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ABSTRACT

Objective Ideal cardiovascular health (CVH) was
developed to promote CVH as a key component of
primordial prevention. Mobile short message service (SMS)
is useful for improving health behaviours. We aim to test
the effectiveness of SMS intervention in women to improve
CVH.

Methods In a single-blinded, randomised, controlled
study, 620 women, aged 35-70 years, without
cardiovascular disease, were enrolled in SMS intervention
versus no SMS. CVH metrics by self-report, and
biochemical laboratory, anthropometric and blood pressure
measurements were collected during home visits at
baseline and 9 months. Women were categorised as
having poor (0-2), intermediate (3—4) or ideal (5-7) CVH
according to the number of ideal CVH metrics. Participants
were randomised 1:1 to SMS intervention versus control.
SMS was sent every 5-6 days for 9 months. The primary
outcome was the difference in the proportion of women
with ideal CVH between SMS and control groups at 9
months. Rates of intermediate CVH, poor CVH and each of
the seven ideal CV health metrics at 9 months were key
secondary endpoints.

Results At 9 months, there was no significant difference
between groups for the primary outcome (16.3% at
baseline and 13.3% at 9 months, and 10.1% and 11.1%,
in SMS and control groups, respectively, adjusted RR 1.0;
95% Cl 0.6 to 1.6). Similarly, there were no significant
differences between groups for the key secondary
endpoints. SMS had an acceptance rate of 94.9%.
Conclusions Behavioural SMS intervention did not
improve rates of ideal CVH in women, despite being
feasible and well received.

Trial registration number 6377.

INTRODUCTION

Cardiovascular disease (CVD) remains the
leading cause of death worldwide, with
increasing rates of CV risk factors (RFs)
contributing to this phenomenon.' In Chile,
the prevalence rates of obesity, overweight
and diabetes are among the highest world-
wide, especially among women, despite the
implementation of public health policies
designed to address this problem.” ® It is

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Mobile text messaging is a strategy that has been
successfully used in primary prevention to modify
individual risk factors, such as smoking cessation
and obesity.

= In secondary prevention, results have been discor-
dant, with some studies showing positive results
and others no improvement.

= Our group has previously demonstrated in a ran-
domised group of hypertensive patients that mobile
text messaging improved adherence in the inter-
vention group.

= Few studies have aimed at modifying health be-
haviours with text messaging, and none have aimed
to change ideal cardiovascular health prevalence.

WHAT THIS STUDY ADDS

= A 9-month randomised mobile text message inter-
vention directed to improve several cardiovascular
risk factors and behaviours at the same time in
women did not modify the prevalence of ideal car-
diovascular health (CVH) in a group of Latino women.

= Short message service, as the unique intervention
strategy to modify ideal CVH, was unsuccessful in
this population.

= Mobile text messaging was well received by women
and proved to be a feasible tool for communicating
with the community.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Mobile text messaging, as a unique strategy, to
improve multiple cardiovascular risk factors and
behaviours, could be insufficient to achieve these
changes.

= This study encourages seeking complementary
tools along with text messages, to improve ideal
cardiovascular health goals.

particularly alarming that not only rates of
metabolic RFs are worse in Chilean women
than in men, but also women’s mortality from
myocardial infarction continues to be twice
that of men, and CVD awareness is very low
among women."® Also, women have been
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understudied, underdiagnosed and undertreated in CVD
worldwide.”

In 2010, the American Heart Association (AHA),
to reconfigure CVD preventive strategy, proposed the
concept of ideal CV health (CVH) to encourage the
population to achieve seven ideal behaviours and factors:
not smoking, a healthy diet, moderate or intense physical
activity, normal weight, blood pressure (BP) <120/<80 mm
Hg, fasting blood glucose <100mg/dL and total choles-
terol <200 mg/ dL®. Data from the National Health and
Nutrition Examination Survey in the USA have demon-
strated a direct relationship between the number of ideal
CVH metrics and mortality, with Yang et af’ reporting
that individuals with six out of seven CVH metrics had
significantly lower risks of all-cause, CVD-related and
ischaemic heart disease-associated mortality compared
with those with <I ideal CVH metric. Numerous studies
have since reported the low prevalence of ideal CVH in
different populations, emphasising the need to increase
awareness about ideal CVH to reduce CVD risk."’ " To
that end, health promotion/awareness at the population
level and CVD prevention at the individual level are crit-
ically important.

