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Introduction: Lifestyle modification, such as healthy diet habits, regular physical activity, and
maintaining a normal body weight, must be prescribed to all hypertensive individuals. This study
aims to test whether a multicomponent intervention is effective in improving lifestyle and body
weight among low-income families.

Study design: Cluster randomized trial conducted between June 2013 and October 2016.

Setting/participants: A total of 1,954 uninsured adult patients were recruited in the study within
18 public primary healthcare centers of Argentina.

Intervention: Components targeting the healthcare system, providers, and family groups were
delivered by community health workers; tailored text messages were sent for 18 months.

Main outcome measures: Changes in the proportion of behavioral risk factors and body weight
from baseline to end of follow-up. Data were analyzed in 2017.

Results: Low fruit and vegetable consumption (fewer than 5 servings per day) decreased from
96.4% at baseline to 92.6% at 18 months in the intervention group, whereas in the control group it
increased from 97.0% to 99.9% (p=0.0110). The proportion of low physical activity (<600 MET-
minutes/week) decreased from 54.3% at baseline to 46.2% at 18 months in the intervention group
and kept constant around 52% (p=0.0232) in the control group. The intervention had no effect on
alcohol intake (p=0.7807), smoking (p=0.7607), addition of salt while cooking or at the table
(p=0.7273), or body weight (p=0.4000).

Conclusions: The multicomponent intervention was effective for increasing fruit and vegetable
intake and physical activity with no effect on alcohol consumption, smoking, addition of salt, or
body weight among low-income families in Argentina.

Trial registration: This study is registered at www.clinicaltrials.gov NCT01834131.
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INTRODUCTION

espite extensive knowledge of hypertension pre-
D vention and treatment, the global prevalence of
hypertension is high and increasing.' In many
low- and middle-income countries, a rapid urbanization
process caused important demographic, social, and eco-

nomic changes with significant impact on lifestyles.”” The
reduction of physical activity (PA) and the increase of
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total calorie intake from unhealthy diets resulted in a
higher prevalence of clinical risk factors such as hyperten-
sion, overweight, obesity, dyslipidemia, and diabetes.’

Argentina is not an exception. The nutritional transition
was characterized by less consumption of fruits, vegetables,
nuts, seeds, whole grains, fiber, and polyunsaturated fats
and higher consumption of sodium, processed meats, red
meat, trans fat, sugary drinks and alcohol.” Only 5% of the
population consumed 5 or more servings of fruit or vegeta-
bles per day, and the prevalence of low PA increased from
46% in 2005 to 55% in 2013.”° Furthermore, a higher prev-
alence of clinical risk factors has been observed among the
lower-income population.”

In response to the existing socioeconomic disparities,
the National Ministry of Health in Argentina created a
program to provide free drugs to treat traditional risk
factors in the uninsured population. Besides this effort,
hypertension awareness, treatment, and control rates are
unacceptably low, as only 63.0% are aware, 48.7% are
treated, and only 21.1% are controlled.” The improve-
ment of the hypertension control rate through pharma-
cologic treatments is important and should continue;
however, lifestyle modification must be promoted more
emphatically, especially in the lower-income population.

The Hypertension Control Program in Argentina was
a cluster randomized trial testing a multicomponent
intervention that targeted the healthcare system, pro-
viders, and family groups among low-income patients in
Argentina.® This comprehensive intervention has been
demonstrated to be effective in reducing blood pressure
and improving hypertension control.” The aim of this
study is to evaluate whether the multicomponent inter-
vention is effective in modifying lifestyles and body
weight among low-income families.

METHODS

The Hypertension Control Program in Argentina was a cluster
randomized trial conducted among 18 primary care centers within
the national public primary care system in Argentina. Details of
the trial’s rationales and study design have been published
elsewhere.’

The selected primary care centers were located in a poor urban
area and provided free health care and medication to uninsured
patients; their staff was composed of general practitioners, nurses,
and community health workers (CHWs). Eighteen centers were
selected from 5 different provinces located in the north, northeast,
and central-east regions. Nine centers were assigned to the com-
prehensive intervention arm and the other 9 centers to usual care.
Cluster randomization was stratified by geographic region and
conducted at the data coordinating center at Tulane University.
The allocation was based on clusters. All individuals within each
cluster were included consecutively to avoid selection bias. No
action was taken to balance allocation for participants that refused
consent. Given the nature of the behavioral intervention, neither
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participants nor implementers were blinded. The randomization
schedules were generated using PROC Plan in SAS, version 9.4.

Study Population

Participants were recruited for the study between June 2013
and April 2015 and followed to October 2016. The eligibility
criteria were that the participants should be men and women
aged >21 years with systolic blood pressure >140 mmHg or
diastolic >90 mmHg measured on at least 2 separate visits, and
whose spouses or adult hypertensive family members aged >21
years living in the same household were willing to participate
in the study. All the analyses presented in this article included
both hypertensive patients and their eligible family members.
A flow diagram of trial participants is depicted in Figure 1.
Study data were collected at baseline and at 6, 12, and 18
months. The comprehensive intervention program was imple-
mented for 18 months and included education of healthcare
providers, home-based education promoting lifestyle modifica-
tion, adherence to drug treatment, and a mobile health inter-
vention.

The study protocol was approved by the IRBs of Tulane Univer-
sity and Hospital Italiano de Buenos Aires in Argentina. Written
informed consent was obtained for all participants during screening.
There was no selective inclusion of participants based on race or gen-
der. The CONSORT guideline for reporting randomized trials was
used for the present article."

Intervention

The CHW intervention was the key element, with a complemen-
tary text messaging intervention. As individuals from the commu-
nity, with similar ethnicity, language, SES, and life experiences,
CHWs served as a source of education, motivation, and social
support, and as facilitators of healthcare utilization for patients
and their families.

