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Abstract 
This study involved the design and validation of a new Lyme disease risk assessment instrument. The 

study was funded in part by a research grant from the American Health Information Management 
Association (AHIMA) Foundation on Research and Education (FORE). The resulting instrument 
measured theoretical constructs such as attitudes, behaviors, beliefs, skills, and knowledge relative to 
Lyme disease. The survey assessment tool is described here, and the tool development process, the 
validation and reliability process, and results are presented. 

The assessment tool was created by using a standard instrument development process that first 
involved constructing possible items (questions) based on several health behavior theories and known 
health risk behaviors. These items were then further refined by using focus groups, a small pilot study, 
factor analysis, and a large-scale pilot study. Validity and reliability indices were established with a test-
retest reliability coefficient of .66, and finally the tool was used among a population living in a Lyme-
disease-endemic area. Cronbach’s alpha coefficients of .737 for behavioral items, .573 for cognitive 
items, and .331 for environmental items were established. 

Introduction 
This article describes the development of a tool for Lyme disease risk assessment that is intended to 

assist in achieving national public health goals related to Lyme disease prevention. The Healthy People 
2010 plan of the United States Department of Health and Human Services sets a goal to reduce the Lyme 
disease incidence in endemic states from 17.4 cases per 100,000 people to 9.7 cases per 100,000 people 
by 2010, a 44 percent reduction.1 A thorough literature search of the Internet and major databases 
including Web of Science, CINAHL, ERIC, PsychInfo, BIOSIS, and LISA revealed no comprehensive 
self-administered Lyme disease risk assessment instrument in existence for which reliability and validity 
indices were available. The establishment of a single valid and reliable instrument for the assessment of 
Lyme disease risk may provide valuable data toward developing prevention strategies to reach the 
Healthy People 2010 goal of reducing Lyme disease incidence in endemic areas by 44 percent. 
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Background 
Gregory Poland provides an analysis of research literature regarding risk factors and prevention 

efforts.2 Several factors have been determined to be particularly relevant, including environmental risk, 
occupational risk, and behavioral risk. These factors are consistent with information provided by the 
Centers for Disease Control and Prevention (CDC).3 Environmental factors that affect risk include tick 
density and tick-human interaction. The research shows that while tick density was found to be lower in 
developed areas than in wooded or farm areas, human exposure to infected ticks occurred most often in 
residential areas. The presence of leaf litter and other tick habitats in residential areas is associated with 
the risk of contacting Lyme disease. According to the CDC, behavioral risk factors include spending more 
than five hours per week on trails, cutting wood, spending more than 30 hours per week outdoors, and 
engaging in outdoor nonhiking activities.4,5 While literature on the development of specific Lyme disease 
instruments is lacking, Pett, Lackey, and Sullivan discussed the development of health assessment tools 
generally.6 They demonstrate the use of factor analysis in this process and argue that the ability to develop 
valid and reliable health-related instruments is essential if health care interventions are to be evidence 
based. 

Robert Devillis describes the steps needed to develop measurement scales.7 These steps parallel the 
steps taken to develop the AIDS Attitude Scale (AAS) as described by Shrum, Turner, and Bruce.8 The 
steps include (1) determining what is to be measured, (2) generating an item pool, (3) having experts 
review the item pool, and (4) administering the scale to a sample of subjects and subsequently evaluating 
the results through the use of statistical techniques such as correlation, items means (mean score for each 
question), factor analysis, and Cronbach’s alpha. 

Aday delineates other important aspects of instrument development such as informed consent, 
question formulation, and sampling techniques. Aday also discusses formatting of questions about 
demographics, behavior, knowledge, and attitudes.9 

Theoretical Constructs 
The development of the assessment tool for Lyme disease relied on diffusion theory (with regard to 

innovator/adopter types), risk perception theory, and the Health Belief Model. Other specific risk 
behaviors identified by the CDC were also included in the survey development. 

Everett Rogers’s work in diffusion theory is well known across many disciplines.10, 11, 12 Diffusion is 
defined as the process by which an innovation is spread throughout a social system over time. An 
innovation is an idea, a practice, or an object that is perceived as new. According to diffusion theory, 
specific characteristics of an innovation as it interacts with the social system and the distribution of the 
type of innovators in the population determine the rate of adoption of the innovation.13 Because the use of 
new technology by communities and individuals may be important in the prevention of Lyme disease, it 
was essential to measure innovator/adopter characteristics of the population. 

By contrast, Slovic discusses the perception of being at risk.14 He writes about insurance decisions 
and the framing of outcomes, noting that individuals are more likely to act in a protective manner if they 
believe themselves to be at risk. Witte, Meyer, and Martell, following in the tradition of the Health Belief 
Model, further described risk perception in the Extended Parallel Process Model (EPPM) initially 
developed by Leventhal, suggesting that individuals make two types of risk appraisals.15, 16, 17 First, 
individuals determine whether the health risk is relevant to them personally. Second, if the individuals’ 
perceived susceptibility or the severity of the risk is low, the individuals may ignore the risk. However, if 
their perceived susceptibility or the severity of the risk is judged to be high enough, the individuals will 
be motivated to mitigate the health risk.  