Mobile text messaging through short message service
(SMS) 1s a strategy widely used in smoking cessation and
obesity.'” However, evidence supporting its widespread
use for health promotion is insufficient, mainly because
studies have not been randomised, and the reviews are
heterogeneous."” Even fewer studies have aimed at modi-
fying health behaviours with SMS.

The primary objective of this study was to evaluate the
prevalence of ideal CVH in women in Santiago de Chile
after a randomised and blind educational intervention
through SMS.

METHODS

Data and methodology will be made available to other
investigators to replicate this study procedure on reason-
able request.

Study design and participants

ESCI (Spanish name ‘Estudio de Salud Cardiovascular
Ideal en Mujeres’) was a parallel-design, single-blinded,
randomised controlled study of women enrolled to
receive SMS for 9 months to promote the seven ideal CVH
metrics and behaviours compared with a control group.
We recruited eligible women from Santiago de Chile,
Metropolitan Region, representing approximately 40%
of the Chilean population and 52 boroughs or districts.
The recruitment phase was held between 12 May 2015
and 22 August 2015.

Women were eligible if they were 35-70 years old, resi-
dents of the Metropolitan Region, had access to mobile
phones to read text messages (in use and functioning)
and could provide informed consent. Pregnant women
and those with a history of stroke, myocardial infarction
and renal failure on dialysis were excluded.

The study was done using a probabilistic, multistage
and geographically stratified design to achieve a good
representation of Chilean women. The details of the study
sample design have been described previously.'* Briefly,
the sample selection considered the districts/boroughs’
classification according to the following criteria: socio-
economic level and predominance of women within
specific age ranges. Nine sampling strata were then
formed after clustering three socioeconomic levels (low,
medium low and medium high) and three age groups
(35-44, 45-54 and 55-70) at the borough level. In each
of the nine sampling strata, two boroughs were selected,
establishing each one as a primary sampling unit. From
each 1 of those, 12 blocks were determined using a
systematic random selection method with probability
proportional to the housing units. From these housing
units, women were recruited from randomly selected resi-
dential dwellings.

The Centro de Estudios y Encuestas Longitudinales of
the Pontificia Universidad Catélica de Chile conducted
the fieldwork.

Patient and public involvement
Patients and the public were not involved in the design
and conduct of this research.

Randomisation and treatment assignments

Randomisation was done in a 1:1 ratio through a comput-
erised program using a Bayesian method after collecting
participants’ baseline data. Randomisation was stratified
by age group, socioeconomic level and the number of
ideal CVH metrics to ensure a balance in participant
characteristics in both study arms. Study subjects were
aware of their treatment allocation considering the study
design. Clinical staff and investigators, except for the
study coordinator, were blinded to treatment randomi-
sation. The study coordinator interacted with the text
messaging company, Step Therapy (Santiago, Chile), a
company that develops text messaging systems focused
on healthcare.

