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CHAPTER 1  

INTRODUCTION  

Current studies indicate American Indians (AI) have the highest age-adjusted 

prevalence of diabetes among all U.S. racial and ethnic groups (American Diabetes 

Association, 2015), low but increasing levels of heart disease (Welty & Coulehan, 1993; 

Yurgalevitch, 1998), and high levels of obesity (Broussard et al., 1991).  However, these 

diseases and associated risk factors may be mitigated, at least partially, through physical 

activity (PA). Habitual PA has been demonstrated to reduce the morbidity and mortality 

associated with these diseases (Storti et al., 2009).  For example, resistance training can 

be an effective way to increase insulin sensitivity and help maintain healthy glucose 

levels in type 2 diabetics (Kaminsky, 2006). 

Despite knowledge that inactivity (sedentary behavior) is a modifiable risk factor, 

AI have relatively low levels of PA (Casper, 1996; Dzuira, 2010; Slattery, 2010; N.I. 

Teufel-Shone, 2009), even lower than other minority groups, such as Blacks and 

Hispanics (Slattery et al., 2010).  However, physical activity is not a problem limited to 

AI.  Pratt, Macera, and Blanton (1999) found among all adults, only 27.7% meet 

recommendations for moderate or vigorous activity on a weekly basis, and 29.9% report 

no PA outside of work.  But regardless of the average American having levels of PA 

lower than recommended by the American College of Sports Medicine (ACSM), AI have 

even lower levels.  For instance, AI have lower PA levels than non-Hispanic whites and 

other minority groups.  Moreover, PA levels of AI have decreased over recent decades 

(Roeykens, 1998; Storti, 2009) and still remain lower than the U.S. population as a whole 
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(Department of Health and Human Services [DHHS] and Center for Disease Control and 

Prevention [CDC], 2005).  Among all forms of activity, vigorous intensity activity is 

associated with the most health benefit, such as improved aerobic fitness and cardio-

protective benefits (Swain and Franklin, 2006).  Vigorous intensity means exercising at 

greater than 6 METs.  As youth,  participation in vigorous intensity activity is more 

pronounced; 63.8% of high school students in the United States report participating in at 

least 20 minutes on 3 or more days per week. (Pratt, Macera, and Blanton, 1999).   

However, adult participation in recommended levels of moderate and vigorous intensity 

activity drops to 27.7%.    

A CDC study in collaboration with the Chippewa and Menominee tribes known 

as the Intertribal Heart Project (ITHP) (Fischer et al., 1999) and a study related to PA of 

AI groups in the Dakotas, southeastern Oklahoma, and Arizona, found relatively low 

levels of physical activity (Yurgalevitch et al., 1998).  The ITHP study also made 

distinctions between the number of months tribal members were active.  Only 12% of 

women and 17% of men were active 7-12 months in past year, and 33% of women and 

21% of men reported no leisure time physical activity (LTPA).  The good news was the 

ITHP reported high levels of occupational and household activity but also reported that 

further study is needed to identify the specific outcomes associated with these types of 

PA (Fischer et al., 1999).  Other studies such as the CDC’s Trends in Leisure-Time 

Physical Inactivity by Age, Sex, and Race/Ethnicity monitoring trends from 1994 to 2004 

(2005) found insufficient sample sizes to assess national trends in American Indian and 

Alaskan Natives specifically.  Still, other investigators have found off reserve First 

Nations people in Canada were significantly more likely than non-Aboriginal Canadians 
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to have an active lifestyle.  The investigator also found that First Nations people living 

off reserve were more educated, made more money, and experienced fewer barriers to 

exercise as opposed to their on reserve counterparts (Statistics Canada, 2011).  

Evidentially, this issue is complicated and in need of further study, especially in the 

Northeastern United States.   

The majority of PA studies have focused on American Indians from the 

Southwest, Oklahoma, the Dakotas, and Alaska (Redwood, 2009; Slattery, 2010; Storti, 

2009; Teufel-Shone, 2009; Yugalevitch, 1998).  Investigations in other regions of the 

country are severely lacking.  For example, there are no investigations on PA levels of AI 

of the Northeast.  The closest evidence would be PA interventions administered to tribes 

of the Northeast. Interventions such as the Penobscot Exercise Program involved mostly 

children and were part of a systematic review.  But research on PA habits of on-

reservation AI adults in the Northeast is non-existent.  N.I. Teufel-Shone et al. (2009) 

found most PA interventions for AI have been implemented in the Southwest at 35.4%.  

