
Relationship of Physical Activity to A1C in Mexican
American Adults with Type 2 Diabetes Mellitus

Item Type text; Electronic Dissertation

Authors Sandhu, Prabhdeep

Publisher The University of Arizona.

Rights Copyright © is held by the author. Digital access to this material
is made possible by the University Libraries, University of Arizona.
Further transmission, reproduction or presentation (such as
public display or performance) of protected items is prohibited
except with permission of the author.

Download date 24/05/2023 20:26:47

Link to Item http://hdl.handle.net/10150/625464

http://hdl.handle.net/10150/625464


RELATIONSHIP OF PHYSICAL ACTIVITY TO A1C IN MEXICAN AMERICAN 
 

ADULTS WITH TYPE 2 DIABETES MELLITUS 
 
 
 

by 
 

Prabhdeep Sandhu 
 
 
 
 

________________________ 
Copyright © Prabhdeep Sandhu 2017 

 

 
A DNP Project Submitted to the Faculty of the 

 
COLLEGE OF NURSING 

 
In Partial Fulfillment of the Requirements 

For the Degree of 
 

DOCTOR OF NURSING PRACTICE 
 

In the Graduate College 
 

THE UNIVERSITY OF ARIZONA 
 
 
 
 
 
 

2 0 1 7 



 
 
 

2

THE UNIVERSITY OF ARIZONA 

GRADUATE COLLEGE 

As members of the DNP Project Committee, we certify that we have read the DNP Project 

prepared by Prabhdeep Sandhu entitled “Relationship of Physical Activity to A1C in Mexican 

American Adults with Type 2 Diabetes Mellitus” and recommend that it be accepted as fulfilling 

the DNP Project requirement for the Degree of Doctor of Nursing Practice. 

 

______________________________________________________________ Date: May 9, 2017 
Anne G. Rosenfeld, PhD, RN, FAHA, FAAN 
 

______________________________________________________________ Date: May 9, 2017 
Donna B. McArthur, PhD, APRN, FNP-BC, FAANP, FNAP 
 

______________________________________________________________ Date: May 9, 2017 
Marylyn M. McEwen, PhD, PHCNS-BC, FAAN 
 
 
Final approval and acceptance of this DNP Project is contingent upon the candidate’s submission 
of the final copies of the DNP Project to the Graduate College. 
 
I hereby certify that I have read this DNP Project prepared under my direction and recommend 
that it be accepted as fulfilling the DNP Project requirement. 
 

______________________________________________________________ Date: May 9, 2017 
DNP Project Director: Anne G. Rosenfeld, PhD, RN, FAHA, FAAN 
 



 
 
 

3

STATEMENT BY AUTHOR 

This DNP Project has been submitted in partial fulfillment of requirements for an 
advanced degree at The University of Arizona and is deposited in the University Library to be 
made available to borrowers under rules of the Library. 
 

Brief quotations from this DNP Project are allowable without special permission, 
provided that accurate acknowledgment of source is made. Requests for permission for extended 
quotation from or reproduction of this manuscript in whole or in part may be granted by the head 
of the major department or the Dean of the Graduate College with in his or her judgment the 
proposed use of the material is in the interests of scholarship. In all other instances, however, 
permission must be obtained from the author.  

 
 
 
       SIGNED: Prabhdeep Sandhu 

 
 
 

 



 
 
 

4

TABLE OF CONTENTS 

LIST OF TABLES ...........................................................................................................................6 

ABSTRACT .....................................................................................................................................7 

PROBLEM IDENTIFICATION ..................................................................................................8 

Introduction ....................................................................................................................................8 

Background ....................................................................................................................................8 

Local Problem ..............................................................................................................................10 

Purpose and Implication to Advance Practice Nursing ...........................................................11 

Study Questions ............................................................................................................................12 

FRAMEWORK AND SYNTHESIS OF EVIDENCE ..............................................................12 

Theoretical Framework ...............................................................................................................12 

Concepts and Measures ...............................................................................................................14 

LITERATURE REVIEW ...........................................................................................................14 

Inclusion Criteria .........................................................................................................................14 

Synthesis of Evidence ...................................................................................................................15 

Comparison of Study Results ......................................................................................................17 

Strengths, Weaknesses and Gaps ...............................................................................................18 

METHODOLOGY ......................................................................................................................18 

Ethical Consideration and IRB Process .....................................................................................19 

Study Design .................................................................................................................................19 

Participants and Settings .............................................................................................................21 

DATA EVALUATION ................................................................................................................21 

Parent Study Data Collection .....................................................................................................21 

Measures .......................................................................................................................................22 

Data Analysis ................................................................................................................................23 

RESULTS .....................................................................................................................................25 

Research Questions Findings ......................................................................................................26 

DISCUSSION ...............................................................................................................................28 

 



 
 
 

5

TABLE OF CONTENTS – Continued 

Implications for Practice .............................................................................................................30 

Conclusion ....................................................................................................................................31 

APPENDIX A: LITERATURE EVIDENCE TABLE .................................................................33 

APPENDIX B: FAMILY DIABETES STUDY (PHASE 2) .......................................................45 

DEMOGRAPHIC DATA FORM: PARTICIPANT WITH T2DM ........................................46 

P-IPAQ .....................................................................................................................................49 

P-PEDOMETER LOG .............................................................................................................51 

FAMILY DIABETES STUDY – HOW TO WEAR YOUR PEDOMETER..........................52 

APPENDIX C: STEP CONVERSION ........................................................................................53 

STEP CONVERSION CHART ...............................................................................................54 

REFERENCES ..............................................................................................................................56 



 
 
 

6

LIST OF TABLES 

TABLE 1. Participant Characteristics (N=157) ........................................................................26 

TABLE 2. Correlations ..............................................................................................................27 

TABLE 3. Physical Activity Goals Achieved .............................................................................28 

 



 
 
 

7

ABSTRACT 

 The main purpose of this DNP project was to understand the relationship between 

physical activity and A1C levels in Mexican- American adults with Type 2 diabetes mellitus. 

This project also determined how many of the participants achieved the recommended physical 

activity goal and whether there was a difference between physical activity measured by 

International Physical Activity Questionnaire (IPAQ) and physical activity measured by a 

pedometer. Another aim of this study was to determine the relationship between physical activity 

and body mass index (BMI) in this sample. The expected results of the primary questions were to 

have a negative correlation between physical activity measured with IPAQ and pedometer to 

A1C; however the results were not statistically significant. There was a difference between 

activity measured through IPAQ and pedometer however that wasn’t statistically significant. 

With the results of this project, practitioners will be able to understand the importance of 

physical activity in management of Type 2 diabetic Mexican American population and also 

direct ideas for future research on the role of physical activity in diabetic management.  
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PROBLEM IDENTIFICATION 

Introduction 

Diabetes is a worldwide health problem with an estimated 29 million people living with it 

in the United States (Centers for Disease Control and Prevention [CDC], 2014a). Even though 

people with diabetes are living longer and have a good quality of life (CDC, 2014a), there is still 

room for improvement in regards to the importance of managing non pharmacological 

interventions such as physical activity. It is alarming that every 17 seconds someone is diagnosed 

with diabetes in the United States (U.S.) (Chow, Foster, Gonzalez, & Mclver, 2012). Of the 

global population diagnosed with diabetes, 90% have Type 2 Diabetes Mellitus (T2DM) (World 

Health Organization [WHO], 2015a). Research suggests that antidiabetic medications only have 

a limited effect on glucose control in T2DM (Tuomilehto, 2009) and that non pharmacological 

approaches including diet and physical activity are an important part of the T2DM management 

plan (Kumar, Tripathi, Chauhan, & Singh, 2013). Physical activity has been shown to improve 

glucose uptake by increasing insulin sensitivity and reducing body adipose tissue (Kumar et al., 

2013). Lack of physical activity has been linked with increased mortality in patients with T2DM 

(Kumar et al., 2013).  

Background 

Out of the estimated 29 million adults with diabetes (CDC, 2014a), 12.8% of the 

population is Hispanic which is further subdivided into 8.5% for Central and South Americans, 

9.3% for Cubans, 13.9% for Mexican Americans, and 14.8% for Puerto Ricans (American 

Diabetes Association [ADA], 2015a). T2DM is highly prevalent in Hispanics and is the fifth 

leading cause of death in this population (Chukwueke, & Cordero-Maclntyre, 2010). Considering 
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diabetes can result in many complications such as hypertension, stroke, blindness and many 

more (ADA, 2015a), the personal and financial burden of this disease is extensive. About $245 

billion is spent annually for diabetes which includes $176 billion in direct costs and $69 billion 

in indirect costs (ADA, 2015a). Since the Mexican-American diabetic population comprises 

29.6% of the entire Arizona population (Arizona Department of Health Services, 2011), 

interventions targeted at this group can help reduce diabetes related complications and the 

financial burden.  

According to the National 2005 Behavioral Risk Factor Surveillance System, 56.3% 

Hispanics compared to 48.9% non-Hispanic whites failed to meet the recommended physical 

activity goal (Mier, Medina, & Ory, 2007). Obesity is one of the risk factors for T2DM (Colberg 

et al., 2010). In 2010, obesity in the general population in Arizona was 24.3% compared to 34% 

nationwide (Montiel et al., 2011). The age-adjusted obesity in the general population in Arizona 

was 24.3% compared to 34% in the national population in 2010 (Arizona Department of Health 

Services, 2011). Per the ADA, a person is considered overweight or obese if the BMI is greater 

than or equal to 25 kg/m2 (Cefalu et al., 2015). Several studies have suggested that being 

physically active can be very beneficial in the prevention and management of diabetes 

(Tuomilehto, 2009), however there can be some barriers in this population. Some of the barriers 

to physical activity include lack of time, being tired, lack of self-discipline (Bautista, Reininger, 

Gay, Barroso, & McCormick, 2011), environmental access, multiple role responsibilities, 

neighborhood safety, and lack of social support networks (Ickes & Sharma, 2012).  