The CHWs, who were part of the primary care staff of the public
primary care centers, were recruited and trained in motivational
interviewing techniques,'’ measuring blood pressure,'” facilitating
behavioral change based on the Stages of Change Model,"*'* provid-
ing management skills to improve medication adherence, and life-
style modifications. The culturally appropriate behavioral change
messages were based on 2 manuals validated for CHWs in Argen-
tina.'>'® The interactive training was conducted in a 2-day session,
followed by onsite field testing and certification. CHWs visited par-
ticipants’ homes monthly for the first 6 months and every other
month thereafter.

The family-based intervention started with an initial 90-minute
home visit at a time when all family members in the household
could be present to discuss general knowledge about hypertension
prevention and treatment. During subsequent 60-minute monthly
or bimonthly follow-up visits, CHWs provided tailored counseling
to participants and their families on medication adherence, home
blood pressure monitoring, and lifestyle modification. CHW's pro-
vided participants with instruction on reaching and maintaining
a healthy weight, adopting the Dietary Approaches to Stop
Hypertension diet (recommendations and recipes were adapted
considering foods and beverages available in Argentina), reduc-
ing dietary salt intake, limiting alcohol consumption, and
increasing PA. Home visits also focused on goal setting, problem
solving, social support, and maintaining motivation during
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204 Centers for primary health care
screened for eligibility

18 Centers invited

18 Center randomized

9 Centers randomized to receive
multicomponent intervention

9 Centers randomized to receive usual

!

care control

3152 Individuals assessed for eligibility

3409 Individuals assessed for eligibility

2182 Excluded
1651 BP <140/90
mmHg
55 No other adult
family member —
living in the same
household
298 No cell phone
32 Refused
146 Other

2425 Excluded
1794 BP <140/90
mmHg
73 No other adult
= family member
living in the
same household
315 No cell phone
31 Refused
212 Other

970 Participants received multicomponent
intervention (9 centers; mean no. of
participants 108 per center, median
107 [range 104—114]; mean no. of
families 54 per center, median 53
[range 51-57])

743 Hypertensive participants
227 Normotensive participants

984 Participants received usual care
control (9 centers; mean no. of
participants 109 per center, median
117 [range 48-131]; mean no. of
families 54 per center, median 55
[range 24-64])

689 Hypertensive participants
295 Normotensive participants

45 Participants lost to follow-up

I I 74 Participants lost to follow-up

925 Participants completed 18-month
follow-up (9 centers; mean no. of
participants 103 per center, median
104 [range 95-110]; mean no. of
families 52 per center, median 52
[range 50-55])

910 Participants completed 18-month
follow-up (9 centers; mean no. of
participants 101 per center, median
111 [range 44—124]; mean no. of
families 51 per center, median 55
[range 22—-63])

Figure 1. Flow diagram of trial participants.

Note: Normotensive participants were family members of hypertensive participants who had systolic blood pressure <140 mmHg, diastolic blood

pressure <90 mmHg, and no use of antihypertensive medications.
BP, blood pressure.

challenging situations. The research team conducted 3 audits of
CHWS’ sessions with participants to assess the fidelity of the
intervention and provide feedback.

Individualized messages were developed using educational
materials. Text messages were sent weekly from a web-based
platform to participants and family members using a one-way
outgoing message system. These were individualized text mes-
sages to promote lifestyle changes and reminders to reinforce
medication adherence (Appendix Table 1, available online). The
centers randomized to the control group continued with their
usual care.

Measures
The outcomes for the present study were the differences between
the intervention and control groups in the proportion of behav-
ioral risk factors, overweight, obesity, and body weight, from
baseline to end of follow-up in the study population. Trained
and certified research nurses who did not engage in intervention
collected all study data at baseline and at 6, 12, and 18 months of
follow-up in participants’ homes using standard questionnaires
and measurement methods.

Details regarding data collection instruments, specific wording,
and answer categories can be found in Appendix Table 2, available

www.ajpmonline.org
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online. Briefly, selected questions from the Pan American version
of STEPS were used to assess fruit and vegetable intake, alcohol
consumption, and current smoking status.!” Low intake of fruit
and vegetables was defined as fewer than 5 servings per day.'®
Weekly alcohol drinking was defined as having an alcoholic drink
at least once a week. Current smoking was defined as those who
had smoked 100 cigarettes in their lifetime and who currently
smoked cigarettes.'”*" Obesity was defined as a BMI >30 kg/m®
and overweight as BMI >25 kg/m* and <30 kg/m>*' PA was
assessed using the International PA Questionnaire short form.*
Low PA was defined as <600 MET-minutes/week.” Salt intake
was assessed as added salt while cooking and at the table (always,
almost always, sometimes, and rarely or never).

Statistical Analysis

The intention-to-treat principle was used for all analyses. Baseline
characteristics between the intervention and control groups were
described. Generalized estimating equations were used to analyze
outcomes, in which participants were nested within families, which
were nested in centers, which were further nested in the randomiza-
tion groups. Data from baseline and 6, 12, and 18 months were
considered for the repeated measures analysis, using an unstruc-
tured variance—covariance matrix. Binomial distribution and a
logit link function were assumed for binary outcomes and normal
distribution with an identity link for body weight. The interaction
term between time and group was evaluated to test the effect of the
intervention. A two-sided p-value <0.05 was considered statistically
significant and no correction was made for multiple testing. The
unadjusted and adjusted estimated proportions were reported. The
adjusted proportions were obtained by considering a model includ-
ing the following individual-level variables: age, sex, history of
major cardiovascular disease, history of hypercholesterolemia, alco-
hol drinking, PA, baseline BMI, and systolic blood pressure at
baseline. Point estimates and 95% Cls at each time period were
obtained for each randomization group. A very low proportion of
missing data was found; therefore, no specific method was used to

Table 1. Baseline Characteristics of the Study Participants

address this issue. Data analysis was conducted in 2017 using
PROC GENMOD in SAS, version 9.4.