Intervention

The socialcognitive theory was used to develop a bank of
text messages about education, motivational change and
recommendations regarding the seven ideal CVH behav-
iours and factors.”” A multidisciplinary team with experi-
ence in CVD prevention (two nurses, one dietitian, one
physical therapist, one psychologist and two cardiologists)
selected the messages through a systematic approach. The
messages were not personalised and were written using
formal but colloquial language. Each message consisted
of a maximum of 160 characters. Women in the interven-
tion group received an equal number of messages related
to each one of the ideal CV metrics (ie, no metric was
prioritised), and the messages were sent automatically.
Message delivery status (ie, delivered successfully vs not
delivered) was monitored. Messages that were not deliv-
ered were resent once during the same day.
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Table 1

Sample text messages sent to participants in the intervention group (translated into English)

Ideal cardiovascular

health metric Sample text message

No smoking

» Smoking is harmful to your health, not only for you but also for those around you. SOCHICAR Foundation

» On average, smokers die 10 years earlier than non-smokers. If you don’t smoke, help others to quit. SOCHICAR

Foundation

Ideal weight » |f you are overweight, distribute your diet better: eat snacks during the day and do not overeat in the afternoon. You
will burn more calories! SOCHICAR Foundation
» One piece of French bread has 260 calories. You will have to ride a bicycle for half an hour to get rid of those calories.
Regards, Foundation of the Chilean Society of Cardiology

Exercise » Work out TODAY: Take a brisk walk for 20 min every day this week. Advice from the Foundation of the Chilean Society

of Cardiology

» Take the stairs. You will feel it is excellent exercise. Climbing stairs burns 7-10 calories per minute. Regards,

SOCHICAR Foundation

Ideal diet » How many fruits did you eat yesterday? Eat one piece of fruit at lunch and dinner today. They are the best dessert!

SOCHICAR Foundation

» Do not drink sweetened beverages. Choose low-calorie drinks. SOCHICAR Foundation

Normal cholesterol » Watch your heart and avoid fried and fatty foods such as sausages and mayonnaise. Regards, SOCHICAR Foundation
» |f you lower your blood cholesterol, you reduce your cardiovascular risk at any age. It’s never too late! Choose skim

products! SOCHICAR Foundation

Optimal blood pressure » Compare food labels and choose foods with less sodium. Low-sodium food should contain less than 120 mg per

serving. SOCHICAR Foundation

» Did you know that hypertension is dangerous? The higher your blood pressure, the greater the cardiovascular risk to
your brain and heart vessels. SOCHICAR Foundation

Normal fasting glycaemia » High blood sugar is associated with being overweight. If you lose weight with diet and exercise, you could normalise
your sugar levels. Advice from SOCHICAR Foundation
» |f you had gestational diabetes, your future risk of diabetes is twice as high. Lose weight and avoid pastries, sweets
and sweetened drinks. SOCHICAR Foundation

Messages were sent every 5—6 days for 9 months, starting
at randomisation. All messages were sent during normal
working hours from Monday to Friday. The SMS system
was unidirectional, meaning participants could not reply.
When two messages were undelivered, the study coordi-
nator contacted the participant or a participant’s relative
to make inquiries. Table 1 provides examples of messages
used during the study (translated into English). All
participants, including those in the control arm, received
a letter by certified mail with their laboratory data (at
baseline and 9 months) including recommendations
associated with the results.

Outcomes

The primary outcome was the difference in the propor-
tion of women with ideal CVH (defined as having 5-7
metrics) between the intervention and the control groups
at 9 months.

Secondary outcomes were the changes in the propor-
tion of women with intermediate CVH and poor CVH
at 9 months and the changes from baseline to 9 months
in rates of each of the seven ideal CV health metrics. As
exploratory outcomes, we analysed the changes in each
one of the individual CVH diet components at 9 months.

Data and biochemical variables collection
ESCI’s baseline and 9-month-visit data were collected
during home visits (two for each milestone). At the

first visit, a study nurse conducted a face-to-face inter-
view using an electronic tablet. During the second visit,
BP and anthropometric measurements and blood and
urine samples were collected. The survey used during
the interview was designed by a multidisciplinary team
including an expert in survey methodology. It included
the Global Physical Activity Questionnaire (GPAQ)'® for
physical activity assessment, the Patient Health Question-
naire (PHQ 9) 17 for depression, questions about CV RFs,
family history of CVD and dietary habits. The study nurse
used nutritional sheets and serving-size instruments to
achieve more accurate responses to the diet question-
naire. Socioeconomic (ie, total family income) and socio-
demographic (ie, marital status, years of education, type
of health insurance and employment status) data were
assessed based on the 2011 CASEN Survey.'®

BP was measured with a brachial automatic validated
monitor (Model HEM7200, OMROM Healthcare) after
5min of resting in a sitting position. Three measurements
were taken every 2min, and the mean was recorded.
Weight and height were measured using a digital weight
(Secamodel 803; Germany) and a stadiometer. Body mass
index (BMI) was calculated using the standard formula.