Prior to beginning any study related to diabetes, it is crucial to understand evidence based 

recommendations from the American Diabetes Association (ADA) of physical activity and BMI 
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(Body Mass Index) goals, and A1C levels. The ADA recommends that adults over the age of 18 

with diabetes should perform at least 150 minutes/week of moderate intensity aerobic physical 

activity spread over at least three days/week with no more than two consecutive days without 

exercise (Cefalu et al., 2015). Aerobic physical activities include brisk walking (outside or inside 

on a treadmill), bicycling, dancing, swimming, tennis, stair climbing, hiking, rowing, or 

moderate to heavy gardening (ADA, 2015b). The A1C level goal of an adult with diabetes 

should be approximately 7% or less, as that level has shown to reduce microvascular 

complications related to diabetes (Cefalu et al., 2015). The question of interest in this DNP 

project is the effect of physical activity on the A1C level in a select subgroup of Mexican 

American adults.  

Local Problem 

The Hispanic population comprises about one-third of Arizona’s population with 9.2% 

who have diabetes compared to 7.8% of non-Hispanic whites (Peacock et al., 2008). Diabetes 

was the seventh leading cause of death for Arizona residents in 2014 (CDC, 2016e). Compared 

to the white, non-Hispanic population, the Hispanic population was three times higher in regards 

to diabetes mortality rate (Peacock et al., 2008). As far as physical activity in the Arizona adults 

regardless of ethnicity, 19% reported that during the past month they did not participate in any 

physical activity (CDC, 2012c). Considering these statistics, it is imperative for health care 

providers to understand the relationship between physical activity and A1C levels in this 

population. These results could be beneficial in motivating this population to be physically 

active.  
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Purpose and Implication to Advanced Practice Nursing  

The purpose of this DNP project was to examine the relationship between physical 

activity and A1C levels in Mexican American adults with T2DM. A secondary data analysis was 

conducted from a larger study, Decreasing Diabetes Disparities: Building Mexican American 

Family Social Capital (NIH, National Institute of Minority Health and Health Disparities, 

1R01MD005837-01A1 (McEwen, PI). Achieving this purpose can assist clinicians in 

understanding the relationship between physical activity and diabetes management. In addition, 

this project determined how many participants achieved the recommended physical activity goal. 

Findings from this project will inform future interventions related to increasing physical activity. 

An interesting comparison was whether there was a difference between physical activity 

measured by International Physical Activity Questionnaire (IPAQ) and physical activity 

measured by a pedometer. Another aim of this study was to determine the relationship between 

physical activity and body mass index (BMI) in this sample. Currently there are no research 

studies exploring if increased physical activity or weight reduction is of greater importance for 

effectively managing diabetes (Annesi & Johnson, 2013).  

Stakeholders are persons or groups with vested interest in a clinical decision and 

evidence that supports the decision (Agency for Healthcare Research and Quality [AHRQ], 

2014). Stakeholders for this DNP project included: Mexican American patients with T2DM and 

their families, clinicians especially advanced practice nurses, health care clinics, healthcare 

policymakers and the health care industry. This DNP project demonstrated how to analyze key 

practice data in order to understand the population’s needs prior to implementing an intervention. 
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The findings of this DNP project can assist healthcare practitioners in determining the 

relationship between A1C and physical activity.  

Study Questions 

Primary Questions: 1) What is the relationship between physical activity and A1C levels 

in a sample of Mexican American adults with T2DM? 2) Does this relationship differ between 

physical activity measured by the International Physical Activity Questionnaire (IPAQ) or 

physical activity measured with a pedometer? 

Secondary Questions: In this sample: 1) How many participants achieved the 

recommended physical activity goal? 2) What is the relationship between physical activity and 

BMI? 

FRAMEWORK AND SYNTHESIS OF EVIDENCE 

Theoretical Framework 

The Integrated Theory of Health Behavior Change (ITHBC) was the theoretical model  

used to guide this DNP project. The ITHBC theory was developed by Polly Ryan, PhD, during 

her postdoctoral fellowship through systematic review of the literature (Ryan, 2009). The ITHBC 

is a blend of concepts from several theories including theories of health behavior change, self-

regulation theories, social support theory, and research related to self-management of chronic 

illnesses (Ryan, 2009). The major constructs of this theory are that health behavior change can 

be strengthened by fostering knowledge and beliefs, increasing self-regulation skills, and 

enhancement of social facilitation (Ryan, 2009).  

According to this theory, a person will be more likely to engage in health behavior 

activities if they have enough knowledge about the specific health behavior change and embrace 
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health beliefs consistent with the behavior (Ryan, 2009). It is proposed that knowledge and 

health beliefs are linked in promoting self- regulation activities (Ryan, 2009). Self-regulation is 

the process used to change health behaviors which include several activities including goal 

setting, self-monitoring and self-evaluating (Ryan, 2009). Social facilitation positively impacts 

engagement in health behavior activities. Social facilitation involves a more collaborative 

approach with the patient, family and the health care provider in order to assist the patient in 

embracing health behavior activities. The intention of ITHBC is to facilitate health behavior 

change in regards to managing chronic conditions and health promotion (Ryan, 2009).  

The outcomes of this theory are both proximal and distal (Ryan, 2009). For this particular 

DNP proposal this author will focus on the proximal outcome of the actual engagement in self-

management behavior of physical activity (Ryan, 2009). With the use of this theoretical 

framework, the results of this study can be used in developing health promotion activities such as 

physical activity programs for adults with T2DM to lower their A1C level. These results can be 

used to educate this population regarding the positive effects of physical activity on A1C levels. 

After the patient verbalizes and accepts the positive benefits of physical activity, then the focus 

can be on self-regulation skills. The main goal of this project was to gather enough information 

of the impact of physical activity on A1C and BMI which can be passed on to the Mexican 

American adult T2DM population and their family members to improve their knowledge and 

health belief which in turn leads to health behavior change (Ryan, 2009). This model can be used 

to foster health behavior change interventions in regard to physical activity to A1C levels in 

Mexican American adults with T2DM.  
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Concepts and Measures 

Prior to proceeding to examining the relationship of physical activity and A1C, it is 

important to understand the concepts and terms related to this DNP project. The constructs from 

the ITHBC to be studied are the health behavior of physical activity and the self-managing 

physical response of A1C and BMI.  

According to the WHO, physical activity can be defined as any bodily movement 

produced by skeletal muscles that require energy expenditure (2015b). Per ADA (2015b), 

moderate intensity exercise is defined as an individual working hard enough that you can talk but 

not sing during the activity. Vigorous exercise is defined as being unable to say more than a few 

words without pausing for a breath during activity (ADA, 2015b). In order to determine the 

amount of physical activity, several tools are available. Per the ADA the recommended physical 

activity goal is ≥150 min/week moderate-intensity aerobic activity (50%-70% max heart rate), 

spread over ≥3 days/week with no more than two consecutive days without exercise (Cefalu et 

al., 2015). With the pedometer, it is recommended to walk a minimum of 3000 steps in 30 

minutes on five days each week to equal the ADA recommendation of at least 150 minutes per 

week (Marshall et al., 2009).  

LITERATURE REVIEW 

Inclusion Criteria 

A literature review was conducted for articles published between the years 2006 to 2013. 

Terms used for the search consisted of: “physical activity and A1C,” “scholarly articles A1C and 

physical activity in Mexican Americans,” “scholarly articles A1C and physical activity,” 

“A1C/BMI/physical activity in Mexican Americans,” “exercise in T2DM Mexican Americans,” 
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“exercise A1C reduction Mexican Americans,” “relationship exercise A1C reduction Mexican 

Americans,” and, “exercise and A1C relationship.” Google Scholar and PubMed were used to 

search for evidence based articles. The search yielded 155 articles; eleven articles were selected 

based on the year of publication, the population, generalizability of the result, type of study 

design, and the sample size. A variety of study designs were considered including systematic 

reviews, meta-analysis, quasi-experimental studies, randomized control trials, pilot study, 

longitudinal study and pre-/post-test design. Details of the articles can be viewed in Appendix A.  

Synthesis of Evidence 

A meta-analysis by Snowling and Hopkins (2006) included 27 articles that demonstrated 

aerobic, resistance and combined exercises produced clear but small reductions in A1C, fasting 

glucose, postprandial insulin, insulin sensitivity and fasting insulin. Combined exercise is the 

only one that showed reduction in body mass. The results also showed that studies lasting greater 

than 12 weeks showed a reduction in A1C of 0.8 +/- 0.3% whereas the studies lasting less than 

12 weeks showed reduction in A1C of 0.4 +/- 0.4%. Another quasi experimental study conducted 

by Annesi and Johnson (2013) showed significant improvement in BMI and A1C in a sample of 

59 patients after at least 20-30 minute sessions of moderate cardiovascular activities three times a 

week.  

One of the systematic reviews by Ickes and Sharma (2012) did not measure A1C but 

showed significant decrease in BMI which included greater than or equal to 35% of Hispanic 

adults. Another systematic review that analyzed articles from different countries including 

United States of America, Australia, Italy, Japan, Brazil, Sweden, Ghana and Iran showed 

significant improvement in glycemic control, fasting blood glucose level, insulin sensitivity and 
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weight loss with high intensity aerobic exercises (Tent, Das, & Henry, 2013). Five out of the 25 

articles showed reduction specifically of the A1C (Tent, Das, & Henry, 2013). Another 

controlled trial with parallel group design and matched subjects consisted of 20 patients who 

were assigned to a 10-week exercise intervention program (Bweir et al., 2009). Results showed 

significant reduction in A1C and blood glucose levels (Bweir et al., 2009).  

One randomized controlled trial (RCT) consisted of 262 sedentary men and women with 

Type 2 diabetes mellitus from which 3.8% Hispanic/other (Church, 2010). The researchers 

compared the effects of aerobic, resistance and combined exercise on A1C (Church, 2010). 

