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Abstract

Over one quarter of older adults in the U.S. has diabetes; and, physical activity is important for 

the promotion of healthy aging in this population. The purpose of this clinical demonstration 

project is to evaluate the effect of physical activity in the form of walking on glycemic control and 

timed gait in older Veterans with type 2 diabetes (T2D). Veterans aged 60 years were enrolled in 

the Geriatrics Walking Clinic (GWC), a clinical demonstration project, at South Texas Veterans 

Health Care System. GWC is a ≥6-week clinical program that promotes physical activity and is 

delivered by a registered nurse/diabetes educator and geriatrician. Veterans were recruited from the 

VA clinics. Enrolled patients received a pedometer at an initial face-to-face visit, were followed 

with weekly phone calls to monitor steps/day, received encouragement, and participated in a 

final face-to-face visit at the end of 6 weeks. In a sub-set of patients with T2D, we performed 

a chart review and recorded Hemoglobin A1c (HbA1c) at 3, 6, and 12 months after completion 

of the program. Timed Gait, a major characteristic of frailty, was measured at baseline and after 

completing the program. Change in HbA1c and timed gait compared to baseline was examined 
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using paired t-tests. Sixty-two patients had HbA1c values available and were included in this 

analysis. Of these, 36, 52, and 61 patients had repeat HbA1c at 3, 6, and 12 months after the 

intervention, respectively. Mean age was 68 ± 6 years, 58% were Hispanic, and 92% males. 

HbA1c improved at 3 months (−0.49, 95% CI: −0.87 to −0.12, p=0.013), at 6 months (−0.40, 

95% CI: −0.68 to −0.12, p=0.006), and at 12 months (−0.30, 95% CI: −0.57 to −0.029, p=0.031) 

compared to baseline. Timed Gait also improved (9.3 ± 1.7 vs. 10.2 ± 1.8, p<0.001). The finding 

highlights that older patients with T2D ben efit from a GWC with improved glycemic control and 

timed gait.
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Introduction

The prevalence of type 2 diabetes (T2D) increases with advancing age; approximately one 

quarter of adults aged 65 years or older have T2D. 1 If not managed properly with diet, 

activity, and pharmacotherapy, it can lead to serious complications including eye disease, 

renal impairment, cardiovascular and peripheral disease.2 Further, older adults with T2D 

exhibit greater declines in muscle strength, functional capacity, and rapid loss of muscle 

mass.2

Global recommendations and the Centers for Disease Control suggest older adults should 

perform at least 150 minutes of moderate-intensity aerobic physical activity throughout the 

week.3,4 Physical activity is a substantial part of the management of T2D and is first-line 

treatment along with diet modification.5 Perhaps the largest study of a lifestyle intervention 

for Type 2 diabetes is the Action for Health in Diabetes (Look AHEAD) study. The Look 

AHEAD study was a randomized clinical trial of intensive lifestyle intervention compared 

to standard diabetes support and education in over 5000 adults with T2D and excess 

body weight.6 The intensive lifestyle intervention included calorie restriction, targeted to 

achieve 7% weight loss, and physical activity. The intensive lifestyle intervention led to 

many important benefits, including improved HbA1c, less renal disease, reduced need for 

anti-diabetic medications, lower mobility disability, and improved quality of life.7–9 While 

the Look AHEAD study did not focus solely on older adults, approximately 43% were 

aged 60 years or over, and the intervention was found to reduce frailty.10 Regarding older 

adults with T2D specifically, several studies have demonstrated the benefits of physical 

activity for improving insulin sensitivity, cardio-respiratory fitness, glycemic control, and 

psychosocial well-being.11 Exercise interventions have also been shown to improve muscle 

strength, reduce falls, improve physical fitness, and quality of life is documented on 

glycemic control in older adults with T2D.12 However, in spite of the substantial evidence 

supporting the role of physical activity in improving glycemic control and improving 

function, unfortunately over 60% of older adults with T2D report that they do not meet 

physical activity recommendations due to mobility limitations, health conditions, or lack of 

motivation or resources.13,14
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Here we describe an evaluation of a clinical demonstration/quality improvement project 

we implemented to encourage walking for exercise in older adults, the Geriatric Walking 

Clinic (GWC). This clinic also provided advice regarding following a diabetic diet. Here, 

we provide an evaluation to examine whether this clinical demonstration program led to 

improvements in glycemic control as well as timed gait in older veterans with T2D.