RESULTS

A total of 6,956 hypertensive patients and their family
members were screened, and 1,954 who met eligibility
criteria were enrolled in the study. Of these, 970 partici-
pants were recruited from 9 intervention centers, and
984 participants from 9 control centers (Figure 1). The
participation rate among eligible patients was 96.8%
(970 of 1,002) for the intervention group and 96.9%
(984 of 1,015) for the control group. The follow-up rate
at 18 months was 95.4% (925 of 970) for the interven-
tion group and 92.5% (910 of 984) for the control
group.

Most of the baseline characteristics of study partici-
pants were balanced between the intervention and control
groups (Table 1). The mean age of the study population
was 55 years, 51% were women, more than half were
obese, and >30% were overweight. Individuals in the
intervention group showed some small differences in rela-
tion to the control group. Respectively, they performed
less PA; added more salt while cooking and at the table;
and had a higher history of major cardiovascular disease,
hypercholesterolemia, and hypertension. By contrast,
higher consumption of fruits and vegetables was observed
in the intervention group than in the control group.

During the 18-month intervention, CHWs completed
94.3% (8,272 of 8,772) of the expected home visits;
98.9% of the participants received at least 1 CHW home
visit, and >75% received the expected messages weekly

Intervention, n/n (%) Control, n/n (%)
Characteristics (n=970) (n=984) p-value®
Age, years® 55.4 (12.1) 54.6 (11.9) 0.1350
Female sex 497/970 (51.2) 508/984 (51.6) 0.8635
Currently, smoking 200/969 (20.6) 209/984 (21.2) 0.7446
Weekly alcohol drinking 339/967 (35.1) 332/984 (33.7) 0.5403
Low physical activity (<600 MET-minutes/week) 512/966 (53.0) 479/984 (48.7) 0.0562
Low intake of fruit and vegetables (<5 servings per day) 917/966 (94.9) 963/982 (98.1) 0.0002
Added salt while cooking (Almost always or always) 506/968 (52.3) 447/984 (45.4) 0.0025
Added salt at the table (AImost always or always) 89/970 (9.2) 72/984 (7.3) 0.1353
Overweight (BMI >25 kg/m? and <30 kg/m?) 337/969 (34.8) 333/982 (33.9) 0.6865
Obesity (BMI >30 kg/m?) 507/969 (52.3) 493/982 (50.2) 0.3493
Hypertension 743/970 (76.6) 689/984 (70.0) 0.0010
History of major cardiovascular disease 103/970 (10.6) 67/983 (6.8) 0.0029
History of hypercholesterolemia 369/970 (38.0) 309/984 (31.4) 0.0021
History of diabetes 193/968 (19.9) 175/984 (17.8) 0.2239

Note: Boldface indicates statistical significance (p<0.05).

2Generalized estimating equations were used to compare baseline variables accounting for cluster effects from families and clinics.

®Mean (SD).
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during the study period. When analyzing the effects of
the multicomponent intervention on lifestyle modifica-
tion among study participants (Table 2), it was observed
that the proportion of individuals eating fewer than 5
servings per day of fruits and vegetables decreased from
96.4% at baseline to 92.6% at 18 months in the interven-
tion group, whereas in the control group it increased
from 97.0% to 99.9% (p=0.0110). The proportion of low
PA (<600 MET-minutes/week) decreased from 54.3% at
baseline to 46.2% at 18 months in the intervention group
and kept constant around 52% (p=0.0232) in the control
group. The intervention did not show any effect on alco-
hol intake (p=0.7807), smoking (p=0.7607), addition of
salt while cooking or at the table (p=0.7273), over-
weight/obesity (p=0.3421), or body weight (p=0.4000)
(Appendix Table 3, available online).

DISCUSSION

This cluster randomized trial demonstrates that a home-
based intervention led by CHWs and complemented by
text messages promoting lifestyle changes is effective in
increasing self-reported fruit and vegetable intake and PA
among low-income patients in Argentina. These findings
have important public health implications, given that
55% of the Argentinian population aged >18 years did
not reach the minimum recommended level of PA (600
MET-minutes/week) and 95% ate fewer than 5 portions
of fruit or vegetables per day.’

It is interesting to note the reduction in the self-reported
consumption of alcohol, added salt while cooking or at the
table, and current smoking in both groups of the study.
Because certified research nurses (who did not engage in
the intervention) collected all study data, the authors can-
not exclude the observer or Hawthorne effect in the control
group. This effect is a type of reactivity in which individuals
modify an aspect of their behavior in response to their
awareness of being observed, which is frequently found in
clinical trials.”* ** Furthermore, it may be argued that the
low-income population in Argentina is more aware of the
risk of drinking alcohol,” smoking,”**’ and sodium
intake™” owing to stronger health policies rather than the
benefits of increasing the consumption of fruits and vegeta-
bles or PA level.

Increasing the PA level is a complex undertaking
because PA is not only related to the lack of personal
motivation.”' The most frequent barriers described in the
adult population are lack of time, low economic resources,
low education, lack of nearby sports facilities, insecurity,
difficulty to integrate a sports group, lack of motivation,
lack of enthusiasm, loneliness, or lack of physically active
friends.”*” Additionally, women report the lack of family
support as well as physical appearance.”* An important

review described the absence of clear effectiveness of the
multicomponent community-wide interventions aimed
to increase PA.”> However, interventions delivered by
CHWs were especially effective. In a systematic review of
PA promotion by CHWs, 61.5% of the included studies
reported positive results for different parameters of PA,
and 72.4% were classified as having a low or moderate
risk of bias.™

Similarly, some studies led by CHWs increased fruit
and vegetable consumption. One study conducted in
California tested the effect of promoting healthy eating
among mothers in a family-based intervention, delivered
by CHWs (“promotores”). The mothers in the interven-
tion group reported an increase in daily vegetable serv-
ings (p<0.05); however, no changes were observed in
fruit consumption.”” Two other studies conducted in the
U.S. found similar results.’®”

Interventions including CHWs show diverse results
regarding body weight change. Although a randomized
study was effective in reducing body weight among low-
income Hispanic adults,"’ a study in which CHWs led a
lifestyle behavior intervention among Latino women did
not find a significant change in this outcome.”'