Results showed that both resistance and aerobic training provided benefits but only the 

combination of the two were associated with reduction in A1C levels (Church, 2010). One 

systematic review and meta-analysis of randomized controlled trials (RCTs) chose articles that 

compared relationship of any category of structured exercise training to A1C (Umpierre et al., 

2011). Results indicated that any structured exercise versus control group led to A1C reduction -

0.67% (p<0.001) (Umpierre et al., 2011). It also showed that structured exercise greater than 150 

minutes/week led to greater reduction in A1C (0.89%; p<0.001) compared to less than 150 

minutes/week (0.36%; p < 0.001) (Umpierre et al., 2011).  

Another study showed a decrease in BMI (0.025) and A1C levels (greater than 0.5%) in 

nine Hispanic individuals from a total sample size of 262 participants (Senechal et al., 2013). 

The article also showed that increasing fitness and decreasing central adiposity led to a reduction 

in the number of anti-diabetic medications post intervention (Senechal et al., 2013). In one 

longitudinal study, a three-month trial of a Spanish language comprehensive diabetes education 

program was conducted to determine the impact of teaching about diet and exercise on the 
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patients (Wheeler et al., 2012). Participants were provided with glucose log sheet and Arizona 

Activity Frequency Questionnaire (AAFQ) (Wheeler et al., 2012). Post intervention significant 

reduction was seen in A1C (0.9%; p=0.01) and in waist circumference (1.52cm; p=0.04) 

(Wheeler et al., 2012). A study conducted by Vincent (2008) with 20 Mexican Americans 

showed similar results after an education session and activity measurement with the use of a 

pedometer. His study indicated a significant decrease in BMI along with improvements in the 

A1C however the A1C results did not reach statistical significance. Vincent’s study also showed 

an increase in the number of steps with the use of a pedometer compared to pre-intervention.  

The International Physical Activity Questionnaire (IPAQ) questionnaire and the data 

reported through a pedometer was studied and compared. The sample consisted of 1239 Belgian 

participants who completed the questionnaire and the pedometer (Cocker, Cardon, & 

Bourdeaudhuij, 2007). Pedometer results showed an average of 9655 steps/day (Cocker, Cardon, 

& Bourdeaudhuij, 2007). When compared to the IPAQ, there were significant differences 

between the five pedometer groups for time spent walking (F=17.5), moderate physical activity 

(F=14.7) and vigorous physical activity (F=8.1) (Cocker, Cardon, & Bourdeaudhuij, 2007). 

Pedometer determined data provided enough evidence to discriminate between levels of physical 

activity reported on the IPAQ (Cocker, Cardon, & Bourdeaudhuij, 2007).  

Comparison of Study Results 

Most of the studies reviewed (n=8) indicated a reduction in A1C values post-physical 

activity intervention. This suggests that exercise produces a significant effect on glycemic 

control. Not only that, some studies (n=6) showed significant improvement in other measures as 

well including BMI and other glycemic measures such as fasting glucose, insulin sensitivity, and 
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fasting insulin. When comparing the use of pedometer and IPAQ, results suggested that a 

pedometer provides more accurate measurement of the amount of activity. Per one study, 

differences were seen among the answers provided on IPAQ versus the pedometer (Cocker, 

Cardon, & Bourdeaudhuij, 2007).  

Strengths, Weaknesses and Gaps 

The appraised studies had several strengths, and few weaknesses. Strengths identified 

include a strong research design such as randomized controlled trials, systematic reviews and 

meta-analysis, clear description of statistical analysis, and current and updated research articles. 

Weaknesses include small sample size, population not specific to Mexican Americans, bias in 

qualitative studies, combined effects of both diet and exercise in some studies and lack of 

blinding. As far as research gaps are concerned, several were identified making it appropriate to 

conduct this study. Some studies lacked Mexican American population; therefore, this proposed 

study will only include this population. Another research gap identified is that some of the 

studies combined the effect of exercise with diet and medications. Also studies with larger 

sample size will increase the generalizability of the study results.  

METHODOLOGY 

A secondary data analysis from baseline data of a larger study, Decreasing Diabetes 

Disparities: Building Mexican American Family Social Capital (NIH, National Institute of 

Minority Health and Health Disparities, 1R01MD005837-01A1 (McEwen, PI) was conducted.  

The main purpose of this analysis was to determine the relationship between physical activity 

measured with the IPAQ and with pedometers to A1C levels in Mexican American adults with 

T2DM. Secondary questions were also addressed including the population who actually achieved 
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the recommended physical activity goal and the relationship between physical activity and BMI. 

In this section, study design, settings, participants, data collection tools and data analysis 

methods were discussed.  

Ethical Consideration and IRB Process 

Even though this was a secondary data analysis, the concepts of respect, beneficence and 

justice were still considered. Permission to use the data was obtained from Dr. McEwen prior to 

using the data. A de-identified data set containing only the variables of interest to this study was 

prepared by Dr. McEwen and provided to the author. In the parent study, informed consent was 

taken and research subjects were fully aware of the study and its intervention. In this study, the 

author tried to get the maximum possible benefit out of the data provided to her. As far as the 

IRB process, the author needed to fill out the F309 form (Human Research Determination). A 

secondary data analysis that is not collected specifically for the proposed project and that is 

unidentifiable may not be considered human research (Marsh, n.d.). The author needed to obtain 

all needed signatures and was submitted to HSPP for review (Marsh, n.d.).  

Study Design 

In the parent study, a mixed method approach was implemented in two phases in which 

phase I was qualitative and phase II was quantitative. For this DNP project, select quantitative 

data from phase 2 was analyzed to answer the study questions. In phase I of the parent study, the 

concept of community based participatory research (CBPR) was used to engage Mexican 

American adults with T2DM and a family partner to improve a diabetes education and social 

support intervention (McEwen & Murdaugh, 2014). 12 Mexican American adults with T2DM 

and 12 family members in the United States-Mexico border region participated in 6 focus group 
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interviews in a private room at a neighborhood community center (McEwen & Murdaugh, 2014).  

In phase 2, a randomized experimental design was used to determine the effect of diabetes 

education on behavioral outcomes including diabetes self-management and self-efficacy, 

diabetes distress, nutrition and physical activity behaviors and biologic outcomes including 

glycemic control (McEwen, Pasvogel, Murdaugh, & Hepworth, 2017). Data were collected at 

baseline, post-intervention (3 months) and at a six-month post-intervention to measure the 

outcomes (McEwen et al., 2017). This DNP project only used the baseline data from participants 

with T2DM who participated in the parent study. The 12 week intervention program included 3 

components: 1) six 2 hour educational and social support group sessions conducted weekly for 6 

weeks; 2) three 2- hour home visits scheduled weekly for 3 weeks; 3) three 20 minute telephone 

calls scheduled weekly for 3 weeks (McEwen et al., 2017).  

The data analysis for this DNP project was considered to be “the research question-

driven” approach in which researchers have a question in mind and then they look for databases 

in regards to the question (Cheng & Phillips, 2014, p 373). Some of the advantages of a 

secondary data analysis method include low cost, cleaned data by professional staff members, 

use of statisticians in large scale research studies, and less time spent on collecting data (Cheng 

& Phillips, 2014). Since 2003, the United States National Institute of Health requires all projects 

with annual direct costs of 500,000 dollars or more to include data-sharing plans in their 

proposals (Cheng & Phillips, 2014). Secondary data analysis is especially beneficial for students 

due to the cost effectiveness.  
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Participants and Settings 

The parent study intervention was conducted in several urban neighborhoods in the 

Arizona border region. Participants included Mexican Americans with T2DM who were: 1) ages 

35-74; 2) Mexican origin; 3) spoke and read Spanish or English; 4) T2DM diagnosis for at least 

1 year; 5) A1C > or equal to 8.0%; 6) had not participated in a diabetes education program 

within the last year; 7) able to walk at least 1 mile through self- report; 8) access to and ability to 

talk on the phone; and, 9) had at least one family member willing to participate (McEwen, & 

Murdaugh, 2014). Participants were excluded if they were pregnant, with a disability or with a 

terminal condition (McEwen & Murdaugh, 2014). The inclusion criteria for the family member 

were: 1) at least 18 years of age; 2) spoke and read Spanish or English; and, 3) willing to 

participate in the intervention (McEwen & Murdaugh, 2014). A total of 157 participants (with 

T2DM and family member) participated with 83 being in the intervention group and 74 in the 

control group (McEwen et al., 2017).  

DATA EVALUATION 

Parent Study Data Collection 

Informed consent was collected prior to the study. A bilingual data collector collected 

baseline data from the participants with T2DM. Family members were consented as well. In 

phase I, bilingual native Spanish speakers conducted 6 audio recorded 1-hour focus group 

interviews every 2 weeks for 3 months (McEwen & Murdaugh, 2014).  A demographic data 

form was utilized to collect descriptive data from the participants. It is a 22-item form for the 

participant and 20-item form for the family member which includes personal characteristics such 

as age, gender, relationships, education, length of time with diabetes, geographic proximity etc. 
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Participants completed the seven-item short form International Physical Activity Questionnaire 

(IPAQ) that asks the participant the number of days and hours/minutes per day they engage in 

vigorous and moderate activity, walking and are sedentary (sitting) in the past seven days. The 

Yamax Digi-Walker SW-200 pedometer was used to collect the actual distance walked per day 

based on the number of steps taken. BMI and Glycosylated Hemoglobin (A1C) were also 

collected. Baseline data from the questionnaires, BMI, A1C and the pedometer readings are to 

provide the data for this DNP project. Participants and family members were oriented to all 

measures and questions by the data collectors. Participants received a pedometer with picture 

instructions and were asked to demonstrate reading the pedometer, pedometer log instructions, 

and asked to demonstrate documentation of steps. There were weekly telephone conversations 

between the data collectors and the participants to assess pedometer use and solve any issues.  