Items in the assessment tool developed for the research presented here were based on Effective Health 
Risk Messages by Witte, Meyer, and Martell.18 The objective of the research presented here was to 
develop a valid and reliable assessment tool to aid in the derivation of an educational diagnosis as 
required by the PRECEDE (Predisposing, Reinforcing, and Enabling Constructs in Educational Diagnosis 
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and Evaluation)–PROCEED (Policy, Regulatory, and Organizational Constructs in Educational and 
Environmental Development) model of public health planning.19 In order to develop an educational 
diagnosis, it is important to measure constructs such as attitudes, behaviors, beliefs, skills, and 
knowledge. 

During this research it was found that preventative behavior was associated with more factors than 
perceived susceptibility and perceived severity. These additional factors included Lyme disease 
knowledge, self-efficacy in undertaking Lyme disease prevention measures, response efficacy, beliefs, 
attitudes, observation of others, communication with others, and willingness to use innovation and 
learned skills. 

Methodology 
This study involved the design and validation of a new Lyme disease risk assessment instrument. The 

methodology used in the study was based on the development of a similar assessment tool for HIV/AIDS 
risk reduction, the AIDS Attitude Scale (AAS), which was developed using the aforementioned steps.20 
For this study, the following process was used: (1) an exploratory phase and development of items, (2) 
validity analysis, (3) test-retest reliability analysis, (4) a large-scale pilot study, and (5) final use in a 
Lyme-disease-endemic area. 

Criteria for Inclusion 
To conduct this research, the researcher obtained a list of eligible students from the registrar of a 

college in a Lyme-disease-endemic area. Inclusion criteria required being an undergraduate over the age 
of 18 and living either on campus or in Bucks County or Montgomery County in Pennsylvania. Students 
could not participate more than once in the research and could not have been enrolled in a program that 
was administered by the researcher or have been a student in a class taught by the researcher. The eligible 
individuals were provided packets and were requested to complete the consent form and the assessment 
tool and deposit them in drop boxes located in designated buildings on campus. If an individual 
participated in any segment of the research, he or she was ineligible to participate in other segments. For 
example, a participant could be in only one focus group, and participants completed assessment tools only 
once. The only exception to this was that participants in the test-retest segment completed the assessment 
tool twice in order to determine the test-retest correlation. 

Development of the Item Pool 
The survey included items developed based on a review of the literature, items that addressed the 

theory being measured by the research, and items used in similar research. The assessment instrument that 
was used initially was composed of three parts. Part 1 consisted of demographic items. Part 2 consisted of 
forced-choice items. The first items in this part, which dealt with diffusion theory and the individual’s 
status as an early or late innovator/adopter, were adapted from the work of Peoples-Lee.21 The remaining 
two forced-choice items asked about time spent in activities that could be considered behavioral risks and 
were included after focus group discussion. Part 3 represented items gleaned from the literature, including 
Effective Health Risk Messages (Witte, Meyer, and Martell) and CDC recommendations. These items 
represented cognitive, behavioral, and environmental factors related to Lyme disease. To the extent 
possible, both positively worded and negatively worded items were used. Eleven items were randomly 
arranged into a Likert scale that ranged from Frequently to Never. The remaining 11 items were also 
randomly arranged in a Likert scale that ranged from Strongly Agree to Strongly Disagree. 

Focus Groups 
After the draft assessment tool was developed, three focus groups were held to explore the 

comprehensiveness of the instrument and to assess its length, clarity, interpretation, scales, and 
readability. Focus group participants were solicited by the researcher by calling the individuals and 
requesting that they be part of the groups. Every attempt was made to have a range of educational levels, 
ages, racial groups, and occupations. 
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Two focus groups were conducted with students from the college (11 total participants), and the third 
focus group consisted of faculty and staff (6 participants). Following each focus group session, the 
instrument was refined prior to use with the subsequent focus group. During the focus group sessions, 
participants were asked about the scales to determine preferences for any particular scale This was done 
so that the issues with format that could impact usability were considered.  

Validity Analysis 
Initially a pool of 39 items (excluding demographic questions) was created. Two Lyme disease 

experts were asked to participate in the development process by evaluating and revising items to improve 
their validity and decrease ambiguity. The experts rated the items for relevance on a scale of 1 to 5, with 1 
being very relevant and 5 being not relevant. The validity indices resulted in an average validity measure 
of 1.2 per item on the 5-point scale. 

Reliability Analysis Using Test-Retest Method 
Reliability of the survey tool was established via two approaches. First, the test-retest method was 

used to assess consistency across time. For this assessment, a sample of 28 respondents was needed to 
achieve a large effect size at the .05 level of significance as defined by Cohen.22 A convenience sample of 
undergraduate students residing in a Lyme-disease-endemic area was asked to complete the instrument. 
The researcher visited classrooms of potential volunteers and requested students’ participation in the 
reliability segment of the research. Information regarding the research project and a consent form were 
provided to students. 

The test-retest reliability analysis was undertaken with 34 of roughly 70 recruited undergraduate 
students. These 34 students completed both the initial administration of the tool and the second 
administration approximately two to three weeks later. Twelve students completed the initial 
administration but did not complete the second. The questions were evaluated for stability over time for 
continued use in the assessment tool. The overall test-retest correlation was found to be 0.66. (Detailed 
results are presented below.) The second reliability assessment, which is discussed in more detail below, 
established the internal consistency of the instrument within three categories—cognitive, behavioral, and 
environmental—and was conducted in the final phase of the research using factor analysis and by 
computing Cronbach’s alpha for these categories. 

