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Impact on the physical activity level of adults at high and very high risk
of developing type 2 diabetes mellitus: email follow-up intervention
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Abstract — Aims: The present study aimed to assess the effect of a 24-week intervention on the physical activity
level among adults at risk of developing type 2 diabetes mellitus (DM2). Methods: It was included 129 individuals
of both sexes who underwent the Preventive Health Check-up at the Albert Einstein Israelita Hospital between
January and August 2010 and who were at high and very high risk of developing DM2. The risk of developing
DM2 was assessed according to the FINDRISC criteria. All participants were evaluated by the International
Physical Activity Questioner (IPAQ). Subjects were followed-up for 24 weeks by a physical education professional
through emails during a 6 month period. The IPAQ was sent by email after 3 and 6 months of follow-up. Statistical
analysis was performed using the chi-square test with p<0.05 and the Yule Coefficient test. Results: At baseline
of the follow-up period, 80.3% of individuals failed to comply with the recommended weekly physical activity.
In the end, motivational intervention by e-mail encouraged 74.2% of individuals to comply with the weekly-
recommended physical activity and only 1.5% were classified as sedentary. Conclusion: Therefore, the follow-up
protocol conducted by periodic and personalized e-mails proved to be effective in promoting physical activity
among people at risk of developing metabolic diseases.
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Introduction

Physical activity (PA) practice is a key intervention in both
preventing and treating cardiovascular diseases including arterial
hypertension, diabetes mellitus, stroke, some types of cancer,
osteoporosis, depression, and lipid profile imbalance!'. PA is
essential for promoting health and quality, reducing the risks of
diseases, and increasing life expectancy'.

The type 2 diabetes mellitus (T2DM) is an important and growing
health problem across countries worldwide, regardless of their level
of development. In 1985, 30 million adults were estimated to have
diabetes worldwide, increasing to 135 million in 1995, and 173
million in 2002, with projections of 366 million affected individuals
by 2030; of these, two-thirds live in developing countries?.

Evidence shows**that sedentary lifestyle and poor quality diet
are associated with a marked increase in the incidence of T2DM.
Conversely, the results from the Diabetes Prevention Program
(DPP)*showed a 58% reduction in the incidence of T2DM by
promoting a healthy diet and PA practice; these interventions were
more effective than drug treatment. The American College of
Sports Medicine (ACSM) recommends that adults practice at
least 30 minutes of moderate intensity PA five times a week to
reduce the incidence of morbidity and mortality associated with
non-communicable diseases’.

The advice to practice PA has been rarely applied to the
specific needs of individuals, who should be encouraged to
develop healthier lifestyle®. Therefore, this study aimed to assess
whether following-up individuals with a high and very high
Finnish Diabetes Risk Score (FINDRISC), through periodic
emails, resulted in a positive intervention, encouraging changes
in lifestyle and promoting regular PA.

Method

Study population

After approval from the Research Ethics Committee of
Hospital Israelita Albert Einstein-SP (10456/2012), this study
was carried out through the database analysis of the risk follow-up
program of the outpatient clients on preventative health check-up
at the Hospital Israelita Albert Einstein. The inclusion criteria
applied to both men and women, of any age, with a high or very
high FINDRISC and who accepted to participate in the follow-up
program by signing an informed consent form. Individuals with
pre-existing DM2 and Type 1 Diabetes Mellitus were excluded
from this study.
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Recruitment and selection

It was included in this study 129 individuals (89.4% men
and 10.6% women; mean age 49.27 + 12 years) with a high and
very high risk of developing T2DM and undergoing Preventive
Health Check-up at the Albert Einstein Israelita Hospital between
January and August 2010. Overall, 14 individuals refused to
participate and only 66 individuals replied to the emails sent
during the study period.

Individuals
129

Refused participate
14

Failed comply with follow-up
129

Replied the emails
66

Figure 1. Recruitment

Each individual was informed about changes in nutrition
needed at the time of the consultation with a physical educator,
and International Physical Activity Questionnaire (IPAQ) was
applied at this time. The information required for participation
in the study was provided and individuals signed, of their own
volition, the informed consent form to participate in the research
study. Participants were then also informed about the study stages.

Intervention

Individuals underwent the Preventive Health Check-up, and on
the same day, the physical education teacher sent to participants
the first email, which included a table outlining the goals agreed
between the individual and the healthcare professional during
the consultation. Also on the same day, information about the
importance of practicing PA regularly, according to the World
Health Organization (WHO) criteria, was conveyed.