Measures 

The Yamax Digi-Walker SW-200 pedometer was used to collect the actual distance 

walked per day based during a one-week period on the number of steps taken. A digital step 

pedometer is a reasonably accurate device that can be used for most physical activity for which 

there is a stepping motion (Division of Nutrition Research Coordination [DNRC], 2010). The 

short form seven-item IPAQ assesses physical activity through a comprehensive set of domains 

including leisure time, domestic and gardening activities, work related and transport related 

activity (International Physical Activity Questionnaire [IPAQ], 2004). The short form IPAQ asks 

about three specific activities in the four domains within the last seven days (IPAQ, 2005). The 

types of activities that are measured include: walking, moderate intensity, and vigorous intensity 

activity (IPAQ, 2005). Computation of the total score for the short form requires addition of the 
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duration in minutes and frequency or days of walking, moderate-intensity, and vigorous intensity 

activities (IPAQ, 2005). The short form IPAQ can be viewed as attachment as Appendix B. The 

IPAQ and pedometer are the two tools that were used in this study to determine whether or not 

the sample reached their expected physical activity goal.  

A1C is the test that reflects the average glycemia over three months and provides a strong 

predictive value for diabetes complications (Cefalu et al., 2015). In this study, A1C per a 

fingerstick blood specimen was measured with the DCA 2000 point of care testing. It is 

considered to be the most objective and reliable measure of long-term metabolic control 

(Delamater, 2006). A1C is reported as a percentage; the normal range for an individual without 

diabetes is below 5.7% and for an individual with diabetes the A1C less than 7% can reduce the 

risk of diabetes complications (National Institute of Diabetes and Digestive and Kidney 

Diseases, 2014). CDC defines BMI as a person’s weight in kilograms divided by the square of 

height in meters (2015d). Obesity in adults is defined as BMI of 30 or greater and overweight as 

BMI between 25-29.9 (Hammond, & Levine, 2010). Stadiometer is used for height 

measurement, weight scale is used for weight, and NIH online instrument is used to calculate 

BMI. 

Data Analysis 

The de-identified data set with the following variables were obtained from the Principal 

Investigator: age, gender, number of years with T2DM, BMI, A1C, IPAQ and pedometer steps. 

The demographic data form was utilized to obtain personal characteristics information from the 

participants. Descriptive statistics was used to summarize the demographic and clinical 

characteristics of the sample (Spriestersbach, Rohrig, Prel, Gerhold-Ay, & Blettner, 2009). For 
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the secondary data analysis, Pearson product-moment correlation coefficient test and chi square 

analysis were conducted. Below are the study questions along with the type of data analysis 

method that was used. SPSS Statistics 21 was used to conduct the analysis.  

Primary Questions: 1) What is the relationship between physical activity and A1C levels 

in Mexican Americans adults with T2DM? 2) Does this relationship differ between physical 

activity measured by the International Physical Activity Questionnaire (IPAQ) and physical 

activity measured with a pedometer? 

Pearson product-moment correlation coefficient was done twice. It was used to determine 

the type of relationship (positive, negative or no relationship) between physical activity 

measured with IPAQ and pedometer and their relationship to A1C. Correlation is a method used 

to assess a possible two-way linear association between two continuous variables (Mukaka, 

2012). Correlation coefficient represents the strength of the linear association (Mukaka, 2012). 

Zero indicates no relationship and -1 and +1 indicates a perfect linear relationship (Mukaka, 

2012). Negative indicates inverse relationship (one variable goes up the other goes down) and 

positive indicates both variable go up (Mukaka, 2012).  

Secondary Questions: 1) In this sample, how many participants achieved the 

recommended physical activity goal? The baseline data was separated into a ‘yes’ or ‘no’ 

whether or not they achieved the American Diabetes Association (ADA) recommended physical 

activity goal based on the IPAQ and pedometer. The pedometer reading only gave the number of 

steps that needed to be converted to minutes to compare it to the ADA recommendation. It is 

recommended for individuals to walk a minimum of 3000 steps in 30 minutes on five days each 

week to equal the recommended physical activity by the ADA (Marshall et al., 2009). Appendix 
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C demonstrates the conversion process. The recommended physical activity goal by the ADA is 

≥150 min/week moderate-intensity aerobic activity (50%-70% max heart rate), spread over ≥3 

days/week with no more than two consecutive days without exercise (Cefalu et al., 2015). The 

Pearson Fisher Chi Square Goodness-of-fit was conducted to compare the expected and observed 

values to determine how well the experimenter’s prediction fit the data (Bolboaca, Jantschi, 

Sestras, Sestras, & Pamfil, 2011). This test compares proportions actually observed in a study 

with the expected to establish if they are significantly different (Onchiri, 2013); 2) What is the 

relationship between physical activity and BMI? Pearson product-moment correlation coefficient 

was done twice to determine the relationship. Correlation was done between physical activity 

measured with IPAQ and BMI and with pedometer and BMI.  

Results are displayed in tables and the findings described in text. 

RESULTS 

Descriptive statistics of the participants’ characteristics are presented in Table 1. With a 

total of 157 participants, 102 were female at 65% leaving 55 as male at 35%. The mean age of 

participants was 53.5 with standard deviation 9 and range from 35-75. Mean years of participants 

with T2DM was 11.5 with standard deviation 9 and range from 1-40. Mean BMI 33.3 with 

standard deviation of 6.9 and range from 18.6-56.3. Mean A1C of 10 with standard deviation of 

1.6 and range from 8-14. The IPAQ scores were separated into vigorous (M=1.74) and moderate 

(M=1.82) physical activity and walking (M=3.6) in the last seven days. Standard deviation was 

2.3 for vigorous and moderate physical activity and 2.6 for walking. Average pedometer steps in 

the last seven days were 4810 with standard deviation of 2389.5 and range 261.7 to 13155.7.  
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TABLE 1. Participant Characteristics (N=157) 

Characteristics N (%) Range 

Gender 102 65%  

 M (SD)  

Age 53.5 9.0 35-75 
Years with T2DM 11.5 7.8 1.0-40.0 
BMI 33.3 6.9 18.6-56.3 
A1C 10.0 1.6 8.0-14.0 
IPAQ last seven days 

- Vigorous PA 

- Moderate PA 

- Walked  

 
1.74 
1.82 
3.6 

 
2.3 
2.3 
2.6 

 
0-7 
0-7 
0-7 

Steps for last seven days 4810 2389.5 261.7-13155.7 
Note: T2DM: Type 2 diabetes mellitus; BMI: Body Mass Index; A1C: Adult Glycated Hemoglobin; IPAQ: 
International Physical Activity Questionnaire short form; PA: Physical activity  

Research Questions Findings 

Primary questions: 1) What is the relationship between physical activity and A1C levels 

in Mexican American adults with T2DM? 2) Does this relationship differ between physical 

activity measured by the IPAQ and physical activity measured with a pedometer?  

Pearson product-moment correlation coefficient was conducted to determine whether 

there was a positive, negative or no relationship. The expected result was there would be 

negative correlation between physical activity and A1C. Table 2 lists the correlations. IPAQ was 

scored in four different ways through vigorous, moderate, walking and total physical activity. 

There was negative correlation between vigorous IPAQ PA at -0.125, moderate IPAQ PA at -

0.108 and total PA IPAQ at -0.072 however these are not significant correlations which should 

be less than 0.05. There was no negative correlation between mean pedometer steps and A1C. 
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TABLE 2. Correlations  

Note: All correlations >0.05; A1C: Adult Glycated Hemoglobin; PA: Physical Activity; IPAQ: International 
Physical Activity Questionnaire short form  

Secondary questions: 1) In this sample, how many participants achieved the 

recommended physical activity goal? 2) What is the relationship between physical activity and 

BMI? 

The pedometer reading was only giving the number of steps that need to be converted to 

minutes to compare it to the ADA recommendation. Per ADA the recommended goal is to walk 

a minimum of 3000 steps in 30 minutes on five days each week (Marshall et al., 2009). The 

overall recommended physical activity for the IPAQ is greater than or equal to 150 minutes/week 

moderate-intensity aerobic activity spread over greater than or equal to three days per week with 

no more than two consecutive days without exercise (Cefalu et al., 2015). We were only able to 

determine the number of participants who achieved the goal for walking 3000 steps minimum 

five days a week as there was no information on time to walk those steps. And for the IPAQ we 

were only able to determine how many participants reached the moderate physical activity of 150 

minutes per week or greater. As we can see in Table 3, 91 (59.9%) were able to achieve the goal 

of walking a minimum of 3000 steps five days a week and 45 (31.5%) were able to reach the 

goal of 150 minutes per week or greater.  

 A1C BMI 

A1C -  
BMI -0.040 - 
Vigorous PA IPAQ -0.125 -0.035 
Moderate PA IPAQ -0.108 0.016 
Walking IPAQ 0.157 -0.023 
Total PA IPAQ -0.072 -0.025 
Pedometer Steps  0.042 -0.116 
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TABLE 3. Physical Activity Goals Achieved 

 N % 

Walked a minimum of 3000 steps 5 

days a week (Pedometer) ^1 

91 59.9 

Moderate physical activity goal 

achieved (150 minutes per week or 

greater) (IPAQ) ^2 

45 31.5 

Notes: ^1 N=152, ^2 N=143 

Correlation between physical activity and BMI was also conducted. Physical activity 

between IPAQ (vigorous, moderate, walking, and total physical activity) and mean pedometer 

steps were correlated with BMI. It was assumed that there be a negative correlation in a way that 

if physical activity goes up BMI goes down. Table 2 results show negative correlation between 

vigorous physical activity and BMI at -0.035, walking and BMI at -0.23, and total physical 

activity and BMI at -0.025. However, there was a positive correlation between moderate physical 

activity and BMI at 0.016. Physical activity between mean pedometer steps and BMI showed 

negative correlation at -0.116. The negative correlations between IPAQ categories and BMI were 

not statistically significant as they were greater than p = 0.05. Correlation between pedometer 

mean steps and BMI was negative, however, it wasn’t statistically significant.  

DISCUSSION 

The primary questions of this DNP project were: 1) What is the relationship between 

physical activity and A1C levels in Mexican American adults with T2DM? 2) Does this 

relationship differ between physical activity measured by the IPAQ and physical activity 

measured with a pedometer? The expected results were that there should be a negative 

correlation between physical activity and A1C. The secondary research questions were: 1) In this 

sample, how many participants achieved the recommended physical activity goal? 2) What is the 
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relationship between physical activity and BMI? It was expected for there to be negative 

correlation between physical activity and BMI. For all of these research questions, the results 

were not statistically significant.  