Methods

Patient population

The GWC is a referral clinic we initiated to deliver a 6-week walking program designed 

to encourage older adults to increase their physical activity through walking. Patients at the 

South Texas Veterans Health Care System (STVHCS) were eligible for participation if they 

were 60 years or older, willing to walk for exercise, and willing to accept weekly phone 

calls. Patients were recruited via multiple means including: (1) flyers/brochures placed in 

patient waiting areas within the main hospital (Audie L. Murphy Memorial VA Hospital) 

and Community-based Outpatient Clinics (CBOCs) within STVHCS; (2) community events 

and health fairs for Veterans within STVHCS; (3) an electronic kiosk placed in the Geriatric 

Evaluation and Management (GEM) Clinic waiting room with electronic flyers; and (4) 

referrals from primary care providers through a consult within the electronic medical record 

system, which was available to all clinical care providers at STVHCS. This was a clinical 

demonstration project and was approved as quality improvement/program evaluation by the 

Institutional Review Board at the University of Texas Health Science Center at San Antonio, 

which serves the STVHCS, and consent was not required.

Patient screening

Patients had an initial evaluation for safety for walking exercise based on the National 

Institute of Aging’s (NIA) Exercise Assessment and Screening for You (EASY) criteria.15 

The NIA EASY is a six-item screening tool which includes questions regarding chest pain 

and tightness during physical activity, dizziness, high blood pressure, pain, stiffness and 

swelling of joints, falls or feeling unsteady while walking, or any other reason the patient 

would be concerned about starting a physical activity program. All subjects were seen and 

evaluated by a geriatrician who reviewed their medical history and performed an evaluation 

to determine appropriateness for participation in the program. Additional history was taken 

to screen for medical contraindications to exercise, including unstable angina, severe left 

main coronary artery disease, end stage congestive heart failure (ejection fraction <30%), 

severe aortic valvular disease, uncontrolled cardiac arrhythmia, uncontrolled hypertension 

(systolic >180 mmHg or diastolic >100 mmHg), large abdominal aortic aneurysm, severe 

shortness of breath, cognitive impairment that interferes with compliance, stroke within the 

prior six months, uncontrolled T2D (Hemoglobin A1c [HbA1c] >10%), and pain limiting 

walking.

Clinical intervention

The clinic involved an initial baseline face-to-face visit, weekly telephone follow-up calls 

during, and a follow-up face-to-face visit at 6-weeks. At the baseline clinic visit, patients 

met individually with a registered nurse (RN) (who was also a certified diabetes educator) 
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to screen for eligibility, perform baseline assessments, support the patient in self-setting 

individualized goals for the program, issue a pedometer, and train the patient on the use 

of the pedometer. Patients were also seen by a Geriatrician to review medical history, 

perform physical examination, and verify patients’ safety for exercise. Patients received 

individualized counseling on healthy food intake along with educational materials about the 

benefits of walking.

During the first week of the program, patients were instructed to perform usual activities 

and not to change their routine, in order to establish an estimate of average step count per 

day at baseline. Weekly telephone calls were made by the RN to inquire about daily step 

counts; troubleshoot barriers to walking; offer suggestions, encouragement, and counseling; 

and help the patient establish a goal for an increase in daily step counts (targeting a 5–10% 

increase each week). Patients were provided a log to record daily step counts. Our clinic 

did not recommend any changes to diabetes medications and deferred any pharmacologic 

management of diabetes to the patients’ primary care providers.