In addition, almost half, or 45%, of the reviews describing interventions of AI are 

focused on Arizona and New Mexico.  So whether it is more formal research or a 

systematic review, the Northeast is in need of PA investigation.   

Lastly, AI have high levels of diabetes that could lead to increased cardiovascular 

disease (CVD).  Surprisingly, AI and Alaskan Natives (AN) have lower levels of 

Ischemic heart disease and atherosclerosis compared to the U.S. population (Welty & 

Coulehan, 1993).  Surprisingly because diabetes and obesity are risk factors for CVD, 

one would expect higher levels of CVD among AI.  However, since current studies 

indicate coronary heart disease is inversely related to PA (Powell, 1987; Yurgalevitch, 
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1998), increased CVD levels are inevitable, particularly given reported low levels of PA 

among AI in recent decades.  For example, those AI in the 25-44 yr. group already have 

higher death rates from CVD than the U.S (Welty & Coulehan, 1993).  

Presently, the level of PA in AI of the Northeast and particularly Maine is 

unknown. The main purpose of this study was to determine associations, if any, between 

PA levels and chronic disease, as well as other variables, such as cigarette smoking and 

nutrition. Another purpose of the study is to simply document the PA levels and health 

measures of AI in this region.  It was hypothesized that there would exist low levels of 

PA of AI in this region.  It was further hypothesized that the odds ratio between low 

levels of PA (those that do not meet recommendations) and disease associated with a 

sedentary lifestyle and other risk factors would be high.  A high odds ratio means as 

levels of PA go down, the prevalence of certain diseases goes up.  Also worth noting is 

that Maine is ranked 25th in obesity according to the United Health Foundations Health 

Rankings.  Moreover, the CDC State Indicator Report on Physical Activity (2010) ranked 

Maine high in weighted PA and highly active individuals.  So the need for work here is 

evident to determine if AI follow suit or are distinct in their PA habits and CVD risk 

factors.  It was also hypothesized that the distribution of PA, such as leisure-time, 

occupational, household, and transportation, would be similar to other studies of AI in 

other regions. 
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CHAPTER 2  

METHODS   

Participants  

Twenty-two men and 14 women between the ages of 25 and 44 yr. from the 

Passamaquoddy tribe at Indian Township participated (see Table 1).  Tribal membership 

requires one quarter Passamaquoddy blood quantum. Tribal membership was verified at 

the clinic, so there was no reason to refer to the tribal census for confirmation.  In 

addition, participants who were randomly selected from the computer database were seen 

at the Passamaquoddy Clinic within the past year.  Because of a lack of interest and 

cooperation using random sampling through recruitment letters, only about half the 

participants were recruited this way.  The remainders were volunteers, recruited through 

additional letters, social media, and from the various tribal departments.   

Participants lived on the reservation for a mean of 27.9 years.  Twenty-one 

participants were employed, 11 were unemployed or homemakers, 3 were college 

students, and 1 was disabled.  Twenty five percent of participants had a high school 

diploma or less, and 75% had at least some technical school or college.  Of the 27 

participants who attended technical school or college, 52% graduated.    

In terms of household income, 36% made over $30,000.  Of the 36 participants, 

75% perceived their health to be good, very good, or excellent.  The remaining 25%, 

perceived their health to be fair or poor.   Indicators of a traditional lifestyle were also 

evident; 81% of participants ate wild game either 1-6 or 6-12 months out of the past year.  

Also, 83% of participants had a degree of Indian blood of ½ or more.  Presence of 
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chronic diseases included at least one of the following: heart attack or other heart trouble, 

stroke, kidney failure, thyroid trouble, stomach ulcer, liver disease or other liver 

problems, or cancer.  Twelve, or 33%, of participants 25-44 yrs. had a presence of 

chronic disease.  Lastly, 92% of participants consumed less than 5 fruits or vegetables per 

day. 

 Participants lived on the reservation for a mean of 27.9 years.  Twenty-one 

participants were employed, 11 were unemployed or homemakers, 3 were college 

students, and 1 was disabled.  Twenty five percent of participants had a high school 

diploma or less, and 75% had at least some technical school or college.  Of the 27 

participants who attended technical school or college, 52% graduated.    