There can be several reasons that a study may not provide us with the expected results 

including low sample size, missing information, risk for bias, and limitations on the sample 

requirements. There was a difference between activity measured through IPAQ and pedometer 

steps. There was negative correlation between total physical activity measured through IPAQ 

and A1C, however not with the pedometer steps. This possibly indicates that since IPAQ is more 

subjective information and pedometer steps are more objective, the participants may not be 

providing accurate information in regards to the actual physical activity. The negative correlation 

wasn’t significant which could be due to missing participants and also limited range of A1C 

variation between 8 and 14.  

For the number of participants who actually achieved the goal, the results possibly 

indicate that participants may have been doing some kind of physical activity where their steps 

were being recorded hence higher number of physical activity goal reached with the pedometer. 

Also there were more participants missing in the IPAQ goal of greater than or equal to 150 

minutes per week or greater causing these variations. The participants also may not have been 

able to provide the accurate data as the exact amount of physical activity they did. When viewing 

the results for correlation between physical activity and BMI, it should be considered that 

pedometer is more objective in regards to the actual physical activity compared to IPAQ and also 

the number of missing participants. None of the results were statistically significant.  
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In the parent study results by Dr McEwen (2017), no significant improvements in 

physical activity were reported as well. Some of the barriers reported by the participants included 

family responsibilities, irregular work hours, lack of areas to walk and lack of exercise facilities 

(McEwen, 2017). It is crucial to be mindful to these barriers when dealing with this population 

and to potentially come up with possible solution. When comparing the results of the A1C 

reduction compared to this author’s data analysis, there was a change in A1C however was not 

clinically significant (McEwen, 2017).  However the parents study was not specifically in 

regards to physical activity and other factors were involved as well.  

In conclusion, findings from this author’s results and parent study author results indicate 

that longer interventions with larger sample size and diverse population are needed. Potential 

ways to overcome the barriers to physical activity can also have an affect on A1C reductions as 

participants may not be doing the recommended physical activity due to them. The ITHBC 

model can definitely be integrated in real clinical situations when dealing with this population in 

that educating them about the importance of exercise can assist in behavior change however 

practitioners need to be aware of the barriers associated with it.  

Implications for Practice 

From this study it can be implied that there was no statistically significant negative 

correlation between physical activity, A1C and BMI due to the possibilities of challenges in 

regards to data collection and data analysis. Further studies with larger sample size and diverse 

population evaluated over longer periods of time are recommended to increase confidence of the 

results. It would also be interesting to see the combination effect of diet along with exercise on 

A1C. Type 2 diabetes mellitus is a common chronic disease for which medication alone is not 
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going to be sufficient therefore patient should be encouraged on each of their visit the 

importance of physical activity. It should be discussed with patient in detail as to exactly the 

duration, intensity and frequency of exercise they should be doing.  

With 1.4 million Americans being diagnosed with diabetes every year (ADA, 2015a), it 

becomes crucial that doctoral prepared healthcare professionals are able to appraise previous 

literature on diabetes to understand the missing component of research that is needed to design, 

implement and evaluate an innovative quality improvement initiative for better health care 

outcomes for this population. Information systems and technology was a critical component to 

calculate and understand the statistical relationship between physical activity and A1C. 

These results from this project can be utilized to affect healthcare more at an institutional 

level if not state level. The results of this study can be disseminated to other healthcare providers 

through publications, social networking sites, brochures and pamphlets. This information can 

also be used for the pre diabetes population as a preventative measure by encouraging physical 

activity as an effort to stop them from being fully diabetic.  

Conclusion 

There was no statistically significant relationship between physical activity and A1C or 

BMI in Mexican American adults with T2DM in this study. Further larger studies are needed to 

determine the significance of physical activity on A1C and BMI in this population. 

Implementation of physical activity interventions in Mexican American adults with T2DM can 

be a cost effective method in reducing A1C if it can be demonstrated that it actually does lower 

the A1C. If patients can commit to performing regular physical activity, they can significantly 

lower their financial burden of medications and supplies such as lancets and strips. Doctoral 
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level providers need to be able to provide cost effective care benefiting the patient population 

and the organization. DNP graduates should also provide clinical prevention education of 

physical activity to at risk population for T2DM. Incorporation of physical activity in a T2DM 

patient should be a critical component in their plan of care. Medications alone are not sufficient 

in preventing complications in T2DM patients therefore a collaborative approach is needed 

between the patient, family and healthcare professionals in making sure that strong emphasis is 

placed on physical activity and diet. 
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APPENDIX A 

LITERATURE EVIDENCE TABLE 
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Reference Study 

Design 

Sample/Setting Methods/Measures Results/Recommendations Challenges to 

Scientific 

Rigor 
(Snowling, 
N.J., & 
Hopkins, W.G., 
2006) 

Meta analysis Sample:  
-Searches of PubMed and 
SportDiscus databases 
for studies published in 
English up to and 
including May 2006 
-Only controlled trials of 
supervised exercise 
training programs on type 
2 DM were eligible 
-N= 27 from which  
18 randomized, parallel-
group, controlled trials  
1 randomized crossover 
trial, and 8 controlled 
trials with unclear 
randomization 
-4-18 estimates for the 
effect of aerobic training, 
2-7 for resistance 
training, and 1-5 for 
combined training with 
1003 type 2 DM patients 
(Age 55 +/- 7 years over 
5-104 weeks) , duration 
of diabetes 1.8 years, 
baseline A1c 8.6 and 
baseline fasting glucose 
9.5 
Setting: Unspecified  
 

Methods: Meta analysis performed 
with a program for the mixed-
modeling procedure in the SAS 
Sex and exercise intensity was 
included as a numeric effect having 
an integer value of 1 (easy walking) 
through 5.  
Weekly frequency, session duration, 
and study duration were included in 
the model as a total time spent 
exercising during the study  
Total exercise time was replaced in 
the model by study duration (two 
levels < 12 and > 12 weeks)  
Meta analyzed effects for each 
measure in each study were 
expressed as standardized effects by 
dividing by the average baseline 
between-subject SD  
Measures: A1C 

Results:  
-Effects of exercise: Clear but small 
reductions in A1C with all three 
exercise modes (-0.43 +/- 0.29= 
small)  
-Other measures of glucose control 
(fasting glucose, postprandial 
glucose, insulin sensitivity, and 
fasting insulin) effects were 
beneficial and of small to moderate 
magnitude  
-All three modes of exercise 
produced trivial or unclear effects on 
blood lipids  
-Aerobic exercise had a clear but 
small benefit for total cholesterol 
-Combined exercise had a clear but 
small benefit for fasting glucose, 
body mass, HDL cholesterol and 
diastolic blood pressure  
-Mean effect of all three modes of 
exercise in studies lasting > 12 weeks 
was a reduction in A1C of 0.8 +/- 
0.3%, whereas the A1C reduction in 
studies lasting <12 weeks was 0.4 +/- 
0.4%. 

-Unknown 
sample size of 
Mexican 
Americans adult 
-Lack of details 
as to specific 
methods used in 
each study  

Annesi, J.J., & 
Johnson, P.H., 
2013) 

Quasi-
experimental 
study 

Sample: N= 59 (38 
women, 21 men)  
90 % Caucasian, 10% 
other racial/ethnic groups  

Methods 
-Adults from Canada referred by 
medical professionals DX 
overweight/obesity and diabetes 

- BMI, volume of physical activity, 
and HGA1C significantly improved 
- Small effect size for BMI & 
HGA1C change 

-Lack of 
generalizability 
-Small sample 
size  
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Inclusion criteria: 1) Age 
> or equal to 18 years 2) 
No regular exercise (self-
reported < or equal to 20 
min/week average over 
the previous year) 3) 
overweight or obesity 
(BMI > or equal to 25 
kg/m^2) 4) HbA1C % 
consistent with the 
international standard for 
diabetes (> or equal to 
6.5)  
Setting: Private offices 
within community 
centers that administer 
health promotion services  

- Certified wellness professional 
administered a structured nutrition 
and exercise support protocol in 6 
monthly meetings of 30 minutes 
each  
- Participants instructed in self-
regulation methods to counter 
common barriers 
- Cognitive behavioral treatment 
supported by computer application 
where behavioral contracts 
consistent with participant’s short 
term goals were derived and tracked 
during each meet 
- Tracking of daily exercise and 
food consumption was encouraged 
- Exercise plan included at least 
three 20-30 min sessions of 
moderate CV activities/week.  
- Diet included restriction in fat and 
an increase in fruits and vegetables  
Measures: Volume of exercise, 
HGA1C, and BMI  
 

- Moderate effect size for change in 
volume of physical activity 
- Superior effect of increased 
physical activity on blood glucose in 
contrast with reduced weight  

 

-Lack of 
diversity 

Ickes, M.J., & 
Sharma, M., 
2012 

Systematic 
Review 

Sample: 35% Hispanic 
adults 
Age- 18-95 years 
N=17 middle-aged adults 
Half of interventions 
target females= 10 
Low income= 6  
Sedentary= 4 
Obese= 3 
Diabetes= 3 
65% Studies= RCT 
2 studies= 
quasiexperimental 
4 studies= non 

Methods:  
- 54 full text articles assessed for 
eligibility resulting in 20 
interventions 
- Duration of interventions 1-3 
sessions (n=2) to twelve months 
(n=2)  
- N=9 used walking groups 
- N=6 group aerobics/dance or 
structured activities  
- N=9 culturally appropriate 
activities  
- N=6 bilingual instructors 
- N=6 self management strategies 

- 95% reported success in some 
manner (N=19) 
- Physical activity as an outcome 
72% indicated improvement (N=13) 
- Increase in minutes walking (N=5) 
- Increase in individuals meeting 
recommended physical activity 
(N=3) 
- Significant decrease in BMI at 
follow up (N=2)  
- Fitness assessments improvement 
(N=3)  
- Need for more interventions that 
specifically target high-risk ethnic 

