A feasibility study to examine whether time spent outdoors during the summer affects acute daily
fasting blood glucose and steps

. 1 . . 1 p) 3 . 4 P | - 1
Molly B Richardson,* Courtney Chmielewski,* Connor YH Wu,“ Mary B Evans,? Leslie A McClure,* Kathryn W Hosig,* Julia M Gohlke VIRGINIA TECH.

IDepartment of Population Health Sciences, Virginia Polytechnic Institute and State University, 2Department of Geospatial Informatics, Troy University, 3Center for the Study of
Community Health, University of Alabama at Birmingham, *“Department of Epidemiology and Biostatics, Drexel University

INTRODUCTION Data Sources and Statistical Ana|y5i5 Aim 2a: Personal temperature (daily mean, daily max) Summary of Results
Physical activity has been positively associated with . Linear Mixed Effects Models were performed in MATLAB R2017b. and steps were not significantly increased on * Analysis of this dataset suggests fasting blood glucose
glycemic control in persons with type 2 diabetes (T2D); intervention days. decreased on days following the intervention of an
however potential exposure to heat may be a barrier to Glucose ~ 1+ Interventiony,, pi., + Age + BMI + Precipitationy,, pio, + Table 3: Outcome variable: Personal temperature (daily mean and additional 30 minutes spent outdoors.
physical activity outdoors in the summer months. This WS Tiax pay prior ¥ WS TMi, pay prior + (11]id) daily max) and steps * Neither personal temperature experienced nor steps
study investigated whether it would be feasible to detect : were significantly increased, which were the
changes in glycemic control in women with Type 2 . Weather Station (WS) temperatures (max and min) and Personal temperature (daily Steps hypothesized mediators.
Diabetes (T2D) related to a small change (additional 30 precipitation was downloaded from NCDC Climate Data Online mean hourly) * Potential limitations are low sample size, imprecise
minutes) in time spent outdoors during the summer (NOAA) B (95%Cl)  p-value 3 (95%CI  p-value measurement of steps and/ or temperature, and
months. . Compliance Criteria: (58.5, (-40905, reliance on self-report for compliance. Blood glucose
Ai ms: ; \(;‘:rictléegt’i’:;ees’;nopoi)iizcllgirf‘g;}aedditionaI 30 minutes outdoors on intervention days Intercept /9. 1013) 1.70E-12 9091.0 59087) 0.7 is hlghly influenced by fOOd inta ke; hOWEVGF, aC
W . . . . 3. Wrote in an activity in the description that could be reasonably or is most commonly performed . (_4477’ libitum food records for this week were beyonc the
e hypothesize increasing time spent outdoors may lead outdoors Intervention| -0.2 (-0.7, 0.3) 04 8265 0.2 scope of this study.
to increased steps, and only minimal increases in heat . Secondary analysis stratified by survey response question below in 2100.6) . The association between intervention and reduced
exposure thereby leading to an overall reduction in fasting good Versus poor management pf conplition: fasting blood glucose was stronger in participants who
glucose levels the next.day. rﬁili‘iﬁéiﬁfdpﬁf"”tme”t’ s yourblood sugar i e destied ronge Thatyour C g * Personal temperature (daily maximum hourly average) was non- reported that at a recent appointment their glucose
1. Assess whether fasting blood glucose values decreased Figure 2. Pedometer and Temperature significant (Intervention 5 0.006 (95%Cl -1.2, 1.2), p-value 0.9). was out of the doctor recommended range, indicating
on days following an intervention day. | Monitor A) Yamax Digi-Walker electronic » All models presented also include adjustment for weather. challenges with management of their condition.
2. Assess whether steps and personal heat exposure (daily ,
mean and daily max) increase on intervention days and g:ilgrznze:ir SIWAZIO’?) I':’]) 'BL:]TTOIt\I CONCLUSIONS
whether they have a mediating effect on fasting blood nitors (\)Nitr?p:rrr?isssig\rlmv) oW o wear Aim 2b: Neither steps nor personal temperature exposure as This pilot study contributes evidence regarding time
glucose. measured by iBUTTON sensor were significantly associated spent outdoors, physical activity, and glucose control and
3. Assess whether self-reported management of T2D Study Population with fasting glucose on the following morning. responds to a call for assessing the relationship between
modifies the relationship between intervention and N | | | | | time spent outdoors and health outcomes like glucose
