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ABSTRACT Objective. To assess the effectiveness of a comprehensive blood pressure (BP) control program on improving 
lifestyle indicators, BP levels, and laboratory examination results among people living in low-income urban 
areas of Peru.

 Methods. A prospective before-and-after study design was applied to 1 271 participants with hypertension 
or pre-hypertension. The intervention was implemented for 2 years, from May 2015 – April 2017, in three 
health centers in Lima (2 in Comas and 1 in Callao). The changes in participants over the study period were 
compared. All participants were provided with individualized consultations, group health education sessions, 
regular group meetings to improve self-management, and text messages providing health education. Paired 
t- and chi-square tests were used to determine the significance of the changes in indicators before and after 
the intervention.

 Results. Lifestyle behaviors, such as weight and blood pressure monitoring, reduced salt consumption, 
increased fruit and vegetable consumption, and stress control improved during the intervention (P < 0.001). 
The EuroQol-Five Dimension Scale showed improvement (P < 0.001) and body mass index, waist circum-
ference, and systolic and diastolic BPs of the participants significantly decreased (P < 0.001). Low-density 
lipoprotein cholesterol (LDL-C) and triglyceride decreased (P < 0.01) and high-density lipoprotein cholesterol 
(HDL-C) increased. The estimated glomerular filtration rate (eGFR) increased after the program (P < 0.001).

 Conclusions. This comprehensive BP control program was effective in improving lifestyle indicators, BP lev-
els, and laboratory results among people living in a low-income urban area of Peru. Increasing opportunities 
for BP measurement, systematic management of hypertensive patients, and community-based prevention and 
education programs are paramount to hypertension detection, prevention, and control.

Keywords Blood pressure; primary health care; healthy lifestyle; vulnerable populations; Peru.

Hypertension is one of the most critical worldwide public 
health issues because it promotes ischemic heart disease, cere-
brovascular disease, and chronic kidney disease (1, 2). The 2015 
Global Burden of Disease reported 79 risk factors associated with 
41% of all disability-adjusted life years in 2015, among which 
high blood pressure (BP) was identified as the single most signif-
icant risk, even greater than smoking or obesity (3). An estimated 
28 million people in low- and middle-income countries die 
annually from chronic, non-communicable disorders (NCDs; 4).

Many studies have assessed the effectiveness of chronic dis-
ease management in primary care settings (5); for example, 
Pilleron and colleagues showed effective glycemic control and 
diabetes management in a primary health center under a chronic 
care model (6). Furthermore, several studies have reported the 
effectiveness of multi-component interventions, including the 
adoption of healthy lifestyles, to control BP (7, 8).

In Peru, most deaths are caused by NCDs, among which 
cardiovascular disease accounts for a large proportion (9). 
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The prevalence of hypertension in Peru is approximately 20%, 
which by international standards, is quite high; therefore, it 
is especially important to continuously manage hypertension 
through medication and effective lifestyle modifications (9). To 
accomplish this mission, management protocols that can pro-
ductively utilize the capabilities available at the primary care 
level are crucial.

This study assessed the effectiveness of a comprehensive 
model for managing patients with high BP at the primary care 
level in low-income areas of Peru and verified the changes 
in lifestyle indicators, blood pressure profile, and laboratory 
examination results after participation in the intervention.

MATERIALS AND METHODS

Study design

A prospective before-and-after study design was applied 
to evaluate a comprehensive blood pressure control program 
(CBPCP). The project team conducted health screenings of the 
subjects before and after the intervention program, and ana-
lyzed changes over the study period. The study areas were 
Comas in northern Lima, and Callao, a seaside area on the 
western side of metropolitan Lima. The study was conducted 
in three health centers, two in Comas (Santa Luzmila and Laura 
Rodriguez) and one in Callao (Bellavista) over the 2-year period 
from May 2015 – April 2017. Comas and Callao were selected 
because this study aimed to evaluate the effectiveness of the 
CBPCP on vulnerable populations living in low-income areas 
of metropolitan Lima. Both study areas have comparably low 
socioeconomic status among districts in the Lima metropolitan 
area (10).