Factor Analysis of Large-Scale Pilot Study Data 
A large-scale pilot study was conducted during January and February of the 2003–2004 academic 

year to determine whether any items should be removed from the assessment tool and to explore the 
underlying relationships between items in the tool. Participants in this part of the study included 
undergraduates 18 years or older who either resided on a college campus located in a Lyme-disease-
endemic environment or lived off campus in an endemic county. In addition, these individuals had not 
participated in any previous focus group, small pilot study, or reliability sample. There were 
approximately 1,800 students in the student body at the time this research was conducted, and 743 
students received packets. Participant responses were analyzed using factor analysis with Varimax 
rotation and Kaiser normalization, as described by Pett, Lackey, and Sullivan.23 Analysis resulted in 12 
factors and the removal of four items from the tool. 

Use of the Survey Tool with a Population at Risk for Lyme Disease 
The refined assessment tool was used in the final phase of the study with adults who worked at a 

college in a Lyme-disease-endemic area. During the last research phase, approximately 450 employees 
(all full-time or part-time faculty or staff of the college) were asked to complete the assessment tool 
during March of the 2003–2004 academic year. 

The potential participants were each sent a packet through interoffice mail to their work mailbox that 
contained a cover letter, the instrument, a consent form, a numbered ticket for a drawing for an American 
Express gift certificate, and five dollars in cash. The cover letter explained the purpose of the study and 
was the primary means of recruiting participants. The letter also explained that in order to keep the 
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participants’ identities confidential, everyone who was eligible was sent a packet. Further, the letter 
notified participants that if they did not wish to participate, they had no obligation to do so and were free 
to keep the five dollars. This process was designed to ensure confidentiality of both participants and 
nonparticipants. The packets resulted in 223 responses (approximately 50 percent of those who received 
packets). Summary descriptive statistics were tabulated, and internal consistency measures were 
computed. Factor analysis was performed, and results were compared with the factor analysis and 
statistical results found in the large-scale pilot testing phase. 

Results 
Table 1 provides a summary of each phase as well as the number of participants in each segment of 

the research. The types of results vary according to the purpose of the section. Overall, the various phases 
contributed to determining the validity and reliability of the instrument as well as the appropriate items 
for inclusion. 

Development of Item Pool, Analysis of Validity, and Focus Group Refinement 
The initial survey instrument was evaluated by Lyme disease experts, who assigned a validity average 

of 1.2 with 1 being very relevant and 5 being not at all relevant. After the validity evaluation, 
modifications were made based on the experts’ suggestions. Three separate focus groups were convened, 
and modifications were made to the assessment tool between focus group sessions. The purpose of the 
focus groups was to explore comprehensiveness of the instrument and to assess its length, clarity, 
interpretation, scales, and readability.  

The assessment instrument was modified as follows based on focus group suggestions. Part 1, which 
consisted of demographic items, remained the same through all revisions. Part 2 consisted initially of two 
forced-choice items but was expanded to include two more based on feedback from the focus groups as 
noted above. These first items dealt with diffusion theory and the individual’s status as an early or late 
innovator/adopter. The next forced-choice items asked behavioral risk questions related to time spent in 
activities. The activity questions were modified based on focus group suggestions. The wording of several 
of the questions in Part 3 was also refined to improve readability based on testing in focus groups. 

Reliability Analysis 
A reliability analysis with 34 students was undertaken for all questions using the appropriate statistic 

based on the scale used in the question. Kendall’s tau-b was used for questions 9–30 because the scale 
included zero, potentially skewing the correlation if another type of correlation calculation was used. The 
Pearson correlation coefficient was used for questions 31–53 because the scale was considered 
continuous. The first criterion for retaining questions was a correlation coefficient significant at the .01 
level. If an item met that criterion, a cross-tab analysis was undertaken. If the cross-tab analysis revealed 
that the item had 76 percent or more responses on the retest with either the same answer or an answer 
only one level above or below the original response, the item was retained. Based on the reliability 
analysis, two questions were deleted based on the lack of stability. These were questions 15 and 22 (see 
Table 2). Beyond the demographic and forced-choice items, the items in the iteration of the assessment 
tool used in the test-retest reliability analysis contained items numbered 11 through 53. Item 11 contained 
two parts during the reliability analysis, but these sections were combined later in the development of the 
assessment tool. The overall test-retest reliability coefficient was found to be .66. 

Factor Analysis in the Large-Scale Pilot Study 
During the large-scale pilot phase, 743 packets were distributed to potential participants. Of these 

packets, 333 (45 percent) were returned and used for the factor analysis. Factor analysis was undertaken 
for the purpose of reducing the number of items by eliminating items not found to be associated with a 
factor. Twelve factors accounting for 66 percent of the variance were derived from the factor analysis. 
Principal component analysis and principal axis analysis with Varimax rotation and Kaiser normalization 
were performed. The factor analysis revealed one question that was not associated with factors when both 
principal component analysis and principal axis analysis were done; thus, that question was eliminated 
from the assessment tool. 
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Generally, items with rotated factor loadings of .40 or higher were used to determine the factors. As 
discussed above, questions about prevention behaviors associated with an outdoor job were also removed 
because they were dependent on the initial question of whether or not the respondent had an outdoor job. 
This question structure does not allow meaningful factor analysis for the questions that are dependent 
upon whether or not the respondent had an outdoor job. Further, the risk factor is whether or not the 
respondent has an outdoor job, rather than any other behaviors beyond working outdoors. 