In terms of household income, 36% made over $30,000.  Of the 36 participants, 

75% perceived their health to be good, very good, or excellent.  The remaining 25%, 

perceived their health to be fair or poor.   Indicators of a traditional lifestyle were also 

evident; 81% of participants ate wild game either 1-6 or 6-12 months out of the past year.  

Also, 83% of participants had a degree of Indian blood of ½ or more.  Presence of 

chronic diseases included at least one of the following: heart attack or other heart trouble, 

stroke, kidney failure, thyroid trouble, stomach ulcer, liver disease or other liver problem, 

or cancer.  Twelve, or 33%, of participants 25-44 yrs. had a presence of chronic disease.  

Lastly, 92% of participants consumed less than 5 fruits or vegetables per day. 
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Table 1 

Socio-demographic Characteristics of the Passamaquoddy Tribe at Indian Township, 

Ages 25-44  

Characteristic  Total  Percentage  

    

Gender     

     Male  22 61.1 

    Female   14 38.9 

    

Degree of Indian blood    

¼      6     5.6 

½  12 44.4 

¾ 

Full  

 16 

2 

33.3 

16.7 

    

≥ 12 years of education 

 

Household income 

≤ 15,000 

15,001 to 30,000 

Over 30,000 

 

Current smoker  

 

Consumes ≥ 5 fruits & vegetables/day 

 

Presence of chronic disease  

 

Months consuming wild game 

never 

1-6 mos. 

6-12 mos. 

 

Employment  

Employed 

Unemployed or Homemaker 

College student 

Disabled 

 27 

 

 

8 

14 

13 

 

16 

 

3 

 

12 

 

 

7 

16 

13 

 

 

21 

11 

3 

1 

75 

 

 

22.2 

38.9 

36.1 

 

44.4 

 

8.3 

 

33.3 

 

 

19.4 

44.4 

36.1 

 

 

58.3 

30.6 

8.3 

2.8 
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Apparatus  

Health Status and Socio-demographics.  Coordinators of the ITHP and the 

Chippewa and Menominee Indians using focus groups and pilot testing developed the 

ITHP-Questionnaire (ITHP-Q, See Appendix A).  The ITHP-Q is interviewer 

administered.  Questions in the ITHP-Q included demographic information about gender, 

age, and years lived on the reservation, for example.  The ITHP-Q also asked about 

medical history, family history, access to health care, hypertension, cholesterol, diabetes, 

alcohol, weight, smoking, employment, income, depression, reproduction, health 

knowledge, angina and claudication, medication, and food habits.  The questionnaire 

takes about 60 minutes to complete.  All participants signed informed consent forms 

before participating in the questionnaire, informing them of the risks, rewards, and 

ensuring them of the confidentiality of their answers.  The study was conducted under the 

auspices of the University of Maine Institutional Review Board (IRB).   

Physical Activity (PA).  PA was assessed using the World Health Organization’s 

(WHO) Monitoring of Trends and Determinants in Cardiovascular Disease (MONICA) 

Optional Study of Physical Activity (MOSPA)(Jones, 1997).  The Inter-tribal Heart 

Project used a shortened version of the MOSPA-Q due to its length and time required to 

administer the questionnaire (Fischer et al., 1999).  The results were said to be a less than 

optimal measure of PA, especially for occupational and household, where some AI 

groups have measured high (Fischer et al., 1999).  For this reason, the MOSPA-

Questionnaire was used in its entirety. The MOSPA-Q was shown in a Flemish 

population to be a relatively valid and reliable estimate of PA (Roeykens, 1993).   
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Leisure-Time Physical Activity (LTPA).  LTPA included four categories.  

Participants were categorized as being regularly active 6-12 months or 1-6 months in the 

past year if they reported doing vigorous or moderate intensity activity for at least 20 

minutes three days per week or 30 minutes five days per week, respectively.  These 

intensities, times, and durations are based on ACSM recommendations for physical 

activity, so it made sense to add in total times per week to categorize LTPA.  Total time 

per week was recently added to the ACSM/CDC recommendations for exercise.  