Study sample

The two criteria for study inclusion were age of 18 years or 
more and hypertensive or pre-hypertensive status. Individuals 
with BP in the hypertensive range (≥ 140/90 mmHg) or with 
a current diagnosis of hypertension or who were taking BP 
medicine were categorized into the hypertension group. If the 
systolic BP was ≥ 120 and < 140 and the diastolic BP was ≥ 80 and 
< 90, the person was categorized in the pre-hypertension group.

A total of 1 271 people were enrolled in the hypertension 
(1 071) and pre-hypertension (200) groups, 823 in Comas and 
448 in Callao. The study participants were selected by measur-
ing the BP of people visiting the health center or community 
events, using an automatic BP monitor (Omron® HEM-7113, 
Omron Healthcare Inc., Lake Forest, Illinois, United States of 
America). Individuals who met the criteria for hypertension or 
pre-hypertension received the intervention program.

We followed a four-step process to determine which indi-
viduals should be in each of the BP categories. First, the 
study participants were required to visit the program office 
in the health center at least 2 times in 1 week to have their BP 
measured by a health professional on the project team. If the 
participant was free of acute illness, the BP measurements were 
conducted twice on each arm in accordance with the standards 
set by the Seventh Report of the Joint National Committee 
on Prevention, Detection, Evaluation, and Treatment of High 
Blood Pressure (11). Second, if the average BP of the participant 
was in the higher range specified in our protocol, the candidate 

was referred to a medical doctor for a definitive diagnosis of 
pre-hypertension or hypertension. Third, the physician indi-
cated the category in which the patient should be placed, as 
well as the appropriate management program, including med-
ications, if any. At this point, an order was also created for 
clinical laboratory examinations. Fourth, after this exam, if 
appropriate, the doctor referred the participant to the office of 
the CBPCP for registration into the study and its interventional 
management program.

Variables and measurements

Data were obtained on the general characteristics of each 
subject, including sex, age, and visiting health center. Age was 
measured as a continuous variable, while the public health 
center visits were divided into three centers (Bellavista, Laura 
Rodriguez, and Santa Luzmila).

Knowledge variables related to hypertension were measured 
using a World Health Organization hypertension knowledge 
test containing nine questions, with a total score of 0 – 9 points. 
Dietary knowledge variables were measured by responses to 
six questions on dietary habits. These questions were devel-
oped in consultation with Peruvian nutritionists in the program 
and in accordance with educational materials used in group 
health education sessions. Physical activity knowledge vari-
ables were measured by responses to six questions on physical 
activity. These questions were developed in consultation with 
the Peruvian nurses in the program and in accordance with the 
educational materials used in group health education sessions. 
Both dietary and physical activity knowledge were measured 
as continuous variables with values ranging from 0 – 6 points.

Questions on lifestyle-related variables used a 4-point scale 
(not at all, sometimes, frequently, always) to ask about weight 
and diet control activities, fruit and vegetable intake, fried food 
intake, blood pressure measurement, and stress reduction in the 
previous 30 days.

Moderate physical activity was defined as intense physical 
activity ≥ 20 minutes a day on ≥ 3 days during the past week (7 
days); or moderate physical activity for ≥ 30 minutes a day on 
≥ 5 days during the past week. The definition of walking was 
walking for ≥ 10 minutes on ≥ 3 days during the past week. 
Variables related to moderate physical activity and walking 
were measured using the International Physical Activity Ques-
tionnaire (IPAQ; 12).

Current smoking was defined as having smoked ≥ 100 ciga-
rettes during the lifetime and smoking ≥ 1 cigarette every day 
or sometimes. For participants who reported consuming alco-
hol in the past year (365 days), high-risk drinking was defined 
as the consumption of ≥ 7 glasses at one time and more than 
twice a week for men, and ≥ 5 glasses at one time and more than 
twice a week for women.

Changes in health status were used as variables for physiolog-
ical indicators. BP, body mass index (BMI), waist circumference, 
and blood and urine indices were measured as physiological 
indicators. BP was measured using an automatic BP monitor 
after the subjects had rested for 5 minutes. The subjects’ upper 
arms were measured twice at heart height and the values were 
averaged. Both systolic and diastolic BP were measured.