As a result of all modifications, Part 1 of the assessment tool consisted of eight demographic items 
based on the format used by the United States Department of Commerce Bureau of the Census Short 
Form. Part 2 consisted of four forced-choice items, two of which dealt with diffusion theory and the 
individual’s status as an early or late innovator/adopter and were adapted from the work of Peoples-Lee.24 
The remaining two forced-choice items asked about time spent in activities that could be considered 
behavioral risks and were included after focus group discussion. Part 3 consisted of 34 questions that 
represented items gleaned from the literature, including Effective Health Risk Messages (Witte, Meyer, 
and Martell) and CDC recommendations. These items represented cognitive, behavioral, and 
environmental factors related to Lyme disease. 

Use of the Assessment Tool in a Lyme-Disease-Endemic Area 
An analysis of the demographic information of the 223 respondents in the final phase revealed a mean 

age of 48.4 years. The mode was age 57. The majority was white (81.4 percent) and lived in Lyme-
disease-endemic counties (86.5 percent) in Pennsylvania. Of the sample, 72.5 percent were female, and 
54 percent had an educational level of bachelor’s degree or higher. 

The second reliability assessment was undertaken during this phase to assess the internal consistency 
of the instrument within each of the factors and in the three general categories of items: cognitive, 
behavioral, and environmental. Factor analysis was completed using principal component analysis with 
Varimax rotation. The pattern of factor loadings was examined, and, generally, a cutoff point of .40 was 
used in assigning items to factors. There were two instances in which items with factor loadings below 
.40 were kept. These questions, with factor loadings of .384 and .291, were retained because the 
underlying theory they represented was felt to be associated with the other constructs in the factor. Eleven 
factors were extracted and rotated. The total variance explained by the factors was 66 percent. An attempt 
was made to name each factor as is suggested in statistical theory.25 Internal consistency of the tool by 
factor and type of question was determined using Cronbach’s alpha. Table 3 provides the results of this 
analysis. 

Discussion 
The major goal of this research was to develop a valid and reliable tool for the assessment of Lyme 

disease risk that could be used to help prevent Lyme disease. This goal was accomplished. 

Factor analysis was useful in demonstrating which factors were consistently derived during the large-
scale pilot phase and the final phase. The following factors were consistently derived: 
 

• knowledge-related constructs 

• perceived severity constructs 

• behavioral risk 

• constructs associated with ticks 

• constructs related to preventive actions 

• fatalism (“No matter what I do, I will get Lyme disease”) and environmental risk  

In terms of test-retest reliability, it is recommended that the coefficient be .70 or higher.26 However, 
there are many new health-related instruments that do not meet this level.27 The test-retest reliability 
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coefficient of .66 found in this study is within the general range of coefficients associated with many new 
health-related instruments in the scientific literature. For example, the test-retest coefficient for a suicide 
screening instrument, determined after an eight-day interval, was .32.28 Another instrument, a screen for 
anxiety-related emotional disorders in children, had a test-retest reliability coefficient of .47 with a six-
month interval between administrations.29 An anxiety rating scale for pediatric patients was found to have 
a test-retest reliability of .55.30 

Internal consistency or internal reliability measures ranged from .0111 to .8652 when using the 
constructs within the factors and from .3308 to .7365 when using the items grouped by question types. 
(See Table 3 and Table 4.) It is noteworthy that the five highest-ranking factors each had a reliability 
coefficient of .50 or higher. In terms of the reliability coefficients obtained by grouping questions 
together, ideally Cronbach’s alpha should be above .70 to insure that an instrument has internal 
consistency.31 In this regard, more work should be undertaken to determine the reasons for the lack of 
internal consistency to improve the Cronbach’s alpha. 

The low reliability coefficients obtained when grouping questions together may be due to the variety 
of scales and constructs used within each of the general categories. Generally, the reliability coefficient 
measures homogeneity of items, and some of the constructs within categories were not homogeneous in 
this study. For example, the items measuring environmental aspects of Lyme disease prevention include 
very different constructs, such as “I see deer on or near the property where I live” and “Several of my 
neighbors have had Lyme disease.” Similarly, the behavior-related category also has a broad range of 
items within it. Behavioral items include questions about the number of hours the individual spends in the 
yard and whether the individual follows preventative behaviors recommended by the CDC. While the 
lack of homogeneity of constructs is likely a large reason for the low Cronbach’s alpha, it is still 
important to undertake further evaluation to determine if the Cronbach’s alpha could be improved. 

Limitations 
The study was undertaken in one geographic location in the United States, and the ability to 

generalize the findings has not been established. As discussed by Pett, Lackey, and Sullivan, it is optimal 
to have at least 10 participants for each item in the assessment tool or use a minimum of 300 participants 
for similar studies.32 This being the case, the final phase of the research should have had at least 300 
participants instead of 223. The behavior represented in this research is self-reported and may therefore 
have variation in accuracy. And, finally, the research was conducted with a convenience sample based on 
those students and staff who were available to participate in the assessment tool development. It is not 
known how using a convenience sample may have skewed the results. Ideally, it is better to have a 
random sample for any study, but in this case all of the participants available were needed in order to have 
the minimum number of participants necessary for factor analysis.  

Conclusions 
Several conclusions can be drawn from the results of this research. The Lyme disease risk assessment 

tool developed during this research, while new, is based on relevant prevention and risk theories for 
which there are reliability and validity indices. Further, the assessment tool provides useful information 
for designing Lyme disease education and public health interventions for the individuals in a Lyme-
disease-endemic area. 