Participants were also asked for how many months of the past year they performed a 

particular sport or exercise. This helped further categorize regular activity.  Participants 

who were not categorized as regularly active were categorized as no-LTPA, if they 

reported playing no sport or exercise in the past twelve months, or irregularly active if 

they did not fit in either regularly active or no-LTPA. 

To determine vigorous or moderate intensity activity, the same process applied by 

Fischer et al. (1999) was used.  Each activity was assigned a metabolic equivalent (MET) 

using the compendium of physical activity (Ainsworth et al., 1993) and subsequent 

updates (Ainsworth et al., 2000, 2011).  One MET is 3.5 milliliters of oxygen per 

kilogram of weight, or the amount of energy a person expends while sitting quietly at 

rest.  When a person is physically active, they expand more energy than at rest.  MET 

values are increased as more energy is expanded or intensity of exercise increases.  One-3 

MET is considered low intensity, 3-6 is considered moderate intensity, and 6 and above is 

considered vigorous intensity (Swain and Franklin, 2006).   

Non-Leisure Time Activity. Non leisure time physical activity encompasses 

occupational, transportation, and household PA.  Participants were asked questions about 
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walking and lifting at work, walking or bicycling to and from work, school, or shopping, 

and time spent on chores at home such as sweeping, vacuuming, and scrubbing floors, 

respectively.  Mean values for the all participants were reported.  In addition, a 

percentage for each gender’s participation in occupational activity and any discrepancy, 

such as time lifting 5-10 kg at work, was reported.  This was completed for any 

occupational related task.    

Data Analysis 

Descriptive statistics was the principal form of data analysis. Statistics were 

computed using IBM’s predictive analytical software, statistical analysis in social 

sciences (SPSS).  Frequency tables and histograms were generated, as well as chi-square 

and inter-correlations testing.  Relationships were assessed between no-LTPA, blood 

pressure, and select variables.  

Design and Procedure  

The design was case-control, originally developed in epidemiology (2013, May 

23). Retrieved from http://www.gwumc.edu/library/tutorials/studydesign101/case.  With 

case control, two groups of participants are alike except for one factor, in this case level 

of PA.  This helped to determine if PA was associated with a health effect.  The study 

also used a retrospective cohort design, where a cohort of patients who have a disease or 

outcome of interest (cases) were compared and examined with a cohort who do not have 

a disease or outcome (controls).  This was done to compare how PA or other risk factors 

for each group determines the relationship between the risk factor and the disease.  Also, 

recording the level of PA was just as imperative as the comparison of PA and disease.  

http://www.gwumc.edu/library/tutorials/studydesign101/case
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Data was collected from January 2014 to June 2014.   The 25-44 yr. age range was 

chosen because of high death rates from cardiovascular disease compared to the U.S. 

population (Welty & Coulehan, 1993).   

Participants were members of the Passamaquoddy Tribe who had been seen at the 

Passamaquoddy Health Clinic within the past year.  Participants were identified using 

previously listed criteria, and letters were sent out explaining the purpose of the study, 

study design, questionnaire, and members of the research team.  Those who responded to 

the letter and agreed to participate were contacted by the Health Director of the 

Passamaquoddy Clinic to make an appointment with the staff nurse for physical 

measurements.  Therefore, only if tribal members agreed to be in the study would their 

identities be known to the principal investigator, ensuring their privacy.  The staff nurse 

measured height, weight, and blood pressure.  Once an appointment with the principal 

investigator was made, the questionnaire was administered.  The interviews took place at 

the Passamaquoddy Health Center, the Tribal Office, and occasionally at the homes of 

participants.  Home visits were arranged to accommodate scheduling conflicts and health 

issues, as well as the privacy of conducting the questionnaire in their residence.  The 

Questionnaire addressed PA, medical history, access to health care, diabetes, 

hypertension, cholesterol, dietary habits, and alcohol use.   
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CHAPTER 3 

RESULTS 

Descriptive Analysis of Health Perception    

Diet and Exercise.   Participants who used “diet and exercise” to control their 

weight, were 1.6 times as likely to rate their health as excellent, very good, or good, 

compared to participants who did “neither diet nor exercise” to control their weight.  

Participants who used “diet and exercise” to control their weight compared to participants 

who used only “diet or exercise”, were also more likely to rate their health as excellent, 

very good, or good.    