Height was measured using an extensometer. Weight was 
measured with a scale. BMI was calculated using the individ-
ual’s height and weight (kg/m2). Waist circumference was 
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measured using a tape measure placed horizontally above both 
pelvic bones and across the navel. Blood and urine indices were 
measured in each subject using clinical tests performed at the 
clinical laboratories in the public health center, before and after 
the intervention program. Measurements included total choles-
terol, high-density lipoprotein cholesterol (HDL), low-density 
lipoprotein cholesterol (LDL), triglyceride, fasting blood glu-
cose, and creatinine levels, as well as hemoglobin, hematocrit, 
and estimated glomerular filtration rate (eGFR).

Assessment of the subjects’ quality of life was measured 
using the EuroQol Five Dimension Scale (EQ-5D) tool devel-
oped by EuroQol (13). It uses a 3-point scale (not/somewhat/
very) in response to five questions: ability to exercise, self-care, 
daily activities, pain/discomfort, and anxiety/depression.

When a comparison of before and after was not possible due 
to missing data in any variable, the participant was excluded 
from the analysis of that specific variable.

Data collection and statistical analysis

The study data were the records of the participants’ health 
screening results, before and after the CBPCP. The data were 
recorded by nurses and nutritionists in the three public health 
centers selected for the study. The results of the tests conducted 
by the clinical laboratory were also collected by program health 
personnel.

Data were collected through an Internet-based system used 
by the project team members in each health center to populate 
a database. All analyses were performed using IBM SPSS® 
Statistics, version 21 (IBM Corp., Armonk, New York, United 
States). Paired T-tests were used to compare quantitative indi-
cators, such as anthropometric values, the clinical laboratory 
results, and quality of life, before and after the intervention. The 
level of significance was set at 5% for all analyses. Chi-square tests 
were used to determine the significance of changes in lifestyle.

Description of program interventions

All participants were provided specific services; namely, 
individualized consultations, group health education sessions, 
regular group meetings to improve self-management, and 
mobile and interactive health interventions in the form of text 
messages. These interventions are described in Table 1.

Individual consultations. Over 12 weeks, each of the partici-
pants received 8 personal consultations.

During the 1st and 8th consultations, the health status of each 
participant was reviewed in detail by a nurse, nutritionist, lab-
oratory technologist, and a medical doctor. One component of 
this screening was a needs-analysis table populated with health 
information for each subject, including anthropometric mea-
sures, family history of chronic diseases, extent of healthy living 
knowledge, daily habits, and quality of life as measured by the 
EQ-5D. The second component of these consultations was a 
clinical laboratory examination that included a lipid profile (tri-
glyceride, LDL, HDL, total cholesterol) and metrics regarding 
fasting glucose, hemoglobin, hematocrit, and creatinine levels, 
as well as eGFR.

The 8 consultations were made up of 4 visits at the health 
center, 2 home visits, and 2 discussions by mobile phone. All 
were conducted by a nurse practitioner, nutritionist, social 
worker, or psychologist. During these consultations, each sub-
ject was provided a variety of materials for self-management 
of their BP and lifestyle. In the first session, three types of dia-
ries were provided to each subject: one for BP readings, one for 
daily food consumption, and a third for physical activity. The 
health practitioner explained the use of these diaries. The par-
ticipants were required to bring the diaries to each consultation 
because counseling was based on the diary records. At each of 
these counseling sessions, BP, weight, and waist circumference 
were measured.

TABLE 1. Description of the Comprehensive Blood Pressure (BP) Control Program intervention conducted 
eight times for 12 weeks in May 2015 – April 2017 in three health centers in Lima and Callao, Peru

Week Activities Place / Form

1 • Health screening: need analysis, clinical laboratory exam
• Provision of diaries for self-recording

Health center

2 • Measurement of BP, weight, and waist circumference
• Individual counseling: healthy lifestyle behaviors (review diary records of each participant)

Health center

4 • Measurement of BP, weight, and waist circumference
• Individual counseling: healthy lifestyle behaviors
• Group health education session (1st)

Home visit

6 • Measurement of BP, weight and waist circumference
• Individual counseling: healthy lifestyle behaviors education
• Group health education session (2nd)

Phone call

8 • Measurement of BP, weight, and waist circumference
• Individual counseling: healthy lifestyle behaviors
• Group health education session (3rd)

Home visit

10 • Measurement of BP, weight, and waist circumference
• Individual counseling: healthy lifestyle behaviors
• Group health education session (4th)

Phone call

12 • Measurement of BP, weight, and waist circumference
• Individual counseling: healthy lifestyle behaviors
• Group health education session (5th)
• Health screening: need analysis, clinical laboratory exam