Venous blood samples were obtained after a minimum
of 8 hours of fasting and alcohol withdrawal of 24 hours.
We determined total cholesterol levels, glycaemia and
creatinine plasma levels. With a morning isolated urine
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sample, we obtained urinary creatinine and sodium to
calculate estimated 24-hour salt consumption.'

Ideal CVH metrics and definitions of CV RFs

Ideal CVH was defined by the seven health metrics
proposed by the AHA® (1) no smoking or quit >12
months ago; (2) BMI <25 kg/mQ; (3) moderate exercise
>150 min/week or vigorous >75min/week or combina-
tion, (4) healthy diet (4-5 of the following components:
fruits and vegetables >4.5 cups/day; fish 3.5 oz servings
>2 servings/week; sodium <1500 mg/day; sweets/sweet-
ened beverages <450 kcal/week; whole grains >3 serv-
ings/day) (5) total cholesterol <200mg/dL (untreated);
(6) BP <120/80mm Hg (untreated) and (7) glycaemia
<100mg/dL (untreated). We defined poor, intermediate
and ideal CVH based on the presence of 0-2, 3-4 and 5-7
ideal health metrics, respectively.

In this study, smoking was defined as having smoked
>1 cigarette in the last month. Women with a medical
diagnosis of hypertension, with or without pharmacolog-
ical treatment and those with a mean BP >140/90 mm
Hg were defined as having hypertension. Dyslipidaemia
was defined as having a medical diagnosis of hypercho-
lesterolaemia with or without pharmacological treatment
or having a total cholesterol 2200 mg/dL. Lastly, diabetes
was defined as having a medical diagnosis of diabetes with

or without pharmacological treatment or having fasting
glucose 2126 mg/dL.

Definition of socioeconomic status and educational levels
The socioeconomic levels were classified into three
groups: low, medium low and medium high, determined
by the geographical area of the respondent’s residence
and based on the total per capita income of the resident
households of each borough. Education level was cate-
gorised by asking for the years of formal education and
the highest qualification received and divided into three
categories: low (primary school or less; 0-8 years), middle
(complete or incomplete secondary education; 9-12
years) and high (complete or incomplete university or
technical studies; >12 years).

Statistical analysis

A sample size of 635women was calculated assuming a
confidence level of 95% with a statistical power of 80%,
to detect an absolute difference of 10% between the
intervention and control groups for 9 months, based
on an ideal CVH prevalence of 10% according to data
from Chile and other countries.” The estimated allowed
sample loss was 15%. All interventional analyses were
conducted using the intention-to-treat principle.

Screening Women

(n=1.027)
Excluded (n = 407)
- Declined to participate (n = 169)
- Baseline assessment not completed (n = 103)
- Did not meet inclusion criteria (n = 131)
- Oher (n=4)
Randomized Women
(n = 620)
| ( — |
Allocation
Randomized to intervention group | J Randomized to control group
(N =324) | (N =296)
[ Follow-up ]
A 4 A 4

Interviewed at 9-months visit ( N = 278)
Lost to follow-up ( N = 46)
- Withdrawn consent ( N=2)
- Lost contact (N=1)
- Moved (N=4)
- Declined to complete 9 months assessment (N = 39)

Interviewed at 9 -monsth visit ( N= 242)
Lost to follow-up ( N= 54)

- Withdrawn consent ( N= 3)

- Lost contact (N= 3)

- Moved (N=3)

- Declined to complete 9 months assessment (N = 45)

‘, [

Analysis

|

Analyzed for primary end point (N = 278)
9- months complete assessment

Figure 1 Participant flow diagram.