While the test-retest reliability of the items within the assessment tool is acceptable, more work 
should be conducted to further evaluate the tool and, if necessary, increase its internal reliability as 
measured by Cronbach’s alpha. 

The tool provides potentially useful information about the attitudes, beliefs, risk behaviors, and 
perceptions about Lyme disease among populations in endemic areas. It may be used with groups of 
individuals in Lyme-disease-endemic areas to determine an appropriate educational intervention for each 
group. Any informational intervention can then be tailored to the group’s needs. Please see Appendix A 
for the final version of the assessment tool.  
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The assessment tool should continue to be refined with a larger sample of people and across a variety 
of demographic characteristics. Further development and evaluation of the factors associated with this 
research is also warranted. This study produced different but somewhat similar factors in the large-scale 
pilot study and in use with a population-based sample, but further factor analysis may prove useful in 
determining how, if at all, the age, educational levels, gender, race, and other characteristics of 
participants impact the factors derived. 

Using the assessment tool and continuing to research its effectiveness may contribute to our 
understanding of individuals’ assessment of relative risk and aid in refining theoretical models such as 
diffusion theory and the Health Belief Model for use with environmental health issues. Anecdotal 
information resulting from the use of the assessment tool in a population living in an endemic area 
suggests that using the tool may cause some participants to engage in prevention-related activity. 

Further, completing the assessment tool may have the implication of encouraging communication 
about and interest in Lyme disease. Following the use of the assessment tool in the endemic area, many 
individuals expressed interest in learning more about Lyme disease and expressed their interest and 
appreciation at being included in the study. Hopefully, the findings of this the study will improve public 
health prevention efforts relative to Lyme disease. Further work in the development of the assessment tool 
is certainly warranted, but it is clear that having a valid, reliable tool to aid in the creation of educational 
interventions to prevent Lyme disease is an important initial step in the process of decreasing the 
incidence of the disease in endemic areas. 
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Table 1 
 
Summary of Research Phases and Results 
 

 
Research Phase 

Number of 
Participants 

 
Method(s) Used 

 
Results 

Item development  
 

NA Review of literature Initial item pool 
developed 

Validity analysis 2 Review by Lyme disease 
experts 

Average validity measure 
of 1.2 (1 being very 
relevant, 5 being not at 
all relevant) 

Focus groups 11 students; 
6 faculty/staff 

Student focus groups (2); 
faculty/staff focus group (1) 

Refinement of 
assessment tool 

Reliability analysis 34 Test-retest method Test-retest correlation of 
0.66 

Large-scale pilot study 333 Factor analysis 12 factors derived 
accounting for 66% of 
the variance; elimination 
of items not associated 
with a factor 

Use of assessment tool 
in a Lyme-disease-
endemic area 

223 Computation of summary 
statistics and internal 
reliability measures; factor 
analysis 

11 factors derived 
accounting for 66% of 
the variance 
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Table 2 
 
Test-Retest Reliability Summary  
 
Item Used in Test-Retest Analysis Correlation Coefficient 
11A. On average, I spend the following number of hours in my yard at my 
home (where the primary residence is) each week during the spring and 
summer months. 

tau b.723** 

11B. On average, I spend the following number of hours in my yard at my 
vacation home or other residence (other home or vacation home) each week 
during the spring and summer months. 
 

tau b.564** 

12. On average, I spend the following number of hours hiking, fishing, or 
participating in outdoor activities in the woods per week during the spring 
and summer months. 

tau b .84; cross-tab 94% 

13. I tuck my pants into my socks when I work in my yard. tau b .609** 
14. I have read information about Lyme disease in the newspaper. tau b .586** 
15. A health professional has given me information about Lyme disease.  tau b .333*; cross-tab 71% 
16. I use tick repellent when I work in my yard (for example, mow the lawn, 
trim hedges, garden, etc.). 

tau b .556** 

17. I have seen information about Lyme disease on the Internet.  tau b .350*; cross-tab 76% 
18. I see deer on or near the property where I live. tau b .682** 
19. I wear light-colored clothing when I hike, fish, or participate in outdoor 
activities in the woods.  

tau b .459** 

20. I use tick repellent when I hike, fish, or participate in outdoor activities 
in the woods.  

tau b .524** 

21. I have seen my family or friends tuck pant legs into their socks to prevent 
Lyme disease.  

tau b .653** 

22. I have seen information about Lyme disease at a health fair.  tau b .281; cross-tab 74% 
23. I have seen information about Lyme disease on television.  tau b .568** 
24. I check my body for ticks after I work in my yard.  tau b .779** 
25. Do you work at a job that is outdoors?  tau b 1.00** 
26. I use tick repellent at my job when I work outdoors.  tau b .802; cross-tab 100% 
27. I wear light-colored clothing at my job when I work outdoors. tau b .252; cross-tab 80% 
28. I check my body for ticks at my job after I work outdoors. tau b .943*; cross-tab 

100% 
29. I work in my yard (for example, mow the lawn, trim hedges, garden, 
etc.).  

tau b .817** 

30. I have a job that requires me to work outdoors.  tau b .639**  
31. I do not know how to recognize the early signs of Lyme disease. Pearson .650**  
32. Recognizing the early signs of Lyme disease is important in order to treat 
Lyme disease when it occurs. 

Pearson .350*; cross-tab 
97% 

33. I know how much Lyme disease occurs in the area where I live. Pearson .757** 
34. I am not at risk to get Lyme disease.  Pearson .411*; cross-tab 

82% 
35. I know how to wear clothing that will make it easy to detect ticks.  Pearson .749** 
36. Undertaking tick checks after leaving tick habitat will prevent Lyme 
disease.  