Health center

Source: Prepared by the authors from the study data.
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Group health education sessions. In addition to the indi-
vidual counseling sessions, there were group meetings led by 
a health professional. The original versions of the educational 
materials were developed by the Korean Centers for Disease 
Control and Prevention in 2015 (14) and translated into Span-
ish. In consultation with national health experts, including the 
chief of the Division of Health Promotion at the Ministry of 
Health of Peru, certain modifications were made to nutrition- 
related information, such as the standard for salt intake. Group 
meetings addressed five themes: hypertension risk factors and 
complications; healthy diet for blood pressure control; theory 
behind using physical activity for BP control; practical use of 
physical activity for BP control; and mental health techniques 
for controlling BP.

Regular group meetings to improve self-management. These 
sessions provided informational and emotional support by 
giving participants a place to share personal challenges encoun-
tered during the study period, as well as positive experiences 
resulting from behavior changes. The group meetings were 
held once weekly, for a total of 8 meetings per person. They 
included training on how to prepare healthy foods, methods for 
managing mental health issues, and even recreational activities 
such as dancing and group games.

Mobile health intervention through text messages. The 
project team sent messages promoting a healthy lifestyle twice 
weekly to all participants. These communications addressed 
five specific subjects: salt and sodium consumption, e.g., “Si 
quitas el salero de la mesa, ayudarás a tu familia a comer con 
menos sal”; fruit and vegetable consumption, e.g., “¿Ya comiste 
alguna fruta o verdura hoy? Trata de comer al menos una en cada 
comida”; consumption of foods containing high cholesterol and 
sugar levels, e.g., “Que bueno que comes menos dulces y bebi-
das con azúcar. Así cuidas tu corazón”; physical activity, e.g., 

“Hacer actividad física ha sido una excelente decisión. ¡Sigue 
adelante!”; and medication adherence, e.g., “Sr./Sra._____, 
toma tu medicación para la hipertensión hoy.”

Ethics

Ethical approval for the study was obtained from the Institu-
tional Review Board of the Wonju Campus of Yonsei University, 
Wonju, Republic of Korea (IRB Number: 1041849-201410-BM-
048-02). Informed consent was provided by each individual 
before completing the questionnaire or the clinical laboratory 
examination. The survey data were confidential and were pro-
vided only to the participant and health professionals for case 
management and to the researchers for study.

RESULTS

A total of 1 271 participants with high blood pressure were 
enrolled in the CBPCP. The mean age (SD) was 62.2 years 
(±10.86); 27.8% of participants were 70 years of age or more; and 
64.0% were women (Table 2). The ratios of pre-hypertension 
to hypertension in Bellavista, Laura Rodriguez, and Santa 
Luzmila were 0.13 (53/395), 0.23 (79/342), and 0.20 (68/334), 
respectively (Table 2). Only 5.7 % of participants were smokers; 
9.1% had moderate physical activity; and 12.0% were catego-
rized as drinkers; more specifically, 0.3% were in the high-risk 
drinking group (Table 2). The ratio of patients using antihy-
pertensive medication in the hypertension group was 0.87 
(929/1 071).

Comparisons of lifestyle indicators before and after 
intervention

Table 3 shows the results of lifestyle indicators. There was 
generally good participant compliance. In particular, 1 203 

TABLE 2. General characteristics of the subjects of Comprehensive Blood Pressure Control Program 
(CBPCP) implemented in three health centers in Lima and Callao in Peru from May 2015 to April 2017: 
Comparisons according to blood pressure group based on pre-hypertension and hypertension status

Pre-hypertension (n = 200) Hypertension (n = 1 071) Total (N = 1 271)

Age, years 58.30 ± 11.43 62.95 ± 10.61 62.21 ± 10.86
Age group, years

20–49 46 (23.0) 117 (10.9) 163 (12.8)
50–59 61 (30.5) 258 (24.1) 319 (25.1)
60–69 58 (29.0) 377 (35.2) 435 (34.2)
≥70 35 (17.5) 319 (29.8) 354 (27.8)

Women 124 (62.0) 689 (64.3) 813 (64.0)
Health center, district

Bellavista, Callao 53 (26.5) 395 (36.9) 448 (35.2)
Laura Rodriguez, Comas 79 (39.5) 342 (31.9) 421 (33.1)
Santa Luzmila, Comas 68 (34.0) 334 (31.2) 402 (31.6)