This is the first randomized cluster trial conducted in a
low-income, urban population in the Southern Cone of
Latin America. The implementation process of the study
provided several valuable lessons to the research team about
how to implement a multicomponent intervention in low-
resource settings. The leading role of CHWs in the interven-
tion program was the key to success. In Argentina, CHWs
are already employed in the public health system, mostly
focused on infectious disease control and maternal and child
health care. Part of the intervention was to redirect the
CHW activities to hypertension management, through train-
ing sessions. They provided health coaching to patients and
families on hypertension care and lifestyle modification, lis-
tened to patients and their family members, motivated
them, and were their social support helping them overcome
several of the described barriers.” Because CHWs are indi-
viduals from the community, with similar ethnicity, lan-
guage, SES, and life experiences, their health messages for
lifestyle modification are well accepted and adopted by the
community and have proven to be effective.”

Although it is not possible to know which component
of the comprehensive intervention was the most effective
in achieving these results, it is worth highlighting the cen-
tral role of the CHWs in the success of this intervention.
CHWs were very committed to their tasks, owing to the
new role of leading health care for hypertensive patients
and families in their community. The high commitment
probably had a significant impact on the acceptance of
their messages in changing lifestyles. In addition, the
involvement and support among family members to

www.ajpmonline.org
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Table 2. Effects of the Multicomponent Intervention on Behavioral Risk Factors and Body Weight
Proportion (95% Cl) Adjusted proportion® (95% CI)
Variable Intervention Control p-value® Intervention Control p-value®
Low intake of fruits and <0.0001 0.0110
vegetables (<5 servings
per day)
At baseline 95.2 98.0 96.4 97.0
(93.8, 96.3) (96.9, 98.7) (94.5, 97.6) (89.2,99.2)
At month 6 94.3 99.1 95.4 99.0
(93.1, 95.4) (98.6, 99.4) (93.9, 96.5) (98.2, 99.5)
At month 12 93.3 99.6 94.1 99.7
(92.0, 94.5) (99.2,99.8) (92.8,95.2) (99.1, 99.9)
At month 18 92.2 99.8 92.6 99.9
(90.3,93.7) (99.5, 99.9) (90.7,94.1) (99.2, 100)
Weekly alcohol drinking 0.3075 0.7807
(drinks alcohol at least
once in a week)
At baseline 34.8 34.0 31.0 30.9
(32.0, 37.8) (31.1, 36.9) (27.1, 35.3) (27.2, 34.9)
At month 6 33.0 32.8 29.6 29.2
(30.4, 35.7) (30.1, 35.5) (26.5, 32.9) (26.2,32.4)
At month 12 31.2 31.6 28.2 27.6
(28.6, 33.9) (28.9, 34.4) (25.4, 31.2) (24.8, 30.5)
At month 18 29.5 30.4 26.8 26.0
(26.7, 32.4) (27.6, 33.4) (23.8, 30.0) (23.1,29.1)
Current smoking 0.6321 0.7607
At baseline 20.7 21.3 194 19.8
(18.3, 23.3) (18.8, 24.0) (16.6, 22.4) (16.9, 23.0)
At month 6 19.9 20.3 18.5 18.7
(17.6, 22.4) (18.1, 22.7) (16.0, 21.2) (16.3, 21.3)
At month 12 19.2 19.3 17.6 17.7
(16.9, 21.6) (174, 21.7) (15.3, 20.2) (15.5, 20.1)
At month 18 18.4 18.4 16.8 16.7
(16.1, 21.0) (16.0, 21.0) (14.4,19.4) (14.4,19.2)
Low physical activity 0.0002 0.0232
(<600 MET-minutes/
week)
At baseline 53.4 49.6 54.3 52.5
(50.5, 56.3) (46.6, 52.6) (49.9, 58.7) (48.4, 56.5)
At month 6 51.2 50.4 51.7 52.4
(48.7,53.7) (47.8,53.1) (48.4, 54.9) (49.2, 55.6)
At month 12 49.0 51.3 48.9 52.3
(46.4,51.7) (48.5, 54.0) (46.1, 51.8) (49.5, 55.2)
At month 18 46.8 52.1 46.2 52.2
(43.7,50.0) (48.9, 55.3) (43.0, 49.6) (49.0, 55.5)
Added salt while cooking 0.1245 0.7923
(Almost always or always)
At baseline 49.0 44.0 41.8 39.9
(46.1, 51.9) (41.1, 47.0) (37.6, 46.1) (36.3,43.6)
At month 6 441 40.4 39.7 37.6
(41.6, 46.5) (37.6,43.2) (36.5, 42.9) (34.5, 40.7)
At month 12 39.2 36.8 37.6 35.3
(36.7,41.8) (34.1, 39.6) (34.9, 40.4) (32.4,38.2)
At month 18 34.6 33.4 35.5 33.0
(31.6, 37.7) (30.5, 36.4) (32.5, 38.7) (30.1, 36.1)
Added salt at the table 0.0130 0.3755
(AImost always or always)
At baseline 8.6 6.7 55 3.1
(7.4, 10.3) (5.3,8.4) (3.8, 7.8) (1.9,5.1)

(continued on next page)
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Table 2. Effects of the Multicomponent Intervention on Behavioral Risk Factors and Body Weight (continued)