Analyzed for primary end point (N = 242)
9- months complete assessment
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Table 2 Baseline characteristics of the study population

Characteristics Intervention (n=324) Control (n=296) P value
Age, years, mean (SD) 51 (9) 52 (9) 0.18
Years of education, median (IQR) 8(4) 8(4) 0.48
Socioeconomic level, n (%)
Low 115 (35) 101 (34) 0.93
Medium low 115 (35) 106 (36)
Medium high 94 (29) 89 (30)
Marital status, n (%)
Married or living together 211 (65) 210 (71) 0.12
Separated, single or widowed 113 (35) 86 (29)
Employment status, n (%)
Full or part time (%) 185 (57) 153 (52) 0.20
Anthropometric and clinical variables; mean (SD)
BMI, kg/m? 29 (5) 30 (6) 0.40
Waist, cm 92 (13) 92 (13) 0.74
Physical activity, MET min/wk, median (IQR) 1040 (300-4350) 1120 (300-5040) 0.94
Blood pressure, mm Hg
Systolic 126 (20) 131 (22) 0.01
Diastolic 75 (10) 77 (11) 0.07
Biochemical variables, mean(SD)
Total-cholesterol, mg/dL 196 (38) 195 (39) 0.60
LDL-C, mg/dL 117 (31) 115 (34) 0.45
Non-HDL, mg/dL 151 (109) 144 (38) 0.31
Glycaemia, mg/dL 99 (46) 97 (41) 0.62
CV risk factors, n (%)
Hypertension 142 (44) 141 (48) 0.37
Diabetes 47 (15) 44 (15) 0.91
Hyperlipidaemia 192 (59) 174 (59) 0.93
Obesity 123 (38) 133 (45) 0.09
Overweight 262 (81) 240 (81) 1.0
Smoking 129 (40) 108 (36) 0.41
Depressive symptoms 65 (20) 59 (20) 1.0
Menopause 176 (54) 177 (60) 0.19
Ideal CV metrics, n (%)
BMI <25kg/m? 62 (19) 56 (19) 1.0
Total cholesterol <200 mg/dL 179 (55) 167 (56) 0.81
Blood pressure <120/80 mm Hg 141(44) 101(34) 0.02
Fasting blood glucose <100 mg/dL 270 (83) 237 (80) 0.30
Non-smoking 195 (60) 188 (64) 0.41
Physical activity* >150 min/week moderate intensity or 75min/ 213 (66) 188 (64) 0.61
week vigorous intensity or combination
Ideal diet (4-5) 0 0 =
Salt<1500 mg/dayt 0(0) 0(0) -
Fruits and vegetables 4.5 cups/day 35(11) 41 (14) 0.27
Fish 3.5 0z servings >2 servings/week 45 (14) 43 (15) 0.82
Sweetened beverages <450 kcal/week 173 (563) 172 (58) 0.26
Whole grains >3 servings/day 4 (1) 4 (1) 1.0
Continued
Acevedo M, et al. Open Heart 2023;10:6002214. doi:10.1136/openhrt-2022-002214 5



Open Heart

I

Table 2 Continued

Characteristics Intervention (n=324) Control (n=296) P value
Ideal CVH, n (%)
Ideal (5-7) 53 (16) 30 (10) 0.08
Intermediate (3—4) 176 (54) 173 (58)
Poor (0-2) 95 (29) 93 (31)

*Estimated by Global Physical Activity Questionnaire (CPAQ).

tEstimated sodium based on isolated spot urinary sodium and creatinine excretion based on Tanaka formula.®

fData are mean (SD) except where indicated.

BMI, body mass index; CV, cardiovascular; CVH, cardiovascular health; HDL, high-density lipoprotein; LDL, low-density lipoprotein

cholesterol; MET, metabolic equivalent of the task.