- Lack of 
quantitative 
measures 
- Lack of 
generalizability 
to population 
outside of United 
States 
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experimental  
Inclusion Criteria: 1) 
publication in the English 
language 2) conducted in 
the USA 3) a primary 
research paper evaluating 
any physical activity 
intervention 4) peer 
reviewed publication 
journals between January 
1988 and April 2011 5) 
target audience > 35 % 
Hispanics 
Setting: Community 
based (N=14) 
Clinical based (N=2)  
Family and home based 
(N=3) 
Faith based (N=1) 

including goal setting and problem 
solving  
- N=4 Behavioral counseling 
- N=3 use of personalized programs  
Measures: 
Behavior change related to physical 
activity by self report via logs or 
checklists or through use of 
pedometers 
Secondary measures: BMI, clinical 
tests related to DM and/or CV 
disease, anthropometric disease, 
social support questionnaires, 
acculturation, stage of 
change/motivation, fitness testing, 
physical activity 
attitudes/knowledge/awareness, self-
efficacy for physical activity, 
psychological well being  
 

populations including Hispanics is 
evident 
- Community based interventions 
most prevalent as sense of 
community and social support are 
extremely important in this 
population 
- Social support strong motivator for 
physical activity 
- N=13 community interventions 
showed positive outcomes except 1 
- Staff with the same safe culture as 
participants improved recruitment 
 

Tent, Z.C., Das, 
S., & Henry, 
L.J., 2013 

Systematic 
Review 

Sample:  
N= 25 articles selected 
out of over 4500  
Designs: RCT (65%), 
other study designs such 
as Cohort study, Case 
Control study, Pre-post 
design study, Quasi 
experimental design 
study (35%)  
Inclusion criteria: Human 
adults (> or equal to 18 
years of age) with 
information such as 
T2DM and exercise, 
studies based exclusively 
on exercise management 
Setting: Not listed 

Methods:  
2 categories were made- 1) 
including publications regarding 
link between T2DM and exercise 
management therapy with potential 
outcomes including lab. Parameters, 
organ changes, physical well being.  
2) indefinitely relating to the study 
design, sample size, and/or aims 
towards the disease and its 
particular management  
- Only full texts obtained and 
assessed 
- Data extracted- study design, year, 
country of study, sample size, 
disease status, characteristics of 
study such as type, duration and 
intensity of exercise, 

Results:  
Effects of aerobic exercises:  
-Improvement seen in glycemic 
control, fasting blood glucose level, 
insulin sensitivity and weight loss 
with high intensity aerobic exercises 
and lipid profile 
Effects of resistance exercise: 
-Reported to enhance insulin 
sensitivity 
 
-Aerobic exercises has better 
impression than resistance exercises 
which could be due to cost, use of 
equipment, and need for proper 
supervision 
-Most training programs carried out 
about 3 x in a week 

-No statistical 
analysis 
mentioned 
-Differences in 
terminology 
-Confinement of 
search to 
selected 
databases  
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findings/conclusions 
Measures: Benefit of exercise in 
T2DM 

-In aerobic exercise, increase in 
insulin sensitivity observed with 
single bouts of exercise  
-It can be concluded that regular 
exercise or physical activity 3x a 
week results in definite and effective 
management for T2DM patients  
 

Bweir, S., et al., 
2009 

Controlled 
trial with 
parallel –
group design 
and matched 
subjects 

Sample:  
-N=23 previously 
inactive patients  
- 3 withdrawn; N=20 left 
- Ethnicity not mentioned  
-Male= 8 resistance 
exercise 
9 Treadmill exercise 
-Female= 2 resistance 
exercise 
1 treadmill exercise 
-Between 45 and 65 
years of age 
With T2DM  
-Inclusion criteria: 
clearance by a general 
practitioner to attend the 
program, T2DM for more 
than 6 months, baseline 
HbA1C of 7-10.5, able to 
regularly attend the 
training programs for 3 
sessions/week over 10 
weeks 
Setting: Outpatient 
diabetics clinics in Jordan  

Methods: 
-10week exercise intervention study 
-Initially subjects monitored for 12 
week pre-intervention period to 
monitor glycemic control and 
changes in medications prior to 
initiation of the intervention 
-In this control period, participants 
were asked to continue their normal 
life and regular meds and diet 
-HbA1C measured at pre-
intervention period and then 
compared with HbA1C pre-training 
level just before starting 
intervention  
-No alternations in any medications 
were made unless medically needed 
and the participant was withdrawn 
from the study (N=3) 
- N=10 assigned to treadmill 
exercise 
-N=10 assigned to resistance 
exercise  
-sessions 3X weekly x 10 weeks 
supervised by PT 
-HR, BP, and BG measurements 
taken and recorded pre and post 
exercise session 
-One-way ANOVA for differences 
and multiple comparison procedure 

Results: 
-HR and BP not altered when 
comparing pre and post exercise 
training results 
-Blood Glucose (BG) levels 
reduction seen post exercise in 
resistance and treadmill exercises 
-Significant reduction in HbA1C was 
seen during the exercise 
interventions 
-Group receiving resistance exercises 
had a significantly lower HbA1C 
level than the group receiving the 
treadmill exercises  
- Aerobic exercises did lower 
HbA1C level significantly but did 
not bring them in the target range of 
less than 7% 
- In resistant exercise group, 40% of 
the participants reached target 
HbA1C levels.  
-No statistically significant 
correlation between HbA1C levels 
and the age of the participant or their 
initial waist circumference. 

-Lack of blinding 
in physical 
therapists or 
subjects  
-Lack of 
generalizability 
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used to isolate the differences 
Measures:  
HbA1C levels, blood glucose levels, 
heart rate and blood pressure 

 
Church, T.S., 
2010 

Randomized 
control trial 

Sample:  
-N=262 sedentary men 
and women with T2DM, 
HbA1C between 6.5% 
and 11 % from April 
2007 and August 2009.  
- 30-75 year old adults 
-63% women 
-47.3% non white 
 
Setting: Louisiana  

 

Methods:  
-9month exercise program 
-3 different exercise groups: aerobic 
training, resistance training, and a 
combination of aerobic and 
resistance training  
-Non exercise control group offered 
weekly stretching and relaxation 
classes; was asked to maintain 
current activity during the 9 month 
period 
-Standardized the exercise 
prescription to body weight and 
estimated that 150 minutes/week of 
moderate intensity exercise is equal 
to 10 to 12 kcal/kg of body 
weight/week.  
-Participants weighed weekly to 
calculate their kcal/kg/week target 
- During weeks 12 and 24 exercise 
dose reduced by 1/3rd to provide a 
recuperation week 
-Resistance training participants 
exercised 3 days/week  
- Combination exercise group 2 
resistance training sessions/week  
- Linear mixed effects models  
 
Measures: 
Primary outcome: HbA1C levels 
Secondary outcomes: measures of 
anthropometry, fitness, strength, and 
changes in diabetic medications  

Results: 
-Aerobic group 623.7 to 681.9 
MET/min per week  
-Combination training group 532 to 
572.8 MET/min per week 
- Aerobic group spent mean 140 
min/week on the treadmill 
-Resistance group averaged 141 
min/week on the treadmill 
-Combination group spent about 110 
min/week  
- Change in HbA1C in the 
combination group versus the control 
group was -0.34 % 
- Neither in resistance training nor in 
the aerobic groups were changes in 
HbA1C significant compared to the 
control group  
-Combination training group had a 
decrease in mean weight compared 
with the control and resistance 
training group 
-Resistance training group had a 
reduction in fat mass compared to the 
control group 
-Combination training group had a 
reduction in fat mass compared to 
control and aerobic groups 
-Both resistance and aerobic training 
provide benefits, but only the 
combination of the 2 were associated 
with reduction in HbA1C levels 

- Limitation in 
ability to identify 
changes in 
caloric intake 
and diet 
composition 
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Umpierre, D., 
et al., 2011 

Systematic 
Review and 
meta analysis 
of RCTs 

Sample: 
-N=47 met inclusion 
criteria (23 structured 
exercise training and 24 
of physical activity 
advice) 
-N= 4191 originally 
found  
- N= 8538 patients 
(848patients in structured 
aerobic exercise training, 
261in structured 
resistance exercise 
studies, 404 in structured 
combined 
aerobic/resistance 
exercise training studies, 
7025 in physical activity 
advice studies)  
- Eligibility criteria: 
RCTs that compared any 
category of structured 
exercise training or 
physical activity advice 
with a control group of 
patients with T2DM 
older than 18 years, that 
evaluated HbA1C as an 
outcome and reported 
means or differences 
between means of 
HbA1C at baseline and 
after intervention  
-Ethnicity not specified  
 
Setting: Not specified  

 

Methods:  
-Search period: January 1980- 
February 2011 
-Electronic databases: MEDLINE, 
Cochrane Central Register of 
Controlled Trials, EMBASE, 
ClinicalTrials.gov, SPORTdiscus, 
and LILACS.  
-Terms used: exercise, diabetes 
mellitus, physical activity and 
related entry terms  
-Full texts in English, Portuguese, or 
Spanish were considered for review  
 
Measures: 
Change in HbA1C  

 

Results: 
-Association of interventions with 
the primary end point (HbA1C)  
-Any structured exercise vs. control 
with absolute HbA1C reduction -
0.67% (P<0.001)  
- 18 studies structured aerobic 
exercise training associated with an 
absolute HbA1C reduction of 0.73% 
(p<0.001) as compared with control 
- 4 articles structured resistance 
exercise training associated with a 
decline in absolute HbA1C of 0.57% 
(p <0.001) compared to control 
-7 articles combination of aerobic 
and resistance exercise associated 
with HbA1C reduction of 0.51% 
(p<0.001) compared to control 
- Structured exercise of > 
150minutes/week absolute HbA1C 
reduction of 0.89% (p<0.001)  
-Structured exercise of < or equal to 
150 minutes/week absolute HbA1C 
reduction of 0.36% (P<0.001)  
 