Proportion (95% Cl) Adjusted proportion® (95% ClI)
Variable Intervention Control p-value® Intervention Control p-value®
At month 6 74 4.6 5.2 2.6
(6.2, 8.8) (3.7,5.8) (4.0, 6.8) (1.8, 3.8)
At month 12 6.3 3.2 5.0 2.2
(5.2, 7.8) (2.3, 4.3) (3.9, 6.3) (1.5, 3.1)
At month 18 5.4 2.1 4.7 1.9
(4.4,7.1) (1.4,3.3) (3.6,6.2) (1.2, 3.0)
Added salt while cooking 0.4745 0.7273
or at the table (AlImost
always or always)
At baseline 52.5 45.4 46.0 40.2
(49.6, 55.3) (42.5, 48.4) (41.7,50.4) (36.6, 44.0)
At month 6 48.0 41.5 441 38.0
(45.5, 50.4) (38.8, 44.3) (40.9, 47.3) (34.9,41.1)
At month 12 43.5 37.7 421 35.8
(40.9, 46.1) (35.0, 40.6) (39.4, 44.9) (33.0, 38.7)
At month 18 39.1 34.1 40.2 33.7
(36.0, 42.3) (31.1, 37.2) (37.0,43.4) (30.7, 36.8)
Overweight or obesity® 0.3366 0.3421
At baseline 86.7 85.2 87.4 86.3
(84.1, 89.0) (82.4, 87.5) (84.7, 89.7) (83.7, 88.6)
At month 6 87.0 84.9 87.6 86.1
(84.7, 89.0) (82.5, 87.0) (85.2, 89.7) (83.8, 88.1)
At month 12 87.2 84.7 87.9 85.8
(85.0, 89.1) (82.4, 86.7) (85.6, 89.8) (83.7, 87.8)
At month 18 87.4 84.5 88.1 85.6
(85.2, 89.4) (82.0, 86.6) (85.7,90.1) (83.2, 87.7)

Note: Boldface indicates statistical significance (p<0.05).
@p-value of the interaction term between time and group.

PProportions were estimated from the generalized estimation equation model, which was adjusted for age, sex, history of major cardiovascular dis-
ease, history of hypercholesterolemia, alcohol drinking, physical activity, baseline BMI, and systolic blood pressure at baseline.

°BMI >25 kg/m?2.

reach the goal of changing lifestyles was very important in
achieving this success.

This study used a cluster randomized trial targeting pro-
viders and patients and systematically recruited hyperten-
sive patients and their family members to reduce selection
bias.”* Additionally, this study has some characteristics
that make it original:

1. It was conducted with low-income patients.

2. Patients only received health care from the resource-
limited Argentine public primary care system.

3. The intervention was led by CHWs at hypertensive
patients’ homes and conducted with all family mem-
bers and spouses.

4. The intervention included a mobile health compo-
nent as a web-based platform to deliver healthy text
messages weekly.

Limitations

Changes in self-reported measures, such as dietary intake
or PA, may be less reliable than objective measures. How-
ever, the focus of this study was to detect differences

between baseline and follow-up. Moreover, the short
International PA Questionnaire has shown good reliabil-
ity (r =0.76)*, and STEPS questions are used worldwide
for surveillance of national and regional trends in risk fac-
tors.*~*® In addition, brief questions to measure fruit and
vegetable intake are known to provide valid measures."’
Reporting bias may occur if people in the intervention
group are biased toward their own perceptions regarding
the intervention efficacy (not blinded). Blood pressure
was the primary outcome that guided the design and sam-
ple size. Except for body weight, the present outcomes
were not prespecified and the changes might be consid-
ered exploratory.

Some challenges arise in the interpretation of the lack
of positive results on self-reported smoking, alcohol con-
sumption, or added salt while cooking or at the table. The
lack of power to detect a positive effect of the intervention
cannot be excluded. The low prevalence of these out-
comes at baseline and the reduction observed between
baseline and 18 months in both groups (potential
observer or Hawthorne effect in the control group) might
conceal some small effects of the intervention.
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Even though the clusters were randomized, and the
recruitment of the participants and their families was
systematic, the participants’ consent was not, which
raises the possibility of some recruitment bias reflected
in the small differences observed in Table 1. To account
for these baseline imbalances, statistical adjustment for
important covariables was performed, thus limiting
potential confounding effects. In addition, it is impor-
tant to note that both groups exhibited a similar and ele-
vated follow-up rate, limiting the potential selection
bias.

CONCLUSIONS

This multicomponent family-based intervention led by
CHW:s was effective in increasing self-reported fruit and
vegetable intake and PA level, helping to reduce blood
pressure and improving the hypertension control rate
among low-income hypertensive patients. The interven-
tion did not have an effect on alcohol consumption,
smoking, addition of salt while cooking or at the table,
or body weight. Future studies should address the long-
term effects of this multicomponent intervention to eval-
uate if the observed reduction in behavioral risk factors
is sustainable.

These results add to previous findings that the Hyper-
tension Control Program in Argentina is effective in
reducing blood pressure and improving hypertension
control among this vulnerable population.” This inter-
vention could be part of any national health system
package to achieve the WHO’s goal of reducing the prev-
alence of hypertension by 25% and achieving 50% treat-
ment of eligible individuals with drug therapy and
counseling to prevent heart attacks and strokes in low-
income populations.”

ACKNOWLEDGMENTS

We acknowledge the contributions of all investigators, coordina-
tors, and staff of the Hypertension Control Program in Argentina
Study.

The content is solely the responsibility of the authors and
does not necessarily represent the official views of NIH.

Research reported in this publication was supported by the
National Heart, Lung, and Blood Institute of NIH under Award
Number UO1HL114197 and partially by the National Institute
of General Medical Sciences of NIH under Award Number
P20GM109036.

Dr. Poggio had full access to all the data in the study and
takes responsibility for the integrity of the data and the accu-
racy of the data analysis. Concept and design: RP, AB, KTM, JC,
AR, JH, and VI. Acquisition, analysis, or interpretation of data:
All authors. Drafting of the manuscript: RP, SEM. Critical revi-
sion of the manuscript for important intellectual content: All
authors. Statistical analysis: LG and C-SC. Administrative,

October 2019

technical, or material support: VI, KTM, and JH. Supervision:
RP, VI, KTM, and JH.

No financial disclosures were reported by the authors of this
paper.

This study is registered at www.clinicaltrials.gov NCT01834131.
Date of registration: April 17, 2013.

SUPPLEMENTAL MATERIAL

Supplemental materials associated with this article can be
found in the online version at https://doi.org/10.1016/].
amepre.2019.05.011.