Pearson .506** 

37. Lyme disease is serious. Pearson .692** 
38. I know where to get information about Lyme disease prevention.  Pearson .758** 
39. I do not know how to recognize the habitat where ticks live.  Pearson .552** 
40. I am able to use an insect repellent effectively.  Pearson .655** 
41. I am not easily able to detect deer ticks on my body.  Pearson .333; cross-tab 

76% 
42. Using insect repellent with DEET (diethyl-m-toluamide) will prevent 
contracting Lyme disease. 

Pearson .382*; cross-tab 
91% 

43. I know how to recognize the habitat where ticks live. Pearson .623** 
44. No matter what I do, I will get Lyme disease. Pearson .231; cross-tab 
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97% 
45. I am not easily able to detect unusual rashes and a bull’s-eye rash if it 
occurs on my body. 

Pearson .486** 

46. Lyme disease is not serious.  Pearson .486** 
47. Avoiding tick habitats will prevent Lyme disease. Pearson .483** 
48. Lyme disease is easy to get. Pearson .615** 
49. I know how much Lyme disease occurs in the area where I work.  Pearson .757** 
50. Being alert to a “bull’s-eye” rash will allow early diagnosis and 
treatment of Lyme disease. 

Pearson .442** 

51. Several of my neighbors have had Lyme disease. Pearson .692** 
52. I am at risk to get Lyme disease. Pearson .711** 
53. How much money would you be willing to spend annually to prevent 
Lyme disease in your household? (please specify a dollar figure) 
_________________  

Pearson .700** 

** Significant at the .001 level 
* Significant at the .05 level 
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Table 3 

 
Cronbach’s Alpha Reliability Coefficients Using Factors 

 
Factor Number of Items Cronbach’s Alpha 
1 9 .8652 
2 8 .5276 
3 4 .6370 
4 2 .6078 
5 2 .5831 
6 3 .3660 
7 2 .3503 
8 2 .2841 
9 2 .3214 

10 2 .1870 
11 2 .0111 
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Table 4 
 

Cronbach’s Alpha Reliability Coefficients by Type of Question 
  

Question Type Number of Items* Cronbach’s Alpha 
Behavioral 6 .7365 
Cognitive 23 .5732 

Environmental 3 .3308 
 
* Note that only 32 of the 33 items were used. One of the items had a dichotomous answer and 
was not used in the analysis. 
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Appendix A 
A Public Health Assessment Tool to Prevent Lyme Disease 
 
This survey is confidential 
 
Please answer the following questions and when you have completed this form, please [specify 
how the form should be returned] 
 
Please know that there are no right or wrong answers and that the answers on this 
assessment are confidential. 
 
Please contact [enter contact information] 
 
Thank you! 
 
 
Today’s date: __________________ 
 
Question 1: 
 What is your age? 

  ________ 

 What is your date of birth? 

  _______   ________  _________ 

  Month  Day  Year 

Question 2: 

A: Where do you have your primary residence (where do you live)? Please circle one. 
[Insert the counties or municipalities that are in the endemic area below] 
 
B: If you have another residence or vacation home, please specify where it is: 
[Insert the counties or municipalities that are in the endemic area below]  
 
 

Question 3: 
 What is your gender/sex? Please circle one. 

  (1) Male  (2) Female 
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Question 4: 

What is the highest degree or level of school that you have completed? Please check only one 
answer. If you are currently enrolled, check the previous grade or highest degree received. 

 

�   No schooling completed 

�   Nursery school to 4th grade 

�   5th grade or 6th grade 

�   7th grade or 8th grade 

�   9th grade 

�   10th grade 

�   11th grade 

�   12th grade, no diploma 

�   High school graduate- high school diploma or the equivalent (for example: GED) 

�   Some college credit, but less than one year 

�   1 or more years of college, no degree 

�   Associate degree (for example: AA, AS) 

�   Bachelor’s degree (for example: BA, AB, BS) 

�   Master’s degree (for example: MA, MS, MEng, MEd, MSW, MBA) 

�   Professional degree (for example: MD, DDS, DVM, LLB, JD) 

�   Doctorate degree (for example: PhD, EdD) 

 

Question 5: 
 
 Are you Spanish/Hispanic/Latino? Please check only one answer. 

   �  No, not Spanish/Hispanic/Latino  

 �  Yes, Mexican, Mexican American, Chicano 

 �  Yes, Puerto Rican 

 �  Yes, Cuban 

 �  Yes, other Spanish/ Hispanic/Latino (please specify below) 

 
Copyright 2004 © Jennifer Hornung Garvin, PhD, RHIA, CPHQ, CCS, CTR, FAHIMA All Rights Reserved 
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Question 6: 
 What is your race? Please check only one answer. 
 
  �  White 

�  Black, African American, or Negro 

�  American Indian or Alaska Native- please print group on line below: 

_______________________________________________ 

�  Asian Indian 

�  Chinese 

�  Filipino 

�  Japanese 

�  Korean 

�  Vietnamese 

�  Other Asian – please print group on line below 

______________________________________________ 

�  Native Hawaiian 

�  Guamanian or Chamorro 

�   Samoan 

�  Other Pacific Islander 

______________________________________________ 

�  Some other race- please print race on line below 

_______________________________________________ 

Question 7: 
 Do you speak a language other than English at home?  