Personalized emails were sent weekly during the first month
of follow-up, with questionnaires on PA practice and technical
and motivational information. Over the second and third months,
the frequency of the follow-up emails became bi-weekly. At the
end of the third month, a second IPAQ was sent to each patient
to assess whether changes in the level of physical activity had
occurred during the first three months of follow-up.

Over the fourth, fifth and sixth months of the follow-up,
emails were sent monthly, maintaining technical and motivational
information.

A third IPAQ was sent to each patient at the end of the sixth
month to assess whether changes in the level of PA had occurred
during the first six months of follow-up.

Evaluated parameters

Physical active level

Currently, there is no evidence on the best method to measure
PA. However, the IPAQ has been used as an evaluation tool
in several epidemiological studies®’® and provides data on
PA duration, frequency, intensity, and type, thereby enabling
the estimation of total energy expenditure and facilitating the
classification of PA into mild, moderate, and vigorous.

During the physical education consultation, individuals
were asked to complete a short version of the IPAQ, reporting
the activities performed over the previous week, in order to
determine their level of PA. Motivational instructions were also
provided, encouraging the regular practice of PA and presenting
the following message established by the Centers for Disease
Control and Prevention (CDC) and the American College of
Sports Medicine: “Every individual should accumulate at least
30 minutes of moderate physical activity in the most days of
the week™.

To analyze the IPAQ data regarding the level of PA, we used
the 2002 consensus between the Fitness Laboratory Studies
Center of Sdo Caetano do Sul (CELAFISCS) and the CDC
of Atlanta, taking into account the frequency, intensity, and
duration criteria of PA. Individuals were classified into four
categories; 1) Very Active: individuals observing the following
recommendations for PA: a) Vigorous: > 5 days/ week and >30
minutes per session and/or b) Vigorous: > 3 days/ week and > 20
minutes per session + PA Moderate and/ or ¢) Walk: > 5 days/
week and > 30 minutes per session; 2) Active: observing the
following recommendations for PA: a) Vigorous: > 3 days/ week
and > 20 minutes per session and/or b) Moderate or Walk: > 5
days/ week and > 30 minutes per session and/ or any activity
accumulated: > 5 days/ week and > 150 minutes/ week (walk
+ moderate +vigorous); 3) Insufficiently active: individuals
performing PA, albeit insufficient to be classified as Active
because they failed to meet the requirements regarding the
frequency or duration of PA; 4) Sedentary: individuals who
failed to perform continuous PA for at least 10 minutes during
the WeeklO,ll,lZ,IBI

FINDRISC - Finnish Diabetes Risk Score

This is a questionnaire used for risk stratification for
diabetes and the detection of undiagnosed disease and insulin
resistance. The following classification criteria are used: age,
body mass index, abdominal circumference, physical activity,
fruit and vegetable intake, antihypertensive medication, the
presence of occasional hyperglycemia during disease or
pregnancy, and family history!*!>.

FINDRISC identifies individuals at high risk of diabetes
who will most benefit from modifying their lifestyle'®. The
most relevant FINDRISC application is at the primary
healthcare level, where screening strategies are necessary
and widely used.
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Physical activity level and risk of developing type 2 diabetes mellitus

Table 1. FINDIRISC classification.

Score Degree of Risk Probability
Upto 6 Low 1%
7-11 Intermediate 4%
12-14 Moderate 16%
15-20 High 33%
>20 Very High 50%

Risk of developing diabetes in 10 years.

Statistical analysis

Descriptive statistics were used to evaluate the frequency
of the proportions of respondents. All data were analyzed using
the Prism software (version 4.0, San Diego, CA, USA). The
chi-square test with significance level p <0.05 was used for
inferential analysis, and the Yule coefficient was used to identify
the direction of associations.

Results

The compliance rate for remote email follow-up was
57.39% among program participants at high and very high risk
for developing diabetes, according to the FINDRISC score,
as 66/115 individuals commencing the follow-up replied to
the emails and completed the IPAQ sent. At the baseline of
follow-up, 80.3% individuals failed to comply with the weekly
PA recommendation and were classified as sedentary (47%)
and insufficiently active (33.3%). The number of individuals
classified as active (47%) and very active (12.1%; p<0.05)
significantly increased after 3 months of email follow-up.