REFERENCES

1. Mills KT, Bundy JD, Kelly TN, et al. Global disparities of hypertension
prevalence and control: a systematic analysis of population-based
studies from 90 countries. Circulation. 2016;134(6):441-450. https://
doi.org/10.1161/circulationaha.115.018912.

2. GBD Risk Factors Collaborators, Forouzanfar MH, Alexander L, et al.
Global, regional, and national comparative risk assessment of 79
behavioural, environmental and occupational, and metabolic risks or
clusters of risks in 188 countries, 1990-2013: a systematic analysis for
the Global Burden of Disease Study 2013. Lancet. 2015;386
(10010):2287-2323. https://doi.org/10.1016/S0140-6736(15)00128-2.

3. Gersh BJ, Sliwa K, Mayosi BM, Yusuf S. Novel therapeutic concepts:
the epidemic of cardiovascular disease in the developing world:
global implications. Eur Heart J. 2010;31(6):642—648. https://doi.
org/10.1093/eurheartj/ehq030.

4. Duran P. Transicién epidemioldgica nutricional o el “efecto mari-
posa.”. Arch Argent Pediatr. 2005;103(3):195-197.

5. Nacional de Factores de Riesgo E. National risk factor survey 2005.
www.msal.gob.ar/images/stories/bes/graficos/0000000553cnt-2014-
10_encuesta-nacional-factores-riesgo-2005_informe-breve-final.pdf.
Published 2005. Accessed May 8, 2019.

6. Tercera Encuesta Nacional. De Factores de Riesgo Para Enfermedades
No Transmisibles. Argentina: Ministerio de Salud de la Naci6n; 2013.
www.msal.gob.ar/images/stories/bes/graficos/0000000544cnt-
2015_09_04_encuesta_nacional_factores_riesgo.pdf. Published 2013.
Accessed December 19, 2018.

7. Rubinstein AL, Irazola VE, Calandrelli M, et al. Prevalence, awareness,
treatment, and control of hypertension in the southern cone of Latin
America. Am ] Hypertens. 2016;29(12):1343-1352. https://doi.org/
10.1093/ajh/hpw092.

8. Mills KT, Rubinstein A, Irazola V, et al. Comprehensive approach for
hypertension control in low-income populations: rationale and study
design for the hypertension control program in Argentina. Am | Med Sci.
2014;348(2):139-145. https://doi.org/10.1097/maj.0000000000000298.

9. He J, Irazola V, Mills KT, et al. Effect of a community health worker-
led multicomponent intervention on blood pressure control in low-
income patients in Argentina: a randomized clinical trial. JAMA.
2017;318(11):1016-1025. https://doi.org/10.1001/jama.2017.11358.

10. Schulz KF, Altman DG, Moher D. CONSORT 2010 Statement:
updated guidelines for reporting parallel group randomised trials.
BM]J. 2010;340:c332. https://doi.org/10.1136/bmj.c332.

11. Emmons KM, Rollnick S. Motivational interviewing in health care set-
tings: opportunities and limitations. Am ] Prev Med. 2001;20(1):68—
74. https://doi.org/10.1016/s0749-3797(00)00254-3.

12. Pickering TG, Hall JE, Appel LJ, et al. Recommendations for blood
pressure measurement in humans: an AHA scientific statement from
the Council on High Blood Pressure Research Professional and Pub-
lic Education Subcommittee. J Clin Hypertens (Greenwich). 2005;7
(2):102-109. https://doi.org/10.1111/j.1524-6175.2005.04377 x.


http://www.clinicaltrials.gov
https://doi.org/10.1016/j.amepre.2019.05.011
https://doi.org/10.1016/j.amepre.2019.05.011
https://doi.org/10.1161/circulationaha.115.018912
https://doi.org/10.1161/circulationaha.115.018912
https://doi.org/10.1016/S0140-6736(15)00128-2
https://doi.org/10.1093/eurheartj/ehq030
https://doi.org/10.1093/eurheartj/ehq030
http://refhub.elsevier.com/S0749-3797(19)30245-4/sbref0004
http://refhub.elsevier.com/S0749-3797(19)30245-4/sbref0004
http://refhub.elsevier.com/S0749-3797(19)30245-4/sbref0004
http://refhub.elsevier.com/S0749-3797(19)30245-4/sbref0004
http://refhub.elsevier.com/S0749-3797(19)30245-4/sbref0004
http://www.msal.gob.ar/images/stories/bes/graficos/0000000553cnt-2014-10_encuesta-nacional-factores-riesgo-2005_informe-breve-final.pdf
http://www.msal.gob.ar/images/stories/bes/graficos/0000000553cnt-2014-10_encuesta-nacional-factores-riesgo-2005_informe-breve-final.pdf
http://www.msal.gob.ar/images/stories/bes/graficos/0000000544cnt-2015_09_04_encuesta_nacional_factores_riesgo.pdf
http://www.msal.gob.ar/images/stories/bes/graficos/0000000544cnt-2015_09_04_encuesta_nacional_factores_riesgo.pdf
https://doi.org/10.1093/ajh/hpw092
https://doi.org/10.1093/ajh/hpw092
https://doi.org/10.1097/maj.0000000000000298
https://doi.org/10.1001/jama.2017.11358
https://doi.org/10.1136/bmj.c332
https://doi.org/10.1016/s0749-3797(00)00254-3
https://doi.org/10.1111/j.1524-6175.2005.04377.x

446

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
31.

32.

33.

34.

Greene GW, Rossi SR, Rossi JS, et al. Dietary applications of the stages
of change model. ] Am Diet Assoc. 1999;99(6):673-678. https://doi.
0rg/10.1016/s0002-8223(99)00164-9.

Prochaska JO, Di Clemente CC. Transtheoretical therapy: toward a
more integrative model of change. Psychotherapy (Chic). 1982;19
(3):276-288. https://doi.org/10.1037/h0088437.

CDC. A Community Health Worker Training Resource for Prevent-
ing Heart Disease and Stroke. Atlanta, GA: Division of Heart Disease
and Stroke Prevention, 2008.