�  Yes  �   No (if no, please skip question 8) 

If yes, please specify what language you speak at home and answer question 8: 

 _________________________________________________________ 
Copyright 2004 © Jennifer Hornung Garvin, PhD, RHIA, CPHQ, CCS, CTR, FAHIMA All Rights Reserved 
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Question 8: 
 

Please complete only if you checked “yes” to question 7: 

 How well do you feel you speak English? Please check only one answer. 

�  Very well 

�  Well 

�  Not well 

Question 9: 

A. Choose a statement below that best describes your overall orientation toward 
Lyme disease prevention activities. Please read all statements before making 
your selection. Please check only one statement. 

 
�   I would be willing to be a lead promoter of Lyme disease prevention behaviors in 

my community and present the need for prevention to community leaders. 

�   I would be willing to accept and adopt Lyme disease prevention behaviors in my 
community, serve as a role model, and influence others to do so. 

�   I would be willing to accept the idea of Lyme disease prevention behaviors only 
after its acceptance by my peers I hold in high regard. 

�    I would be willing to accept the idea of Lyme disease prevention behaviors only 
after the vast majority of my friends/family/colleagues/neighbors have done so. 

�   I would resist the idea of Lyme disease prevention behaviors and be the last to 
accept them. 

B.  Choose a statement below that best describes your overall orientation toward 
Lyme disease prevention activities. Please read all statements before making 
your selection. Please check only one statement. 

 
�   I would be willing to be a lead promoter of Lyme disease prevention behaviors. 

�   I would be willing to accept and adopt Lyme disease prevention. 
�   I would be willing to accept the idea of Lyme disease prevention behaviors only 

after its acceptance by others. 

�    I would be willing to accept the idea of Lyme disease prevention behaviors only 
after many others that I know have accepted them. 

�   I would resist the idea of Lyme disease prevention no matter what. 
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Question 10: 
A. Choose a statement below that best describes your overall orientation toward 

innovation. Please read all statements before making your selection. Please 
check only one statement. 

 
�   Generally speaking, I am willing to be a lead promoter of ideas and innovations in 

my community and present the need for innovation to community leaders. 

�   Generally speaking, I am willing to accept and adopt new ideas and innovations in 
my community and serve as a role model to encourage others to do so. 

�   Generally speaking, I am willing to accept new ideas and innovations only after 
they have been acceptance by peers that I hold in high regard. 

�    Generally speaking, I am willing to accept new ideas and innovations only after 
the vast majority of my friends/family/colleagues/neighbors have done so. 

�    Generally speaking, I resist new innovations and am not likely to adopt them. 
 
B. Choose a statement below that best describes your overall orientation toward 

innovation. Please read all statements before making your selection. Please 
check only one statement. 

 

�   Generally speaking, I would be willing to be a lead promoter of ideas and 
innovation. 

�   Generally speaking, I would be willing to accept and adopt new ideas and 
innovations. 

�   Generally speaking, I am willing to accept new ideas and innovation only after its 
acceptance by others. 

�    Generally speaking, I am willing to accept the new ideas innovations only after 
many others that I know have accepted them. 

�   Generally speaking, I resist new innovations no matter what. 
 
Question 11: 
 
On average, I spend the following number of hours in my yard, at my home or other residence, 
each week during the spring and summer months (check the box below): 
 

�   Never spend time in my yard 
�   Less than one (1) hour to ten (10) hours 
�   Eleven (11) hours to twenty (20) hours  
�   Twenty one (21) to thirty (30) 
�   Over thirty (30) hours 
�   Not applicable 
 

Copyright 2004 © Jennifer Hornung Garvin, PhD, RHIA, CPHQ, CCS, CTR, FAHIMA All Rights Reserved 
 



22 Perspectives in Health Information Management  2;10, Fall 2005 

  

Question 12: 
 
On average, I spend the following number of hours hiking, fishing, or participating in outdoor 
activities in the woods per week during the spring and summer months (check the box below): 
 

�   Never spend time hiking, fishing, or participating in outdoor activities 
�   Less than one (1) hour to ten (10) hours 
�   Eleven (11) hours to twenty (20) hours  
�   Twenty one (21) to thirty (30) 
�   Over thirty (30) hours 
�   Not applicable 

 
Questions 13-46: 
13. I tuck my pants into my socks when I work in my yard (circle number below): 
 
1  2  3  4  5 0 
Frequently Often  Sometimes Seldom  Never Not applicable 
 
14. I have read information about Lyme disease in the newspaper (circle number below): 
 
1  2  3  4  5  0 
Frequently Often  Sometimes Seldom  Never  Not sure 
 
15. I use tick repellent when I work in my yard (for example, mow the lawn, trim hedges, 
garden, etc.) (circle number below): 
 
1  2  3  4  5  0 
Frequently Often  Sometimes Seldom  Never  Not applicable 
 
16. I have seen information about Lyme disease on the Internet (circle number below): 
 
1  2  3  4  5  0 
Frequently Often  Sometimes Seldom  Never  Not sure 
 
17. I see deer on or near the property where I live (circle number below): 
 
1  2  3  4  5  0 
Frequently Often  Sometimes Seldom  Never  Not sure 
 
18. I wear light-colored clothing when I hike, fish, or participate in outdoor activities in the 
woods (circle number below): 
 