At the end of follow-up, motivational intervention by email
encouraged 74.2% individuals to comply with the weekly
PA recommendation, (including 50% active and 24.2% very
active participants) and only 1.5% were classified as sedentary.
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Figure 2. Physical activity level
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Discussion

The fight against physical inactivity or the promotion of
incentives for the regular practice of PA aims to prevent the
development of cardiovascular risk factors, including T2DM.
This study examined patients with high and very high FINDRISC
scores by implementing an email intervention and promoting
targets recommended by the WHO, specifically to perform 150
minutes of PA per week in an attempting to promote a positive
change in the lifestyle. We chose to conduct follow-up by email,
considering the profile of the participants. These were mostly
businessmen with a high workload, who could not be easily
contacted by telephone, due to work commitments, and were
likely to be available online for most of the day.

Our findings are similar to another study?® on lifestyle
interventions or the use of medication for T2DM prevention
or onset delay. Strong evidence showed that counseling, by
establishing weight loss goals and increasing the level of PA,
was effective in preventing or delaying the onset of this disease'’.

Programs, such as the DPP'®, which aims to prevent the
development of DM2, are based on dietary interventions
and PA practice to counteract the excess of weight. The DPP
results'® showed a 58% reduction in the incidence of DM2
cases by encouraging a healthy diet and the practice of PA,
and this intervention was more effective than the use of any
pharmaceutical drug, including metformin.

Decreased glucose tolerance from diabetes currently affects
approximately 29 million Americans. The risk of developing
diabetes over a lifetime is estimated at 36% for individuals born
in 2000%. Patients with any type of diabetes have a marked
reduction in life expectancy and life quality, due to specific
retinal microvasculature, renal glomerulus and peripheral nerve
complications, and extensive atherosclerotic macrovascular
diseases affecting arteries that supply the heart, brain, and
lower extremities. Other consequences include renal failure,
retinopathy, neuropathy, autonomic nervous system alterations,
and sexual dysfunction'®.

Counseling on the practice of PA in basic health units has
been scarcely applied to the specific needs of patients who should
be encouraged to develop healthier living habits?.

Evidence shows that physicians who underwent specific
training on PA counseling (Activity Counseling Trial) used this
practice in 99% of their patients, with consultation duration
varying between 3 and 6 minutes, demonstrating that this
approach is affordable and easy to apply. Although the information
provided adequately deals with clarifying patient doubts, these
consultations are not sufficient to influence adherence to the
regular practice of PA%1:2223,

A pioneering study in this area established a protocol of 3
to 5 minutes of counseling using the stages of patient behavior
during clinical care and after 6 weeks. The group receiving
counseling increased walking time by 37 minutes during the
routine while walking time in the control group increased only
by 7 minutes?.

A systematic review conducted in different countries,
including the United States and Australia, where primary
healthcare is provided by pediatricians, general practitioners,
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and family physicians, showed that PA practice counseling was
ineffective in promoting an increase in PA practice in patients.
However, medium and long-term adherence to PA practice
were obtained when the professionals explained the benefits
of these changes, clarifying doubts on possible injuries, and
advising on the type and intensity of exercises to be chosen®.
The exchange of personalized emails with the clients followed-
up in this study enabled investigators to clarify any doubts
regarding the parameters mentioned by Lawlor and Hanratty
about PA and health®.

Telephone booster calls (Increasing Motivation for Physical
Activity — IMPACT) for clarifying doubts and suggesting how
to overcome barriers to the practice of regular PA was used as an
adjuvant tool to lectures and leaflets for low-income women?.

The use of tools, including the Green Prescription?’2,
STEP? and IMPACT?, showed a range of health benefits at
patient follow-up, between 6 months and 1 year, contributing
to adherence to the regular practice of physical exercise?. More
positive results were achieved with verbal and written counseling
(Green prescription) than with exclusively verbal counseling®.

Kahn et al*'. conducted a systematic review to examine the
effectiveness of several strategies to promote health and improve
PA levels. Individual counseling based on changes in health
behaviors was considered an effective method. The 18 studies
selected had a positive effect on the level of PA. On average,
counseling programs increased the duration of PA by 35% and
energy expenditure by 64% among study participants. The
number of individuals adhering to a healthier lifestyle, through
PA practice also significantly increased.

Despite all the efforts made in this study, some limitations
are considered. First, the level of physical activity of the study
participants was not directly measured. Second, the sample size,
which presented low from the application of the inclusion criteria,
restricted the analysis to a specific population. Finally, the present
study showed a key difference regarding the frequency of the emails,
which combined with the guidance provided during the consultations,
where the main tool promoting client adherence during follow-up.

Conclusion

Currently, the importance of motivational strategies
encouraging individuals to become more physically active is
crucial. We highlight that follow-up by repeated and personalized
emails is an effective and encouraging tool for individuals at high
and very high risk of developing diabetes, promoting lifestyle
modifications and allowing participants to become more active
by encouraging regular physical activity practices.
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