National Heart Lung and Blood Institute. Your Heart, Your Life: A
Community Health Worker’s Manual for the Hispanic Community.
Bethesda, MD: HHS, 2008.

Versién Pan americana de STEPS version Pan americana Del método
“STEPwise” de la OMS para la vigilancia de los factores de riesgo de
las enfermedades crénicas. wwwl.paho.org/hq/dmdocuments/2009/
STEPSquestionnaireES.pdf. Accessed January 23, 2019.

Diet, Nutrition and the Prevention of Chronic Diseases. Report of a
Joint WHO/FAO Expert Consultation. Geneva, Switzerland: WHO;
2003.

Bondy SJ, Victor JC, Diemert LM. Origin and use of the 100 cigarette
criterion in tobacco surveys. Tob Control. 2009;18(4):317-323. https://
doi.org/10.1136/tc.2008.027276.

Schoenborn CA, Adams PE. Health behaviors of adults: United States,
2005-2007. Vital Health Stat 10. 2010;245:1-132. www.ncbi.nlm.nih.
gov/pubmed/20669609.

Grundy SM, Cleeman JI, Daniels SR, et al. Diagnosis and management of
the metabolic syndrome: an American Heart Association/National Heart,
Lung, and Blood Institute Scientific Statement. Circulation. 2005112
(17):2735-2752. https://doi.org/10.1161/circulationaha.105.169404.
Wilson PW, D’Agostino RB, Levy D, et al. Prediction of coronary
heart disease using risk factor categories. Circulation. 1998;97
(18):1837-1847. https://doi.org/10.1161/01.¢ir.97.18.1837.

Haskell WL, Lee IM, Pate RR, et al. Physical activity and public health:
updated recommendation for adults from the American College of Sports
Medicine and the American Heart Association. Circulation. 2007;116
(9):1081-1093. https://doi.org/10.1161/circulationaha.107.185649.
Monahan T, Fisher JA. Benefits of “observer effects”: lessons from
the field. Qual Res. 2010;10(3):357-376. https://doi.org/10.1177/
1468794110362874.

McCarney R, Warner J, Iliffe S, et al. The Hawthorne Effect: a rando-
mised, controlled trial. BMC Med Res Methodol. 2007;7:30. https://
doi.org/10.1186/1471-2288-7-30.

Fox NS, Brennan JS, Chasen ST. Clinical estimation of fetal weight
and the Hawthorne effect. Eur J Obstet Gynecol Reprod Biol. 2008;141
(2):111-114. https://doi.org/10.1016/j.ejogrb.2008.07.023.

Ley nacional de lucha contra el alcoholismo, Ley. § Art.:1 et seq.
(1997)

Regulacion de la publicidad, promocién y consumo de los productos
elaborados con tabaco, Ley. § Art.:1 et seq. (2011)

Ley antitabaco de la Provincia de Buenos Aires, Ley. § Art.:1 et seq.
(2009)

Consumo de sodio. Valores Maximos Ley. § Art.:1 et seq. (2013)

Pratt M, Perez LG, Goenka S, et al. Can population levels of physical
activity be increased? Global evidence and experience. Prog Cardiovasc
Dis. 2015;57(4):356-367. https://doi.org/10.1016/j.pcad.2014.09.002.
Adeniyi AF, Anjana RM, Weber MB. Global account of barriers and
facilitators of physical activity among patients with diabetes mellitus:
a narrative review of the literature. Curr Diabetes Rev. 2016;12
(4):440-448. https://doi.org/10.2174/1573399812666160609102956.
Burgess E, Hassmen P, Pumpa KL. Determinants of adherence to life-
style intervention in adults with obesity: a systematic review. Clin
Obes. 2017;7(3):123-135. https://doi.org/10.1111/cob.12183.

Joseph RP, Ainsworth BE, Keller C, Dodgson JE. Barriers to physi-
cal activity among African American women: an integrative review

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

Poggio et al / Am ] Prev Med 2019;57(4):438—446

of the literature. Women Health. 2015;55(6):679-699. https://doi.
0rg/10.1080/03630242.2015.1039184.

Baker PR, Francis DP, Soares J, Weightman AL, Foster C. Com-
munity wide interventions for increasing physical activity.
Cochrane Database Syst Rev. 2015;1:CD008366. https://doi.org/
10.1002/14651858.cd008366.pub3.

Costa EF, Guerra PH, Santos TI, Florindo AA. Systematic review of
physical activity promotion by community health workers. Prev Med.
2015;81:114-121. https://doi.org/10.1016/j.ypmed.2015.08.007.

Ayala GX, Ibarra L, Horton L, et al. Evidence supporting a promo-
tora-delivered entertainment education intervention for improving
mothers’ dietary intake: the Entre Familia: reflejos de Salud Study. J
Health Commun. 2015;20(2):165-176. https://doi.org/10.1080/
10810730.2014.917747.

Staten LK, Gregory-Mercado KY, Ranger-Moore J, et al. Provider
counseling, health education, and community health workers: the Ari-
zona WISEWOMAN project. ] Womens Health. 2004;13(5):547-556.
https://doi.org/10.1089/1540999041281133.

Sorensen G, Stoddard A, Peterson K, et al. Increasing fruit and vegeta-
ble consumption through worksites and families in the Treatwell 5-a-
day study. Am ] Public Health. 1999;89(1):54-60. https://doi.org/
10.2105/ajph.89.1.54.

Vaughan EM, Johnston CA, Cardenas V], Moreno JP, Foreyt JP.
Integrating CHW s as part of the team leading diabetes group visits:
a randomized controlled feasibility study. Diabetes Educ. 2017;43
(6):589-599. https://doi.org/10.1177/0145721717737742.
Koniak-Griffin D, Brecht ML, Takayanagi S, et al. A community
health worker-led lifestyle behavior intervention for Latina (His-
panic) women: feasibility and outcomes of a randomized controlled
trial. Int J Nurs Stud. 2015;52(1):75-87. https://doi.org/10.1016/j.
ijnurstu.2014.09.005.