1  2  3  4  5  0 
Frequently Often  Sometimes Seldom  Never  Not applicable 
 
19. I use tick repellent when I hike, fish, or participate in outdoor activities in the woods (circle 
number below): 
    
1  2  3  4  5  0 
Frequently Often  Sometimes Seldom  Never  Not applicable 
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20. I have seen my family or friends tuck pant legs into their socks to prevent Lyme disease 
(circle number below): 
1  2  3  4  5  0 
Frequently Often  Sometimes Seldom  Never  Not sure 
 
21. I have seen information about Lyme disease on television (circle number below): 
 
1  2  3  4  5  0 
Frequently Often  Sometimes Seldom  Never  Not sure 
 
22. I check my body for ticks after I work in my yard (circle number below): 
 
1  2  3  4  5 0 
Frequently Often  Sometimes Seldom  Never Not applicable 
 
23. Do you work at a job that is outdoors?  
 
 � Yes  
 � No  
 
24. I work in my yard (for example, mow the lawn, trim hedges, garden, etc.) (circle number 
below): 
1  2  3  4  5 0 
Frequently Often  Sometimes Seldom  Never Not applicable 
 
25. I do not know how to recognize the early signs of Lyme disease (circle number below): 
 
1  2  3  4  5   
Strongly Agree Agree  Neither Agree or Disagree   Disagree Strongly Disagree 
 
26. Recognizing the early signs of Lyme disease is important in order to treat Lyme disease 
when it occurs (circle number below): 
 
1  2  3  4  5 
Strongly Agree Agree  Neither Agree or Disagree  Disagree Strongly Disagree 
 
27. I know how much Lyme disease occurs in the area where I live (circle number below): 
 
1  2  3  4  5   
Strongly Agree Agree  Neither Agree or Disagree  Disagree Strongly Disagree 
 
28. I am not at risk to get Lyme disease (circle number below): 
 
1  2  3  4  5 
Strongly Agree Agree  Neither Agree or Disagree   Disagree Strongly Disagree 
 
29. I know how to wear clothing that will make it easy to detect ticks (circle number below): 
 
1  2  3  4  5   
Strongly Agree Agree  Neither Agree or Disagree   Disagree Strongly Disagree 
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30. Undertaking tick checks after leaving tick habitat will prevent Lyme disease (circle number 
below): 
 
1  2  3  4  5 
Strongly Agree Agree  Neither Agree or Disagree   Disagree Strongly Disagree 
 
31. Lyme disease is serious (circle number below): 
 
1  2  3  4  5 
Strongly Agree Agree  Neither Agree or Disagree  Disagree Strongly Disagree 
 
32. I do not know how to recognize the habitat where ticks live (circle number below): 
 
1  2  3  4  5   
Strongly Agree Agree  Neither Agree or Disagree  Disagree Strongly Disagree 
 
33. I am able to use an insect repellent effectively (circle number below): 
1  2  3  4  5 
Strongly Agree Agree  Neither Agree or Disagree   Disagree Strongly Disagree 
 
 
34. I am not easily able to detect deer ticks on my body (circle number below): 
 
1  2  3  4  5 
Strongly Agree Agree  Neither Agree or Disagree Disagree  Strongly Disagree 
 
 
35. Using insect repellent with DEET (diethyl-m-toluamide) will prevent contracting Lyme 
disease (circle number below): 
 
1  2  3  4  5 
Strongly Agree Agree  Neither Agree or Disagree  Disagree Strongly Disagree 
 
36. I know how to recognize the habitat where ticks live (circle number below): 
 
1  2  3  4  5   
Strongly Agree Agree  Neither Agree or Disagree   Disagree Strongly Disagree 
 
37. No matter what I do, I will get Lyme disease (circle number below): 
 
1  2  3  4  5 
Strongly Agree Agree  Neither Agree or Disagree  Disagree Strongly Disagree 
 
38. I am not easily able to detect unusual rashes and a bull’s-eye rash if it occurs on my body 
(circle number below): 
 
1  2  3  4  5 
Strongly Agree Agree  Neither Agree or Disagree  Disagree Strongly Disagree 
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39. Lyme disease is not serious (circle number below): 
 
1  2  3  4  5 
Strongly Agree Agree  Neither Agree or Disagree  Disagree Strongly Disagree 
 
40. Avoiding tick habitat will prevent Lyme disease (circle number below): 
 
1  2  3  4  5 
Strongly Agree Agree  Neither Agree or Disagree  Disagree Strongly Disagree 
 
 
41. Lyme disease is easy to get (circle number below): 
 
1  2  3  4  5 
Strongly Agree Agree  Neither Agree or Disagree Disagree  Strongly Disagree 
 
42. I know how much Lyme disease occurs in the area where I work (circle number below): 
 
1  2  3  4  5   
Strongly Agree Agree  Neither Agree or Disagree  Disagree Strongly Disagree 
 
43. Being alert to a “bull’s-eye” rash will allow early diagnosis and treatment of Lyme disease 
(circle number below): 
 
1  2  3  4  5 
Strongly Agree Agree  Neither Agree or Disagree   Disagree Strongly Disagree 
 
44. Several of my neighbors have had Lyme disease (circle number below): 
 
1  2  3  4  5 
Strongly Agree Agree  Neither Agree or Disagree  Disagree Strongly Disagree 
 
45. I am at risk to get Lyme disease (circle number below): 
 
1  2  3  4  5 
Strongly Agree Agree  Neither Agree or Disagree   Disagree Strongly Disagree 
 
46. How much money would you be willing to spend annually to prevent Lyme disease in your 
household? (please specify a dollar figure):_________________. 
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