Results are presented as mean+SD or frequency
(percentage) when suitable. Univariate comparison of
prevalence of ideal CVH components at baseline and end
of the study was done by Fisher’s exact tests. Continuous
measurements were compared by Student’s t-tests or
Wilcoxon tests for distributions departing from normal.
Changes in primary and secondary outcomes compar-
ison between groups were done by logistic regression.
Paired changes in continuous variables were analysed
with paired t-tests. Relative risks were causing means of
binomial regression models. We considered the results as
statistically significant for p<0.05.

RESULTS

Between 4 July 2015 and 10 November 2015, 1027 women
were screened for eligibility. Among these, 620 women
were enrolled and randomly assigned to the interven-
tion SMS group (n=324) or control group (n=296). The
median follow-up was 9 months. At the end of the study,
46 subjects were lost to follow-up in the intervention
group and 54 in the control group (figure 1). At base-
line, the only significant differences between groups were
the mean systolic BP and the ideal BP <120/80mm Hg
(table 2). The mean age was 52+9 years, and the median
(IQR) years of education were 8 (4). Overall, there were
high rates of CV RFs in the study cohort (table 2). The
prevalence of ideal CVH was 14.3% for the study popula-
tion, with the majority of women having an intermediate
CVH (57.1%).

Table 3 Primary and secondary outcomes analysis at 9 months

Outcome Intervention (n=324) Control (n=296) Relative risk (95% ClI) P value
Primary outcome
5-7 ideal CVH metrics, n (%) 37 (13.3%) 27 (11.2%) 1.00 (0.6 to 1.6) 1.00
Secondary outcomes
3-4 ideal CVH metrics, n (%) 166 (59.7%) 139 (57.4%) 1.04 (0.9t01.2) 0.60
0-2 ideal CVH metrics, n (%) 53 (19.1%) 39 (16.1%) 0.86 (0.7 t0 1.1) 0.27
Ideal CV Metrics
Non-smoking, n (%) 176 (63.3%) 160 (66.1%) 0.96 (0.8 to 1.1) 0.50
BMI <25 kg/m?, n (%) 53 (19.1%) 39 (16.1%) 1.18(0.81t01.7) 0.38
Physical activity, n (%) 190 (68.3%) 165 (68.2%) 1.00 (0.9 to 1.1) 1.00
Ideal diet, n (%) 1 (0.4%) 1 (0.4%) 0.86 (0.11013.7) 0.92
Total cholesterol <200 mg/dL, n (%) 182 (65.5%) 143 (59.1%) 111 (1.0t0 1.3) 0.14
BP <120/80 mm Hg, n (%) 123 (44.2%) 84 (34.7%) 1.27 (1.0t0 1.6) 0.03
FBG <100 mg/dL, n (%) 224 (80.6%) 188 (77.7%) 1.04 (0.9 t0 1.1) 0.42
Ideal diet components, n (%)
Salt <1500 mg/day* 0(0) 0(0) NA =
Fruits and vegetables 4.5 cups/day 28 (10.1%) 28 (11.6%) 0.87 (0.5 to 1.4) 0.58
Fish 3.5 0z servings >2 servings/week 31 (11.2%) 27 (11.2%) 1.00 (0.6 to 1.6) 0.99
Sweetened beverages <450 kcal/week 171 (61.5%) 148 (61.2%) 1.00(0.9t0 1.1) 1.00
Whole grains >3 servings/day 9(3.2%) 14 (5.8%) 0.56 (0.2 t0 1.3) 0.16

*Nobody had <1500 mg of salt per day

BMI, body mass index; BP, blood pressure; CV, cardiovascular; CVH, cardiovascular health; FBG, fasting blood glucose; NA, not applicable.
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Table 4 Intervention participants’ perceptions and
opinions of mobile text messaging programme

Questions/responses Respondents

(N=278) n (%)

Do you remember to have received messages about
healthy living in the last 9 months?