At approximately 6 weeks, patients were seen for a face-to-face visit for review of progress 

and re-assessment of physical measurements. In order to facilitate continued lifestyle change 

and walking for exercise, patients were encouraged and provided education on Veterans 

Administration (VA) and community resources available for continued exercise. At the 

follow-up visit, patients were encouraged to continue to walk and monitor using their 

pedometers, received an additional phone call one month later, and received a certificate of 

completion.

Assessments

Measurements taken at baseline and at follow-up include height, weight, BMI (BMI was 

measured by directly measuring height and weight), timed gait, and Timed Up and Go 

(TUG) test.16 Timed gait was measured at usual pace over a 10-foot course as described.17 

Two trials were done, and the faster of the two trials was used for analysis. The TUG was 

performed by timing the patient rising from a chair, walking 3 meters, turning, walking 

back, and sitting down again.16,17 Participants were permitted to use assistive devices 

for these assessments. HbA1c was ascertained via review of electronic medical record at 

baseline (3 months prior to enrollment) and at either 3, 6, and 12 months after completing 

the walking program.

Statistical analysis

Descriptive statistics were used to summarize patient characteristics. Change in BMI, steps 

per day, HbA1c, timed gait, and TUG measures from baseline to 6 weeks were analyzed 

using paired t-tests. Data were analyzed using STATA 12.0.18

Results

Baseline characteristics are shown in Table 1. Mean ±SD age of the patients was 67.6 ±6.0 

years, majority were male (92%), and Hispanic (58%), which is consistent with our older 

Veteran population in South Texas. All patients had T2D, and many patients had other 

chronic diseases, such as hypertension (94%) and coronary artery disease (34%).
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Compared to baseline there was a statistically significant improvement in BMI (−0.41 

kg/m2, 95% confidence interval [CI]: −0.80 to −0.02), p=0.040), average steps per day 

(+1402.5, 95% CI: 612.7 to 2192.2, p=0.0008), timed gait (−0.21 s, 95% CI: −0.32 to 

−0.10), p=0.0003), and TUG (−0.83 s, 95% CI: −1.14 to .0.51, p <0.0001). HbA1c also 

improved at all timepoints (see Table 2). Compared to baseline, there was a statistically 

significant improvement in HbA1c at 3 months (N=36) (−0.49, 95% CI: −0.87 to −0.12), 

p=0.012); at 6 months (N=52) (−0.40, 95% CI: −0.68 to −0.12, p=0.006); and at 12 months 

(N=61) (−0.30, 95% CI: −0.57 to −0.029, p=0.03).

For intervention fidelity, patients were provided a log to record daily step counts and the 

study nurse conducted weekly telephone calls to inquire about daily steps. Each week, 

the daily average over one week was calculated and recorded in a note in the medical 

chart for the program geriatrician’s review and signature. There was approximately 31.8% 

improvement in steps per day with 4406.2 steps/day on average at baseline compared with 

5808.6 steps/day at the end of the program.

Discussion

Results from our GWC, a clinical demonstration project, show that a structured program to 

increase physical activity in the form of walking that also included nutritional counseling 

resulted in significant improvement in HbA1c. We previously reported that this intervention 

led to improvements in timed gait, a major characteristic of frailty.19 In this analysis, we 

build upon previous findings to additionally show that the intervention results in improved 

glycemic control in the T2D population. Notably, these improvements in timed gait and 

HbA1c occurred with a brief intervention and relatively small increases in step counts/day.