Gender. Gender did not play a role in determining whether participants rated 

their health as excellent, very good, or good compared to fair or poor.  Seventy-five 

percent of men and women rated their health as excellent, very good, or good compared 

to fair or poor.   

Correlational Analysis of High Blood Pressure 

 There was an anticipated relationship between high blood pressure (BP) and key 

variables.  For example, if participants were not watching their weight, exercising, eating 

a low salt diet to control their BP, a relationship with high BP was expected and found.  

Other important relationships were also observed.  Participants who smoked 100 

cigarettes in their lifetime, smoke cigars now, and participants who felt “they take orders 

from someone who does not know as much as they do”, were all shown to have a positive 

correlational relationship with high BP (See Appendix D).  A relationship that was not 
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expected was the negative correlational relationship between current smokers and high 

blood pressure.   

Prevalence of Leisure Time Physical Activity  

 After assigning participant LTPA levels into regularly active 6-12 months, 

regularly active 1-6 months, irregularly active, and no LTPA, percentages for each 

category were calculated.  Again, these categories represent PA over the past year.  For 

the regularly active 6-12 month group, 13 participants met the requirements (see LTPA in 

METHODS) , followed by regularly active 1-6 months with 11 participants,  no LTPA 

with 8 participants, and irregularly active with 4 participants (see Figure 1).  However, 

only 8.3% of participants met ACSM recommendations 12 months of the year.  See study 

limitations in Discussion about changes to these classifications. 

  

Figure 1 – Prevalence of Leisure-time Physical Activity   

36.10%

30.60%

22.20%

11.10%

Passamaquoddy Tribe LTPA Levels  

Regualry Active 6-12 mos.

Regularly Active 1-6 mos.

no LTPA

Irregularly Active
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Non-Leisure-Time Physical Activity (Occupational, Transportation, Household) 

 The mean daily values for occupational activity or inactivity were as follows:  

The 21 employed participants were sitting or standing for 3 hrs. and 51 min., walking for 

2 hrs. and 27 min., lifting or carrying moderately heavy objects for 42 min., and lifting or 

carrying very heavy object for a mean of 37 min.  Occupational, transportation, and 

household inactivity was compared between men and women (see Table 2).  For 

employed women, 12.5% walked 0 hrs./day and 87.5% lifted or carried (both moderately 

and very heavy objects) 0 hrs./day.  For employed men, 15.4% walked 0 hrs./day, while 

only 30.8% lifted or carried 0 hrs./day. 

Table 2 - Prevalence of Occupational, Transportation, and Household Physical Inactivity 

for Women and Men 

Type of Physical Activity   Women % Men % 

    

Occupational     

Walking 0 hrs./day  12.5 15.4 

             Lifting 0 hrs./day  87.5 30.8 

    

Transportation 0 hrs./day  21.4 40.9 

    

Household 0 hrs./week  14.314 13.6 

    

    

*Transportation included walking or biking, not at work, home, or shopping.    

Other means were calculated for transportation and household activity.  

Participants walking for transportation, including going to and from work, school, or 

shopping, had a mean time of 32 min./day.  Twelve participants did not walk at all for 

transportation, while 10 participants walked for transportation 60 or more min./day. One 
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participant bicycled for transportation for a total of 30 min./day.  Finally, participants 

performed moderately vigorous or very vigorous chores at home for a mean time of 49 

min./daily  Only five participants had no household activity, and of the remaining 

participants, only one did less than 30 min. of daily chores, meaning 83.3% of 

participants did at least 30 min. of moderately or very vigorous chores per day.    

Correlational and Descriptive Analysis of Leisure-Time Physical Activity (LTPA) 

 A positive correlational relationship was found between gender and participating 

in LTPA (r = .329, p = .05).  Comparing men and women, 42.9% of women reported no 

LTPA and only 16.7% were regularly active 6-12 months out of the past year.   

Conversely, 13.5% of men reported no LTPA and 54.5% were regularly active 6-12 

months out of the past year.  Of participants who were regularly active every month in 

the past year, all three were men.   

Most Frequently Reported Leisure-Time Physical Activity  

 Of the 36 participants, 30 spend at least one hour per week walking in their leisure 

time.  However, when asked if they played a sport or did an exercise at least 12 times in 

the past year and what that sport or exercise was, the most frequently reported on activity 

was weight lifting, with 11 participants took part in the past 12 months (see Figure 2).  