Brownstein JN, Chowdhury FM, Norris SL, et al. Effectiveness of com-
munity health workers in the care of people with hypertension. Am |
Prev Med. 2007;32(5):435-447. https://doi.org/10.1016/j.amepre.2007.
01.011.

Allen JK, Dennison-Himmelfarb CR, Szanton SL, et al. Community
Outreach and cardiovascular Health (COACH) Trial: a randomized,
controlled trial of nurse practitioner/community health worker car-
diovascular disease risk reduction in urban community health centers.
Circ Cardiovasc Qual Outcomes. 2011;4(6):595-602. https://doi.org/
10.1161/circoutcomes.111.961573.

Brierley G, Brabyn S, Torgerson D, Watson J. Bias in recruitment to clus-
ter randomized trials: a review of recent publications. J Eval Clin Pract.
2012;18(4):878-886. https://doi.org/10.1111/j.1365-2753.2011.01700.x.
Helmerhorst HJ, Brage S, Warren ], Besson H, Ekelund U. A system-
atic review of reliability and objective criterion-related validity of
physical activity questionnaires. Int ] Behav Nutr Phys Act.
2012;9:103. https://doi.org/10.1186/1479-5868-9-103.

WHO. Pan American version of the STEPS instrument (core and
expanded) Pan American STEPS instrument overview. www.who.int/
chp/steps. Accessed January 23, 2019.

Thompson FE, Subar AF. Dietary assessment methodology. In:
Coulston AM, Boushey CJ, Ferruzzi MG, eds. Nutrition in the Preven-
tion and Treatment of Disease. London, UK: Academic Press, 2013:5-
46. https://doi.org/10.1016/B978-0-12-391884-0.00001-9.

Agudo A. Measuring Intake of Fruit and Vegetables. Geneva, Switzer-
land: WHO, 2005.

Coyne T, Ibiebele TI, McNaughton S, et al. Evaluation of brief dietary
questions to estimate vegetable and fruit consumption — using serum
carotenoids and red-cell folate. Public Health Nutr. 2005;8(3):298—
308. https://doi.org/10.1079/phn2004688.

WHO. Global action plan for the prevention and control of noncom-
municable diseases 2013-2020. www.who.int/nmh/events/ncd_ac-
tion_plan/en/. Published 2013. Accessed January 2, 2018.

www.ajpmonline.org


https://doi.org/10.1016/s0002-8223(99)00164-9
https://doi.org/10.1016/s0002-8223(99)00164-9
https://doi.org/10.1037/h0088437
http://refhub.elsevier.com/S0749-3797(19)30245-4/sbref0014
http://refhub.elsevier.com/S0749-3797(19)30245-4/sbref0014
http://refhub.elsevier.com/S0749-3797(19)30245-4/sbref0014
http://refhub.elsevier.com/S0749-3797(19)30245-4/sbref0015
http://refhub.elsevier.com/S0749-3797(19)30245-4/sbref0015
http://refhub.elsevier.com/S0749-3797(19)30245-4/sbref0015
http://www1.paho.org/hq/dmdocuments/2009/STEPSquestionnaireES.pdf
http://www1.paho.org/hq/dmdocuments/2009/STEPSquestionnaireES.pdf
https://doi.org/10.1136/tc.2008.027276
https://doi.org/10.1136/tc.2008.027276
https://www.ncbi.nlm.nih.gov/pubmed/20669609
https://www.ncbi.nlm.nih.gov/pubmed/20669609
https://doi.org/10.1161/circulationaha.105.169404
https://doi.org/10.1161/01.cir.97.18.1837
https://doi.org/10.1161/circulationaha.107.185649
https://doi.org/10.1177/1468794110362874
https://doi.org/10.1177/1468794110362874
https://doi.org/10.1186/1471-2288-7-30
https://doi.org/10.1186/1471-2288-7-30
https://doi.org/10.1016/j.ejogrb.2008.07.023
https://doi.org/10.1016/j.pcad.2014.09.002
https://doi.org/10.2174/1573399812666160609102956
https://doi.org/10.1111/cob.12183
https://doi.org/10.1080/03630242.2015.1039184
https://doi.org/10.1080/03630242.2015.1039184
https://doi.org/10.1002/14651858.cd008366.pub3
https://doi.org/10.1002/14651858.cd008366.pub3
https://doi.org/10.1016/j.ypmed.2015.08.007
https://doi.org/10.1080/10810730.2014.917747
https://doi.org/10.1080/10810730.2014.917747
https://doi.org/10.1089/1540999041281133
https://doi.org/10.2105/ajph.89.1.54
https://doi.org/10.2105/ajph.89.1.54
https://doi.org/10.1177/0145721717737742
https://doi.org/10.1016/j.ijnurstu.2014.09.005
https://doi.org/10.1016/j.ijnurstu.2014.09.005
https://doi.org/10.1016/j.amepre.2007.01.011
https://doi.org/10.1016/j.amepre.2007.01.011
https://doi.org/10.1161/circoutcomes.111.961573
https://doi.org/10.1161/circoutcomes.111.961573
https://doi.org/10.1111/j.1365-2753.2011.01700.x
https://doi.org/10.1186/1479-5868-9-103
http://www.who.int/chp/steps
http://www.who.int/chp/steps
https://doi.org/10.1016/B978-0-12-391884-0.00001-9
http://refhub.elsevier.com/S0749-3797(19)30245-4/sbref0039
http://refhub.elsevier.com/S0749-3797(19)30245-4/sbref0039
https://doi.org/10.1079/phn2004688
http://www.who.int/nmh/events/ncd_action_plan/en/
http://www.who.int/nmh/events/ncd_action_plan/en/

	Cluster Randomized Trial for Hypertension Control: Effect on Lifestyles and Body Weight
	INTRODUCTION
	METHODS
	Study Population
	Intervention
	Measures
	Statistical Analysis

	RESULTS
	DISCUSSION
	Limitations

	CONCLUSIONS
	ACKNOWLEDGMENTS
	SUPPLEMENTAL MATERIAL
	REFERENCES