Prior studies have shown that physical activity improves glycemic control in T2D. A meta-

analysis of 11 randomized control trials of using a step counter to encourage physical 

activity supported that walking, both supervised and unsupervised using motivational 

strategies for encouragement, significantly decreases HbA1c among T2D patients by 

approximately 0.5%.20 Increased daily step count has also been associated with improved 

glycemic control and reduced number of T2D associated cardiometabolic risk factors in 

population based cohorts and outpatient clinical settings.21–24 Even a small increase in 

daily steps (1000–2500) from baseline is enough to improve outcomes like body weight, 

glycemia, and other cardiometabolic outcomes.21,22,25 Achieving at least 7500 steps/day has 

been suggested to be a salient target for older adult populations for 2-fold risk reduction.25

Improvements in physical activity through walking has also been related to improvement in 

mortality. Lee et al. (2019) in their cohort study of 16,741 women with a mean age of 72 

years, reported that women who averaged approximately 4400 steps/day had significantly 

lower mortality compared with those who took approximately 2700 steps/day. The authors 

concluded that as more steps/day were accrued, mortality rates progressively decreased 

before leveling at approximately 7500 steps/day.14 Similarly, in a representative sample of 

U.S. adults, walking 8000 and 12,000 steps per day was associated with a 51% and 65% 

lower risk for all-cause mortality, respectively, compared with taking 4000 steps.26
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Our study has some limitations, including the small number of patients evaluated, a 

short follow-up period, predominance of male and Hispanic patients, and HbA1c was not 

collected by our walking clinic but rather gathered via chart review post-hoc. The walking 

clinic is a clinical demonstration program, not a randomized controlled trial, and therefore 

results may not be generalizable. Further, because the patients referred to the Geriatric 

Walking Clinic were either self-referred or were referred by their treating providers, we can 

only observe the effect of the clinical intervention in motivated individuals. Additionally, 

individuals with medical conditions that would limit safety with exercise were excluded. 

Therefore, this sample includes relatively healthy older adults. In spite of these limitations, 

we demonstrated significant improvement in HbA1c in our patients at follow-up. Therefore, 

a strength of our evaluation is that we have demonstrated the effect of promoting walking for 

exercise in a “real world” clinical setting. We acknowledge that dietary counseling provided 

as a component of this clinic intervention could have also contributed to improvements in 

HbA1c. Robust representation of minority participants is also a significant strength of our 

program.

Individualized walking programs targeting older adults may help improve glycemic control 

in older adults with T2D. Our findings support that encouraging walking for exercise with 

a goal to improve glycemic control in older adults with T2D is feasible and effective in a 

clinical setting. Improvement in glycemic control through walking may lead to additional 

benefits such as decrease in complications of diabetes and decrease in medication use for 

diabetes.
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Table 1

Patient characteristics (N = 62).

Continuous variables Mean (SD)

Age (years) 67.6 (6.0)

Anthropometry

 Height (inches) 66.3 (10.0)

 Weight (lbs.) 216.6(38.6)

 BMI (kg/m2) 33.5(4.8)

Categorial variables N (%)

Male 57(91.9)

Ethnic group

 Hispanic 36(58.1)

 African American 7 (11.3)

 Non-Hispanic White 19(30.7)

Education, years 13.9(2.5)

Tobacco use, current 5(11.4)

Comorbidities

 Diabetes 62 (100)

 Hypertension 58 (93.6)

 Coronary artery disease 21 (33.9)

 Stroke 2 (3.2)
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Table 2

Change in characteristics from baseline to follow-up at 6–8 weeks.

Variables Baseline
Mean (SD)

Follow-up
Mean (SD)

P-value

Body mass index, kg/m2 33.5 (5.6) 33.1 (4.7) 0.040

Steps per day, number 4406.2 (2293.7) 5808.6 (2876.2) 0.001

HbA1c, 3 months post, % 8.5 (1.6) 8.0 (1.2) 0.012

HbA1c, 6 months post, % 8.2 (1.6) 7.8 (1.3) 0.006

HbA1c, 12 months post, % 8.1 (1.5) 7.8 (1.4) 0.031

10-foot walk, s 2.77 (0.44) 2.56 (0.42) <0.001

Timed Up and Go, s 10.2 (1.8) 9.3 (1.7) <0.001
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