The second most frequent sport or exercise participated in the past 12 months was 

baseball/softball, with 10 participants having played at least 12 times.   
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Figure 2 – Most Frequently Reported Leisure-Time Physical Activity  
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CHAPTER 4 

DISCUSSION  

 Compared to only 8.3% of the Tribe meeting recommendations for LTPA, 27.7% 

of adults in the United States met recommendations of moderate or vigorous activity on a 

weekly basis. For PA outside of work, 36.1% of participants reported no PA or only light 

PA outside of work, while in the general population, 29.9% report no PA outside of work 

(Pratt, Macera, and Blanton, 1999).   Results indicated a positive relationship between 

LTPA and gender. Fischer et al. (1999) reported 33% of women and 21% of men having 

no-LTPA.  Conversely, 42.9% of women and 13.5% of men reported no-LTPA.  The 

gender role in LTPA and no-LTPA participation is established in literature for AI, and it 

was anticipated in the present study.   

 As far as LTPA, Fischer et al. (1999) reported 12% of women and 17% of men 

were regularly active 7-12 months in the past year.  Contrariwise, 36.1% of current 

participants were regularly active 7-12 months.  There could be multiple reasons for this 

discrepancy: First, we adjusted the criteria for “regularly active” to reflect the change in 

ACSM recommendations for PA.  Presently, ACSM recommendations for PA include 

weekly totals for PA.  For example, 150 minutes / week of moderate intensity PA, for at 

least 10 minutes per session is a new recommendation since the ITHP study.  Another 

reason for the discrepancy might be the bias associated with volunteering for a study.   

 Occupational and household activity was comparable to the ITHP data and other 

studies reporting household activity in AI.  However, the specific outcomes associated 
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with these domains activity are unclear.  As is apparent, the only discrepancy is in lifting 

or carrying moderately or very heavy objects at work.  Transportation to and from work, 

school, or shopping was somewhat misleading because walking was not done 

continuously for 10+ minutes, but rather stop and go walking; for example, walking 

down the driveway, to the car, or in grocery store.   

Small sample sizes have been reported in other studies as well.  The 2005 CDC’s 

Trends in Leisure-Time Physical Inactivity by Age, Sex, and Race/Ethnicity monitoring 

trends from 1994 to 2004 found “insufficient sample sizes to assess national trends in AI 

and AN specifically”.  Larger sample sizes might result in a relationship between no-

LTPA and unemployment, lower income, low perception of health, less education, and 

smoking.  Further study is needed.   

 The most frequently reported leisure time activity was walking, similar to ITHP 

and Redwood et al. (2009) studies.   However, new activities are becoming more 

prevalent.  These include weight lifting, which was reported in 11 of 36 participants as 

the activity done most frequently in the past 12 months.  In addition, of the 3 participants 

who met ACSM recommendations 12 months in the past year, all 3 were weightlifters.  

 The negative correlational relationship with blood pressure and current cigarette 

smokers was not anticipated.  Cigarette smoking and blood pressure exhibited a moderate 

to large correlational strength (r = -.657, p=.05); this seems to be counterintuitive.  As the 

number of current smokers goes up the number of participants with high blood pressure 

goes down.  But a closer look reveals the reason; there was a confounding variable.  The 

smokers tended to be younger in age, and since age and high blood pressure usually have 
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a positive relationship, this caused an artifact between high blood pressure and cigarette 

smoking.  Another reason for these participants not reporting high blood pressure might 

also have been because of their age.  Participants might have had high blood pressure but 

have not checked it in a while, a false negative.  Whereas, older people have their blood 

pressure checked more often.    

Certain key demographics were very compelling.  Thirty-three percent of 

participants who had a presence of chronic disease matched closely with the 25% of 

participants who rated their health as fair or poor.  The other 75% of participants who 

rated their health as excellent, very good, or good, matched the ITHP perception of health 

data exactly.  Something of concern was the number of employed participants in the 

study.  Twenty-one were employed, representing 58% of the sample, while the tribe 

reports having 60-70% unemployment.  The most unexpected demographic was the 

percentage of participants who don’t eat at least 5 fruits and vegetables a day, 92%.  This 

was especially surprising because there seemed to be a bias in the data. A bias indicating 

a higher percentage of employed, highly educated, higher income and physically active 

participants then would be expected in this population.    