-Physical activity advice 
-24 articles comparing physical 
activity advice vs control associated 
with a decline in HbA1C of 0.43% 
(p<0.001)  
- 12 studies physical activity 
associated with dietary advice 
associated with 0.58% absolute 
HbA1C reduction of 0.58% 
(P=0.007) 
-14 studies physical activity alone 
not associated with HbA1C changes  
 

- Unblinded data 
extraction 
-High 
heterogeneity 
identified in the 
meta-analysis 
-Increased risk 
for bias in some 
studies  
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Cocker, K.D., 
Cardon, G., & 
Bourdeaudhuij, 
L.D., 2007 

Pilot Study Sample:  
-N=1239  
-25-75 year old adults 
-Men=604 (Mean age 
49.2 years)  
-Women=635 (Mean age 
48.1 years)  
- N=252 (25-35 years 
old) 
-N=269 (36-45 years old) 
-N=287 (46-55 years old) 
-N=248 (56-65 years old) 
- N=183 (66-75 years 
old) 
- N=1239 provided step 
count information 
-N=445 who did not 
complete the pedometer 
protocol 
 
Setting: 
Belgium population  

 

Methods:  
-Pedometer- Yamax Digiwalker 
SW-200 
-Activity log- participants requested 
to keep daily activity records for 7 
consecutive days they wore the 
pedometer  
-Asked to record the date, the day-
end steps taken, and activities such 
as walking, soccer, fitness activities  
-Next to the date and the day-end 
steps taken, participants asked to 
complete some closed ended 
questions including “Did you 
remove your pedometer during the 
day?” “Were you sick or injured?” 
“Did you participate in any sports or 
PA?” (If yes, type and duration of 
the exercise was asked) 
-If the pedometer was removed, the 
reason and amount of the time 
removed was asked  
-Max of 3 types of activities could 
be recorded for each day 
-For every minute of biking and/or 
swimming, 150 steps counts were 
added to the day-end amount of the 
steps taken  
-Questionnaire  
- Different domains of PA in a usual 
week (at work, transport-related, 
domestic and gardening activities, 
during leisure time, time spent 
sitting on a typical weekday and 
weekend day) were assessed with 
the IPAQ 
-Long form telephone version and 
the self-administered version both 

Pedometer Results 
-Reported taking an average 9655 
steps/day 
-Men (M=9906) accumulated more 
steps/day than women (M=9428)  
-Most active age group 36-45 year 
olds (M=10589) reported 
significantly more steps than all other 
age groups 
-Employed participants (M=10323) 
reported more steps/day than 
unemployed participants  
-Whole sample took more steps on 
weekdays (M=9755) than on 
weekend (M=9433)  
- Significant interaction effect 
between days of monitoring and the 
level of education 
- According to the pedometer indices 
of Tudor-Locke and Bassett, 12.9% 
can be classified as sedentary, 19.4% 
were low active, 26.2% were 
somewhat active, 21.1% reached the 
recommended minimum and can be 
classified as active 
20.5% were highly active with more 
than 12,500 steps/day 
 
IPAQ results 
-Significant differences between the 
5 pedometer groups were found for 
time spent walking (F=17.5), 
moderate PA (F=14.7), vigorous PA 
(F=8.1)  
-Time spent walking differed 
significantly between most groups 
except between the somewhat active 
and active group and between the 

- Reliance on self 
reported PA data 
-Lack of 
information on 
BMI or other 
physiological 
parameters, 
marital status, 
marital status, 
job classification 
and income  
-Lack of 
generalizability 
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used 
-Total scores for all walking, 
moderate and vigorous physical 
activities, and total scores for PA in 
the four domains all expressed in 
minutes/week were computed  
- First question of IPAQ asked about 
employment status 
- 2 additional questions were added 
to the IPAQ to inquire about number 
of years of education and the self-
reported state of health  
Data Analysis  
-SPSS 12.0 for Windows 
 
Measures: 
-Provide pedometer-based PA levels 
in a sample of Belgium Adults 
-To compare step counts between 
gender, age groups, employment 
status, and days of monitoring  
-To compare pedometer determined 
PA with reported work, transport, 
home, and leisure time related PA 
levels from the IPAQ  
 

active and highly active group 
-Significant differences in moderate 
PA found between most groups 
except between somewhat active and 
active group  
-Differences in vigorous PA were 
significant for most pairs except 
between the sedentary and low active 
group and between the active and 
highly active group 
-Significant differences between the 
five groups for PA at work 
(P<0.001), transport related PA 
(P<0.001), and leisure time PA 
(P<0.001) 
-3 most frequently reported sports or 
PA categories were walking, fitness 
activities, & jogging  
 
-Pedometer determined data provide 
adequate information to discriminate 
between levels of PA reported on the 
IPAQ  

Senechal, M. et 
al., 2013 

Randomized 
Controlled 
Trial 

Sample: 
N= 262 sedentary 
participants  
Age- 30-75 years with 
T2DM  
Hispanic- 9 
Non Hispanic white- 113 
African American- 79 
Mean BMI- 34.3  
N=41 randomized to 
control group; 30 
included in final analysis  

Methods: 
Aerobic training: Exercised 3-5 
days/week at an exercise intensity of 
50-80% of their maximal cardio 
respiratory fitness for a total dose of 
12kcal/kg body weight/week 
Weighed weekly 
Weeks 12 and 24, exercise dose 
reduced by 1/3rd to provide 
recuperation week  
 
Resistance training: 

-Unadjusted change in HbA1C was 
associated with changes in body 
weight (p=0.052), waist 
circumference (p=0.013), and trunk 
fat mass (p=0.005) and inversely 
associated with estimated METs 
(P=0.023) 
-Significant trend observed for 
decrease in body weight (p=0.013), 
BMI (p=0.025), and trunk fat mass 
(p=0.020) across quartiles of changes 
in HBA1C 

- Lack of gold 
standard 
measures for 
visceral fat mass 
and oral glucose 
tolerance test 
-Lack of 
generalizability 
due to low 
Hispanic sample  
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N=73 randomized to 
resistance training group; 
57 included in final 
analysis 
N=72 randomized to 
aerobic training group; 
53 included in final 
analysis 
N=76 randomized to 
combination training 
group; 61 included in 
final analysis  
Exclusion criteria: BMI> 
or equal to 48 kg/m2, BP 
> or equal to 160/100, 
fasting triglyceride level 
> or equal to 500 mg/dl, 
urine protein level > 100 
mg/dl, serum creatinine 
level > 1.5 mg/dl, used an 
insulin pump, or had a 
history of stroke, 
advanced neuropathy or 
retinopathy, or any 
serious medical condition 
that prevented them from 
adhering to the protocol  
 
Setting: Not specified  
 

Exercised 3 days/week 
Session consisting of two sets of 
four upper body exercises, three sets 
of three lower body exercises, two 
sets of abdominal crutches and back 
extensions  
Set comprised 10-12 repetitions 
Prescribed weight increased when 
the participant was able to complete 
12 repetitions of the final set of each 
exercise on two consecutive 
sessions 
 
Combination training: 
Aerobic exercise dose of 10 kcal/kg 
body weight/week and 2 sessions of 
resistance training/week for the 
combination training group 
Resistance training- 1 set of 10-12 
repetitions of the same 9 exercises 
using the similar program as the 
resistance training group 
 
Control group: 
Offered weekly stretching and 
relaxation classes once/week and 
were asked to maintain their current 
lifestyle  
 
Measures: 
Cardio respiratory fitness  
Estimated METs 
Leg muscle strength 
HbA1C 
Anthropometric measures and body 
composition 
 
 

Significant trend observed for 
decrease in waist circumference 
(p=0.011) with the greatest reduction 
in HBA1C 
-Interactions between increase in 
estimated METs and decrease in 
trunk fat mass (p=0.435) or decrease 
in waist circumference (p=0.863) 
were not significantly associated 
with change in HBA1C 
-Primary result: reducing central 
adiposity and increasing fitness are 
critical factors in improving HBA1C 
(>0.5% decrease ) or reducing the 
number of medications required for 
the treatment of DM2 after an 
exercise training program 



 
 
 

43

Wheeler, G., et 
al., 2012 

Longitudinal 
study 

Sample: 
-Final sample-N=39 (16 
males, 23 females)  
-46 participants enrolled; 
7 dropped out or had 
incomplete data 
-Inclusion criteria: 
Hispanic ethnicity, 20-75 
years of age, Spanish 
speaking and 
understanding, medical 
diagnosis of DM2, if 
taking anti diabetic 
medications must have 
started at least 3 months 
prior to enrollment in the 
study, and a signed 
informed written consent 
- Exclusion criteria: 
pregnant, lactating, 
history of drug or alcohol 
use, impaired mental 
condition such as 
dementia, steroid 
therapy, clinically 
relevant history of 
hepatic, neurologic, 
endocrine, major 
systemic disease or 
incomplete data 
 
Setting: School of Public 
Health at Loma Linda 
University 

Methods: 
-3 month trial (March-June 2008) to 
test the impact of a Spanish 
language comprehensive diabetes 
education program (En Balance) in 
Hispanics with type 2 diabetes 
-Education classes conducted 
weekly for the first month and 
taught in Spanish by bilingual 
educators  
- Education team included registered 
dieticians, RNs, physicians, and 
Hispanic students from the School 
of Public Health  
- Classes lasted for 2-3 hours and 
centered on ways to maintain 
glycemic control (diet and exercise)  
- Participants were provided with 
blood glucose monitor and log 
sheet.  
- Glucose, A1C, Insulin and serum 
lipids- Following a 14 hour fast, 2 
blood specimens drawn at baseline 
and 3 months  
- Height, weight, waist and hip 
circumference, and waist/hip ratio, 
total and regional body composition 
assessed at baseline and 3 months  
- Physical activity changes were 
assessed using the Arizona Activity 
Frequency Questionnaire (AAFQ) 
which is divided into 2 categories: 
occupational (work related and 
volunteers activity) and non 
occupational activities (leisure, 
personal care, recreational, 
household chores and maintenance).  
- Participants were asked how often 

Results: 
-Post intervention significant 
reduction in means was observed for 
A1C (-0.9 %, P=0.01), total 
cholesterol (-13.44 mg/dl, P=0.01), 
LDL cholesterol (-10.28 mg/dl, 
P=0.03), and HDL cholesterol (-2.84, 
P=0.01) compared to baseline.  
-Significant mean reduction in waist 
circumference (-1.52 cm, P=0.04) 
was observed compared to baseline.  

