothesized
(Others Involvement and Institutionalization) and
found items which proved helpful in establishing
validity for the other two subscales (Autonomy/
Independence and Management Involvement) dur-
ing post hocanalyses. The latter findings must be
interpreted with caution, but do make intuitive
sense given previous knowledge of the subject
area. Given several item-specific limitations which
may have precluded our finding additional signi-
ficant relationships between the hypothesized vari-
ables (e.g. low power), we are satisfied that the
first set of analyses with these subscales warrant
further testing and refinement in subsequent
research efforts.

The instrument also yielded results consistent
with expected outcomes differentiated by Study
Center. For example, the M. D. Anderson Study
Center worksites reported more Autonomy/Inde-
pendence and less Others Involvement. This differ-
ence could be partially explained by the geography
and staffing of the M. D. Anderson Study Center.
Specifically, the M. D. Anderson Study Center
included 20 intervention worksites spread over
several southern states. Because of the distances
involved and the large number of worksites, Inter-
vention Specialists from the Study Center provided
intervention support primarily by telephone and
mail. Out of necessity, the Worksite Contact and
other EAB members were required to do most of
the tasks referred to in the Autonomy/Independence
and Others Involvement subscales. Such anecdotal
evidence confirmed by subscale differences further
strengthens our confidence in these results and the
potential usefulness of the discriminant validity of
the subscales.

However, we recognize that our initial validity
analyses did not provide evidence which fully
supports our original hypotheses about these scales.
One plausible explanation for the low correlations
of some of these validity analyses may relate to
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the specific items selected as our ‘gold standard’
measures. Although we chose the best set of items
available to us, this instrument was developed
after the Working Well baseline instruments for
employee surveys and key informants interviews
(e.g. Personnel Director and CEO) were already
in the field. Ideally, we would have triangulated
similar items across various data collection instru-
ments at the design phase but that was not possible
in this case. A second possibility for low validity
coefficients may be related to different methods
of administration which may have lowered the
reliability of our ‘gold standard’ items. For
example, employee surveys (paper and pencil),
interviews (in-person or by phone) and records
maintained by intervention staff were all sources
of our validity items. Differences in these methods
may have attenuated the correlation coefficients.

Patterns which emerged during the correlation
analysis that were inconsistent with our hypothes-
ized relationships may yield important clues for
further refinement of the subscales. For example,
perceptions of the Personal Director (r 5 0.078
[NS]) about responsibility for health promotion
tasks were lower than the were CEO beliefs about
the benefits of offering these programs (r 5 0.241,
P , 0.10) or the amount of time paid by the
company for employees to engage in these pro-
grams (r 5 –0.348,P, 0.001). Further refinements
of the Autonomy/Independence subscale may need
to take into account different types or levels of
autonomy. Perceptions of autonomy are likely to
differ based on different respondents. Subscale
improvements based on a review of the patterns
from the initial validity analyses are currently being
weighed as well as consideration of appropriate
validity criteria to include in future studies.

The worksite health promotion literature is quite
limited with regard to the availability of measure-
ment tools which address participatory approaches.
However, since the practice of involving employees
with health promotion activities is increasing in
worksite settings, we need to know what character-
istics make for an effective and successful group.
What level of autonomy or direction do they need
to be successful? Do they need more support or
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less? Should we encourage using outside resources
or not? This instrument may be useful in helping
to quantify these issues and may help build a better
understanding of the factors involved.

Practitioners may find the EAB questionnaire to
be a useful feedback and planning tool when
working with EABs or other wellness committees.
Periodic assessments of EAB members’ percep-
tions, opinions and concerns can empower (and
re-invigorate) individual board members, and may
also help to identify training or development needs.
A majority of EAB members in the present study
gave written feedback about their appreciation for
the project and their pride in being included on
the EAB. Intervention staff who worked with the
EABs found the survey results very helpful in
planning and shaping the structure, function and
future direction of the committees. Feedback
regarding how to best provide leadership for EABs
can be a powerful learning tool for administrators
and those who chair or direct these committees.
Glasgow and colleagues felt that their EABs needed
greater direction from the Study Center research
team earlier in the intervention period (Glasgow
et al., 1995). Periodic administration of the EAB
questionnaire may help EAB members and the
leaders directing these groups clarify roles, percep-
tions and how to move forward successfully.

Several important limitations are acknowledged
regarding these findings. First, no individual match-
ing of initial to final survey respondents was
possible. Future applications will match individual
responses at each administration and strengthen
our ability to track our findings over time. On the
other hand, there is some indication that EAB
membership changed over time; thus, it may not
be feasible to get repeated measures on individual
EAB members.

A second limitation is that the results may be
influenced by the timing of the administration of
the instrument. Specifically, the lack of change
we saw in dimensionsother than Autonomy/
Independence may be due to the fact that surveys
were administered at the 12 and 24 month time
frame within a 2.5 year intervention cycle. Since
we did not administer a survey immediately after
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formation of the EAB and then allowed 12 months
to pass, we may have missed the opportunity
to measure the early, important changes in the
dimensions of management involvement and others
involvement during thefirst 12 months of the
intervention (Strykeret al., 1997). We recommend
periodic administrations of the questionnaire in
future research efforts, including an initial measure-
ment after the EAB has met several times, and is
oriented to their roles and responsibilities.

Third, the subscales are based on the impressions
of EAB members about the level of autonomy,
management involvement, institutionalization and
others involvement at their particular worksite
rather than specific observed or other behavioral
measures of participation levels. However, this tool
was meant to be used as an adjunct to more
behaviorally based data already being collected as
part of process tracking in the larger Working Well
Trial. For example, actual employee participation
records, EAB member attendance in health promo-
tion activities, number of hours spent by company
volunteers (independent of the EAB) were also
being collected and have served to begin to initially
validate the subscales. As the subscales are further
refined and construct validity is built over time,
we expect to determine the relative importance
of behavioral and observational measures, and
incorporate other validity criteria which will
enhance future the concurrent and predictive valid-
ity analyses.

Since this was part of the largest federally
funded, randomized-controlled worksite health
promotion trial, there is strength in the quantity
and diversity of the worksite participants. How-
ever, our findings may not generalize to all
worksites in all parts of the country. Certainly
worksites that agreed to participate in this
research study are likely to be different from
those who did not (or would not) agree.
Additional testing with worksites from a wider
variety of sizes and industry classifications will
strengthen the external validity of the instrument.

Further refinements of the instrument will
include revising item response categories (e.g.
Yes/No response replaced with 1–5 Likert on
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the four-item Institutionalization scale); adding
new items and (potentially) developing an overall
index of ‘participatory strategies’. Understanding
participatory strategies and how levels of auto-
nomy commitment and involvement contribute
to differential outcomes are needed. The next
step facing our research team is to test whether
(and to what extent) these subscales relate to
key outcome variables for the Working Well Trial.
The EAB questionnaire will allow investigators to
measure differences across worksites and Study
Centers. For now, there is clearly much to be
learned about the impact of participatory strategies
for worksite health promotion. The development
of this tool brings us one step closer to
understanding how EAB members regard their
participation in worksite health promotion and
how to make use of this information to enhance
intervention effectiveness.

Note

Instrument available upon request from corres-
ponding author.
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