Yes 213 (76.7)
No 52 (18.7)
Do not know 13 (4.6)

Do you remember what the messages were about?
(all that apply)

(n=213) n (%)

About weight care 94 (44.1)
About tobacco consumption 113 (53.1)
About alcohol consumption* 30 (14.1)
About exercise 156 (73.2)
About healthy diet 166 (77.9)
Other 10 (4.7)
Do not know 4(1.9
How often were the messages received? n=213n (%)
Daily 33(15.5)
Weekly 127 (59.6)
Monthly 40 (18.8)
Other 6 (2.8)
Do not know 7(3.3)

Acceptability of the text message intervention n=213n (%)

Well received, she liked it 94.8
She disliked it 2.8
Do not know 1.4
Do you like to receive healthy lifestyle text messages n=213n (%)
Yes 94.8
No 2.8
Do not know 1.4

Would you recommend to other people to receive
healthy lifestyle mobile text messages?

n=213n (%)

Would recommend receiving text messages 200 (93.9)
Would not recommend 8(3.8)
Do not know 5(2.3)

Would you be interested to continue receiving healthy n=213n (%)
text messages on your cell phone?

Yes 203 (95.3)
No 9(4.2)
Do not know 1(0.5)

How often would you like to receive healthy lifestyle
text messages?

N=244n (%)

Daily 20.5
Weekly 66.4
Monthly 11.1
Do not know 2.0

*Confounding factor.

Throughout the study, 11664 messages were sent, and
there was an 11% rate of failed delivery secondary to defec-
tive data reception (ie, mobile cell phone not working
or with weak reception covering the area) or participant
problems (ie, women who did not open messages or who
had a full mailbox).

Primary outcome results

In the intervention group, the mean prevalence of ideal
CVH was 16.3% at baseline and 13.3% at the end of the
study; in the control group, the mean of ideal CVH was
10.1% and 11.1% at the end of the study (table 3). The
difference in the proportion of participants who had an
ideal CVH at 9 months was not statistically significant
between groups (adjusted RR 1.0; 95%CI 0.6 to 1.6)
(table 3).

Secondary outcomes

No significant differences were observed for poor or
intermediate CVH prevalence between groups. Simi-
larly, there were no significant differences for most CVH
metrics, except for ideal BP (RR 1.27: 95% CI 1.0 to 1.6,
p=0.03), even after adjusting for baseline differences.
There was a trend for more women having total choles-
terol <200mg/dL at 9 months in the intervention group
compared with the control group (RR 1,1: 95% CI 1.0 to
1.3, p=0.14). (table 3).

Perception and opinions about mobile text messaging

Of the 213women who remembered receiving health-
related SMS during the last 9months, only 2.8% reported
disliking receiving SMS (table 4). The vast majority of
women were willing to continue receiving messages
(95.3%), with 93.9% stating they would recommend to
others to receive healthy lifestyle SMS. Weekly SMS was
preferred by the majority of women.

DISCUSSION

ESCI showed that a 9-month SMS intervention did
not significantly increase the prevalence of ideal CVH
in urban Chilean women. SMS intervention was well
received and feasible, with low rates of participant dissat-
isfaction and failed message delivery.

CV RFs are highly prevalent in the general popula-
tion in the Southern Cone of Latin America, including
Chile.?' Despite multiple public health policies to reduce
the prevalence of these RFs, both at the community level
and individual level, the burden of CV risk continues
to increase. Therefore, it is important to seek new strat-
egies to intervene. To our knowledge, ESCI is the first
randomised clinical study conducted on women incorpo-
rating SMS to intervene in CVD-health behaviours and
RFs in Latin America. The achievement of ideal CVH in
women may help in decreasing CVD morbimortality in
the next decades, especially in young women, in whom
there has been an increment in myocardial infarction
prevalence in the last 20 years.*
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Studies evaluating the effects of SMS on health
behaviours have yielded disparate results. Other interna-
tional studies with this technology in primary prevention
have successfully addressed individual RFs, such as weight
loss or smoking cessation, with favourable results.” **
These studies, rather than trying to reduce the whole
burden of disease, pointing to several RFs at the same
time, targeted a less ambitious endpoint. Indeed, our
group had previously demonstrated that SMS increased
antihypertensive drug adherence in hypertensive patients
within the community.”