 

-Results are not 
specific to 
physical activity 
-Bias reported by 
participants as 
far as the amount 
of physical 
activity  
-Small sample 
size 
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they participated in each activity 
over the previous 4 weeks and 
record the time spent.  
- Paired T- tests to compare post 
intervention to baseline measures.  
 
Measures: Primary outcomes were 
changes in physical activity, blood 
glucose values, hemoglobin A1C 
values, and weight reduction.  
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APPENDIX B 

FAMILY DIABETES STUDY (PHASE 2) 
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The University of Arizona College of Nursing  

Demographic Data Form: Participant with T2DM 
 
WHEN WERE YOU BORN? (month/day/year): ________________________ 
 
GENDER:  

_______ FEMALE  
_______ MALE  

 
ETHNIC CATEGORY (select one) 

_______ HISPANIC 
_______ NOT HISPANIC 

 
RACIAL CATEGORIES (check all that apply) 
 _______ American Indian/Alaska Native 
 _______ Asian 
 _______ Native Hawaiian or Other Pacific Islander 
 _______ Black or African American 
 _______ White 
 _______ Other ____________________________ 
 
WHAT IS YOUR MARITAL STATUS? 
 _____SINGLE 
 _____MARRIED 
 _____DIVORCED OR SEPARATED 
 _____WIDOWED 
 
WHAT IS YOUR LEVEL OF EDUCATION? 
 _____NEVER ATTENDED SCHOOL 
 _____GRADE SCHOOL 
 _____SOME HIGH SCHOOL 
 _____HIGH SCHOOL GRADUATE 
 _____SOME COLLEGE 
 _____COLLEGE GRADUATE 
 _____GRADUATE SCHOOL 
 
HOW LONG HAVE YOU LIVED IN THE U.S. (YEARS)? _________ 
 
WHAT LANGUAGE DO YOU MOSTLY SPEAK AT HOME? 
 _____ENGLISH 
 _____SPANISH 
 
WHAT LANGUAGE DO YOU MOSTLY READ AT HOME? 
 _____ENGLISH 
 _____SPANISH 
 
DO YOU HAVE A PAYING JOB?  

_____YES  
_____NO  
_____RETIRED 

 
IF YES, WHAT TYPE OF WORK DO YOU DO?___________________________________ 
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WHAT IS YOUR ANNUAL (YEARLY) FAMILY INCOME?  
______More than $25,000  
 ______$20,000 - $25,000  
______$15,000 - $20,000  
______$10,000 - $15,000  
______Less than $10,000  

   
DO YOU RECEIVE ANY TYPE OF PUBLIC ASSISTANCE? 
 ______NO 
 ______YES 
 ______APPLIED FOR, BUT NOT RECEIVING 
 
WHAT IS YOUR LIVING SITUATION? 
 ______LIVE ALONE 
 ______LIVE WITH HUSBAND, WIFE OR PARTNER 
 ______LIVE WITH CHILDREN 
 ______LIVE WITH OTHER FAMILY MEMBERS 
 ______LIVE WITH FRIEND(S) 
 
HOW MANY PEOPLE LIVE IN YOUR HOME?____________________________ 
 
WHAT IS YOUR RELATIONSHIP TO YOUR FAMILY MEMBER WHO WILL BE IN THE STUDY WITH 
YOU? 
 ______SPOUSE (HUSBAND, WIFE, PARTNER) 
 ______ADULT DAUGHTER 
 ______ADULT SON 
 ______OTHER FAMILY MEMBER, RELATIONSHIP:________________________ 
 
HOW MANY YEARS HAVE YOU HAD DIABETES?_________ 
 
DO YOU TAKE MEDICATION FOR DIABETES?  

_____YES  
_____NO 

 
IF YES, WHAT MEDICATIONS DO YOU TAKE FOR DIABETES: 
 
____________________________________________________________________________ 
 
____________________________________________________________________________ 
 
____________________________________________________________________________ 
 
WHEN DID YOU GO TO YOUR LAST DIABETES CLASS – WHAT YEAR?________________ 
 
HOW MANY DIABETES EDUCATION CLASSES HAVE YOU ATTENDED?  

______NONE  
______1-3 CLASSES   
______4-6 CLASSES  
______MORE THAN 6  

 
DO YOU HAVE YOUR OWN SOURCE OF TRANSPORTATION?  

____YES  
____NO  
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ARE YOU ABLE TO ACCESS PUBLIC TRANSPORTATION?  
____YES  
____NO  

 
DO YOU USE THE PUBLIC BUS SYSTEM?  

____YES  
____NO  

 
HOW MANY MILES AWAY IS THE NEAREST GROCERY STORE? _________ MILES 
 
IS IT HARD FOR YOU TO GET TO THE GROCERY STORE?  

____YES  
____NO  

 
HOW FAR IS YOUR HEALTH CARE PROVIDER’S OFFICE? _______ MILES 
 
IS IT HARD FOR YOU TO GET TO YOUR HEALTH CARE PROVIDER’S OFFICE?  

____YES  
____NO  
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P – IPAQ 
 
The next questions ask you about the amount of time you spent being physically active in the 
last 7 days. Please answer each question even if you do not feel you are an active person. Please 
think about the activities you do at work, as part of your house and yard work, to get from place 
to place, and in your spare time for recreation, exercise or sport. 
 
Think about all the vigorous activities that you did in the last 7 days. Vigorous physical 
activities are activities that take hard physical effort and make you breathe much harder than 
normal. Think only about those physical activities that you did for at least 10 minutes at a time. 
 
1. During the last 7 days, on how many days did you do vigorous physical activities like 

heavy lifting, digging, running or jogging, or fast bicycling?  
 

_____ days per week  
 
   No vigorous physical activities  Skip to question 3 

 
2. How much time did you usually spend doing vigorous physical activities on one of those 

days? 
 

_____ hours per day  

_____ minutes per day  

 

  Don’t know/Not sure  

Think about all the moderate activities that you did in the last 7 days. Moderate activities are 
activities that take average or medium physical effort and make you breathe somewhat harder 
than normal. Think only about those physical activities that you did for at least 10 minutes at a 
time. 
 
3. During the last 7 days, on how many days did you do moderate physical activities like 

carrying light loads, bicycling at a regular pace, or dancing? Do not include walking. 
 

_____ days per week 

 
   No moderate physical activities  Skip to question 5 
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4.  How much time did you usually spend doing moderate physical activities on one of 
 those days? 
 

_____ hours per day 

_____ minutes per day 

 

  Don’t know/Not sure  
 
Think about the time you spent walking in the last 7 days. This includes at work and at home, 
walking to travel from place to place, and any other walking that you might do just for 
recreation, sport, exercise, or leisure. 
 
5. During the last 7 days, on how many days did you walk for at least 10 minutes at a time?  
 

_____ days per week 
  

   No walking    Skip to question 7 

 

6. How much time did you usually spend walking on one of those days? 
 

_____ hours per day 

_____ minutes per day  

 

  Don’t know/Not sure  

The last question is about the time you spent sitting on weekdays during the last 7 days. Include 
time spent at work, at home, while doing course work and during leisure time. This may include 
time spent sitting at a desk, visiting friends, reading, or sitting or lying down to watch television. 

7. During the last 7 days, how much time did you spend sitting on a week day? 

______ hours per day 

______ minutes per day 

 

Don’t know/Not sure 
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P – PEDOMETER LOG 

 
AT THE END OF EACH DAY WRITE THE NUMBER OF STEPS  

RECORDED ON YOUR PEDOMETER 
 

AL FIN DEL DIA APUNTE LOS NUMEROS DE PASOS  
INDICADOS EN SU MARCA PASOS 

 

 

Day #1 

Día #1 
 
# Steps 
# Pasos 
 
 
_________ 
 
 

 

Day #2 

Día #2 
 
# Steps 
# Pasos 
 
 
________ 

 

Day #3 

Día #3 
 
# Steps 
# Pasos 
 
 
________ 

 

Day #4 

Día #4 
 
# Steps 
# Pasos 
 
 
_________ 

 

Day #5 

Día #5 
 
# Steps 
# Pasos 
 
 
__________ 

 

Day #6 

Día #6 
 
# Steps 
# Pasos 
 
 
__________ 

 

Day #7 

Día #7 
 
# Steps 
# Pasos 
 
 
________ 
 

 

Day #8 

Día #8 
 
# Steps 
# Pasos 
 
 
_________ 
 
 

 

Day #9 

Día #9 
 
# Steps 
# Pasos 
 
 
________ 

 

Day #10 

Día #10 
 
# Steps 
# Pasos 
 
 
________ 

 

Day #11 

Día #11 
 
# Steps 
# Pasos 
 
 
_________ 

 

Day #12 

Día #12 
 
# Steps 
# Pasos 
 
 
__________ 

 

Day #13 

Día #13 
 
# Steps 
# Pasos 
 
 
__________ 

 

Day #14 

Día #14 
 
# Steps 
# Pasos 
 
 
________ 
 

 
Thank you for completing your steps. 

 We will schedule a time to collect this form from you. 
  

IF YOU HAVE ANY PROBLEMS WITH YOUR PEDOMETER  

CALL THE GRANT OFFICE @ 626-6175. 
 

Gracias por completar sus pasos. 
Planificaremos un tiempo para colectar esta forma de usted. 

 

 SI TIENE PROBLEMAS CON SU PEDOMETRO  

POR FAVOR LLAME A LA OFICINA AL 626-6175. 
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APPENDIX C 

STEP CONVERSION 
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