fasting blood glucose. Participants were women, primarily African Amerlcar.1 thh mean * Personal temperature (daily mean hourly average) was non control. Further research is necessary before any future
(range.) BMI 37.9 (24, 65) and age 54.8 (27, 66). Participants reported significant when adjusting for age, BMI, and weather station data recommendations related to heat exposure in this
METHODS compliance on n=286 of 322 person-days (88.9%). (Interventiong,, .o B -0.2 (95%Cl -0.7, 0.3), p-value 0.4). vulnerable population should be considered.
—_— . : : I * Personal temperature (daily maximum hourly average) was also non-
Figure 1. Flow Diagram of Study Design ::zlsr:. Mean (Range) of outcome variable and potential mediating significant (Interventiong,, ... B -0.5 (95%Cl -1.8, 0.8), p-value 0.4). Next Ste pS:
. '“C|tl{5?0”t3 Woren, akgfd 19;63years old, availability to . l;/lleoa;l (;antSel) o All rg:glels presented include adjustment for age, BMI, and weather +  Assess additional measures of compliance (phone
Recruitment par |C|.pa ein a.\{vee ong s U. \ UCcose . ) conaitions. and exit survevs).
partif;pant : Ex_clll;zon: Inability to spend time outdoors Daily Mean Temperature (hourly) (°F) ~ 78.9 (69, 90) Aim 3: Participants in the poor management group (n=16) * Explore pre/ p»cl)s)t- body composition measurements.
Screening - Daily Maximum Temperature (hourly) (°F) Q8.5 (76, 118) experienced on average 4 15.8mg/dL decrease in fasting  Explore original participant population (n=180)
Steps  4305.2 (97 63487) blood glucose on days following intervention (95%Cl -27.1, physical activity, time spent outdoors, and N
Participant ~ ® Inclusion: Diagnosis by a medical professional with T2D RESULTS 4.5, p-value 0.006). environmental-related deterrents to physical activity.
nggzg‘_g and check blood glucose daily _—  Determine appropriate method to assess dietary
study Aim 1: On average, fasting blood glucose was reduced by Table 4: Table of analysis stratified by poor and good management intake in this population (food diary, 24-hour recall,
6.1 mg/dL in mornings after intervention days (95%Cl -11.5, of T2D (n=16, 30, respectively) from questionnaire response doubly-labeled water, etc.).
e N=46 ..
A Demographic and T2D Self Management Questionnaires -0.6, .ija|ue 0.03) after adjusting for age, BMI, and weather Poor Management Good Maonagement ACknOWIEdgementS:
& Training | * Body Composition Measurements conditions. B (95%Cl) p-value B (95%Cl) o-value We gratefully acknowledge the support from the
Table 2: Primary Model 3 (95%Cl) vl 2037 1410 National Institute of Health (grant number RO1
. Dave 19 Norrral dailv activitios 0 p-value 4 77 ES023029). Special thanks to the participants and the
Yo e e Y . (-64.3, Intercept 135 673.6) 0.6 1401 422) 03 community partners Friends of West End and West
e Daily Log: Fasting blood glucose, steps, any regular time .
Baseline | spent outdoors Intercept  195.5 455.4) 0.1 Age 3 (-0.4,6.4) 008 04 (-1,1.7) 0.6 Central Alabama Community Health Improvement
Age 0.8 (-0.8, 2.3) 0.3 (-1.3, League. The authors declare that the research was
BMI -0.5 (-2.1, 1) 0.5 BMI 2.4 (-2,6.7) 03 01 1.6) 0.8 conducted in the absence of any commercial or financial
* Days 3-7: Add 30 minutes outdoors . (-7.7, relationships that could be construed as a potential
— . gjg%iﬁ% ;?322%:;2%%%22?2& steps, any regular and InterventIOnDay Prior -6.1 (-11.5, -0.6) 0.02 Intervention — 15.8 (-27.1,-4.5) 0.006 -1.6 4.5) 06 conflict of interest. This study was registered with clinical
M : : : e Models include adjustment for weather conditions. trials (NCT03614780) and approved by Virginia Tech
 Models include adjustment for weather (Weather station data on Dartici _ ) . Institutional Review Board (15-761).
maximum and minimum temperature and precipitation). ) .art.lc.lpants in the good T”a”ageme”t group (n=30) did nOF >€€ .
* Exit Survey » Additional model with only compliant intervention days prior was significant change to their fasting blood glucose (Intervention g, o, Contact Information:
ST;‘QC')?] * Body Composition Measurements similar to the model presented in Table 2 (Intervention,, .o B - B'l.'6 (95%Cl -7.7, 4.5), p-value 0.6). | | Molly B. Richardson, PhD, MPH
7.3 (95%Cl -12.8, -1.7), p-value 0.01). * Neither steps nor personal temperature experienced (daily mean or mbrichar@vt.edu 205-567-1858
daily max) significantly affected this relationship in either subgroup.