The TEXT ME study,” conducted in patients with
established coronary heart disease (CHD), demonstrated
modest but significant improvements in low-density
lipoprotein cholesterol levels at 6 months as well as
improvements in systolic BP, BMI and physical activity. By
contrast, the Cardiovascular Health and Text Messaging
(CHAT) study”’ showed no significant improvements
in CV RF management with SMS . The above studies
were conducted in CHD populations and treated by
guideline-directed therapy. Our study was performed in a
primordial prevention cohort, where changes in lifestyle
behaviours are challenging. In concordance with ESCI,
the TextMe 2 study performed in a moderate-high CV
risk primary prevention cohort also showed no signifi-
cant differences with an SMS intervention in the primary
endpoint. Klimis et a”® claimed sample size and loss of
follow-up as the main reasons for their results. We had
a significant loss of follow-up, with a discontinuation
rate of over 20%, that primarily affected our estimated
sample size calculation to have differences between
groups. However, we cannot assure our negative results
only based on the participant’s lost to follow-up. Also,
we only sent one SMS every 5-6days which could have
affected our results. TextMe2 study sent four SMS per
week. However, we based this decision on our previous
study on hypertensive patients. In this regard, the ideal
number of SMS per week to achieve differences in CV
health parameters has not been definitively ascertained.
ESCI and TextMe 2, both resulted negative. Finally, the
kind of intervention in itself could have precluded better
results. Intervention through text messaging pointing to
modifying multiple CVRF could not be the only strategy
in the community. Probably, it needs to be comple-
mented using an integrated-multiple-tool strategy physi-
cian directed and nurse managed such as community
meetings, individual phone calls, web-based health inter-
ventions (groups and individually) and the support of an
interactive programme device application.”!

ESCI was ambitious for striving to effect change in the
composite of ideal CVH, which meant to achieve an ideal
condition in >5CV metrics simultaneously. Moreover,
the ideal CV parameters demand very strict goals, such
as ideal BP and weight, which are difficult to pursue in
postmenopausal women. In general, achieving changes
in health behaviours is complicated. Women included
in our study were representative of those in a nascent
developed country with high rates of working outside

the home, primary caregiving of children and stress.?® %

These factors, among others, may have interfered with
the ability of the single intervention of SMS to change
health behaviours. Indeed, it has been proposed that
multifaceted approaches to CVD prevention are neces-
sary to make a difference in women’s health.”?*

SMS technology was well received by our participants,
as discussed previously. Our study demonstrated that SMS
intervention was feasible, easy to administer and under-
stand, and could be delivered without in-person contact.
As such, this approach could become a desirable means
of education/motivation, especially during difficult times
to have in-person visits such as the last pandemic period.

Our study has limitations. A larger sample size may
have provided a better ability to detect differences
between treatment arms. In addition, we experienced
a higher loss of follow-up than anticipated, empha-
sising the need for better retention strategies. Also, we
had a limited number of messages as discussed previ-
ously, and they were depersonalised. Finally, we did
have differences in baseline ideal BP between groups.
We tried to surpass this limitation by adjusting the
results by binomial logarithm regression as done by
other similar studies.”

In conclusion, ESCI, the first randomised SMS
intervention study targeting ideal CVH in Latino
women, did not demonstrate a significant impact on
increasing the prevalence of ideal CVH in this commu-
nity. However, SMS was feasible and well accepted by
study participants. SMS could become a complemen-
tary tool to provide education and motivation about
healthy behaviours, along with an integrated CVH
preventive programme for women.
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