A study limitation was the inherit bias of using volunteers for 

participants.  Volunteers became a necessity when the random sampling produced only 

18 participants.  In addition, many volunteers worked for the tribal government.  The lack 

of interest during random sampling of the Passamaquoddy Health Center patients caused 

us to take volunteers using social media, additional recruitment letters, and word of 

mouth.  In addition, data was collected for height, weight, and blood pressure on only 12 

participants.  The result was a selection bias.  According to PsychWiki.com (2012),  
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“Volunteers tend to have a higher social status and intelligence, exhibits an 

increased need for approval, and have a tendency to be less authoritarian and 

conforming. Also, those who participate and find the topic particularly interesting 

are more likely to volunteer for that study, same to those who are expected to be 

evaluated on a positive level (Heiman, 2002).”  

The higher income was the result of using tribal employees recruited by the Health 

Center as volunteers.  However, the present study was consistent with other 

investigations.  For instance, Storti et al. (2009) reported useful data in spite of a non-

random sample.  Worth noting is the actuality that participants still had high rates of 

inactivity, presence of chronic disease, and very low fruit and vegetable 

intake.  Participants tended to mimic off reservation AI more closely (Statistics Canada, 

2011).    

Another study limitation was a low number of participants related to a lack of 

incentive.  Incentive was offered, but it consisted of a single $100 gift certificate raffled 

off for participants.  Had monetary incentive been offered, random sampling might have 

been possible.  In retrospect, offering an incentive would have made data collection more 

efficient.  Hypothetically, the participants could have made an appointment over a 5 day 

span.  At this time, participants would come into the Health Center and sign the necessary 

forms, get physical measurements done, have the questionnaire administered, and receive 

their incentive.  In addition, there are challenges with accessing an American Indian 

population.  I had hoped to overcome the lack of trust because I am a member of the 

tribe.  Ultimately, I was able to convince the Passamaquoddy Health Center quite easily 

to work with me and access their patients.  However, getting patients to participate was 
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much harder, leading back to lack of incentive.  Had we offered enough incentive, I 

believed it would have alleviated some of those concerns.    

Having not been there to observe blood pressures being taken, I cannot say for 

sure whether nurses followed the proper procedure for taking blood pressure.  In the 

beginning, the proper procedures were sent via email to each nurse taking physical 

measurements.  When corresponding with the nurses, it seemed that some of them felt 

offended, “I’ve been taking BP for years, and I’m familiar with the proper 

procedure”.  Of course, this was not my intention.  But in research it is extremely 

important to follow procedures exactly in order to make sure the data is reliable.  And 

since I could not be sure procedures were followed exactly, this was another reason not to 

use the data from physical measurements.   

Similar categorical problems existed with our study, as did with the ITHP study.  

In categorizing participants as regularly active or irregularly active, MOSPA-Q 

questioning did not differentiate between simultaneous or sequential PA over the past 

twelve months.  So some participants might have done multiple sports or exercise over 

the past twelve months, but we could not tell if they were done at the same time or one 

after the other.  This made determining 1-6 months or 6-12 months difficult in a few 

cases.  Further study should focus on randomizing the sample, having larger sample sizes, 

and collecting more PA data.  Eventually barriers and facilitators can be studied and 

recommendations made.   

In conclusion, the most important part of this study might have been the 

knowledge gained from working with an understudied population; a population that has 
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traditionally been hard to reach, because of mistrust, or whatever it might be.  Future 

research should be aware of these problems.  The low number of participants, because of 

lack of incentive or possible mistrust, conducting data collection in an orderly and 

efficient way, being there to observe blood pressure being taken, offering enough 

incentive to ensure random sampling, and most importantly doing whatever it takes to 

gain the trust of the community, should all be addressed in future research.  In 2014, 

Colorado State University Institutional Review Board sent out a document called 

“Human Research Participant Protection Native American Population”.  The document 

gives tips on working with the Native American (American Indian) population, such as 

find out if you need permission from within the tribe, work with collaborators to make 

sure material is culturally appropriate, and don’t be helicopter researcher (give back to 

the tribe).  This would be a great place to start for anyone thinking of working with this 

population.     
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APPENDIX C: ITHP & MOSPA QUESTIONNAIRES 
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