Non-smoker 185 (92.5) 1 014 (94.7) 1 199 (94.3)
Moderate physical activity 25 (12.5) 91 (8.5) 116 (9.1)
Walking 58 (29.0) 374 (34.9) 433 (34.1)
Drinking 31 (15.5) 121 (11.3) 152 (12.0)
High-risk drinking status 1 (0.5) 3 (0.3) 4 (0.3)
Antihypertension medication 0 (0.0) 929 (86.7) 929 (73.1)
Source: Prepared by the authors based on the study results
Note: Continuous variables are represented as means ± standard deviations and categorical variables as numbers and ratios.
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participants thoroughly answered the questions on weight 
monitoring, both before and after the intervention program; 
1 204 regarding salt consumption; and 1 191 regarding fruits 
and vegetables. Physical activity levels did not change with the 
intervention program; however, all other lifestyle indicators 
improved: increased monitoring of weight and BP, decreased 
salt and junk food consumption, increased fruit and vegetable 
consumption, and stress control improved. Furthermore, both 
drinking alcohol and smoking significantly decreased after 
the intervention program. Also, the EQ-5D, a metric to assess 
the quality of life, showed improvement (0.85 – 0.87), while 
average BMI (29.5 – 28.9 kg/m2) and average waist circumfer-
ence (96.8 – 95.7 cm) decreased significantly throughout the 
program.

Comparison of blood pressure before and after 
intervention

The ratio of anti-hypertension medication use increased 
from 73.1% to 82.1%, and both systolic and diastolic BP 
decreased (Table 4). As a result of the intervention program, 114 
participants with hypertension received new prescriptions for 

antihypertensive medication from qualified medical doctors 
at the study’s health centers. The antihypertensive medica-
tions included captopril, enalapril, and losartan (Farmindustria, 
Lima, Peru).

Comparison of laboratory examination results 
before and after intervention

The laboratory examination results showed that lipid 
profiles—known risk factors for cardiovascular disease—
decreased for LDL-C and triglycerides and increased for HDL-C 
(Table 5). Likewise, fasting glucose, as well as eGFR and creati-
nine (kidney status) were lower after the program.

TABLE 3. Comparison of lifestyle indicators of the subjects before and after participation in the Comprehensive Blood Pressure 
Control Program (CBPCP) implemented in three health centers in Lima and Callao in Peru from May 2015 to April 2017

Total number Before After P-valuea

Weight monitoring, (n, %) 1 203 230 (19.1) 663 (55.1) <0.001
Reduction of salt consumption (n, %) 1 204 570 (47.4) 924 (76.7) <0.001
Consumption of fruits or vegetables (n, %) 1 191 583 (49.0) 880 (73.9) <0.001
Avoidance of fried or junk foods (n, %) 1 194 517 (43.3) 808 (67.7) 0.012
Blood pressure monitoring (n, %) 1 185 348 (29.4) 804 (67.8) <0.001
Practice of stress control (n, %) 1 182 234 (19.8) 504 (42.6) <0.001
Moderate physical activity (n, %) 1 271 116 (9.1) 147 (11.6) 0.088
Present smoking (n, %) 1 271 72 (5.7) 41 (3.2) <0.001
Drinking (n, %) 1 271 152 (12.0) 87 (6.8) <0.001
Present high-risk drinking (n, %) 1 271 4 (0.3) 3 (0.2) <0.001
Body mass index 1 248 29.51 ± 5.05 28.94 ± 4.93 <0.001
Waist circumference 1 243 96.77 ± 10.84 95.67 ± 10.53 <0.001
EQ-5D 1 271 0.85 ± 0.12 0.87 ± 0.11 <0.001
Source: Prepared by the authors based on the study results.
Note: Weight monitoring, reduced salt consumption, fruit or vegetable consumption, avoidance of fried or junk foods, blood pressure monitoring, and stress control were considered to be present when subjects answered “frequently” or 
“always” and absent for “never” or “sometimes”.
EQ-5D: EuroQol Five Dimension Scale
ap-values were calculated using paired t-tests for body mass index (BMI), waist circumference, and EQ-5D and chi-square tests for the other variables.

TABLE 4. Comparison of blood pressure profile of the subjects 
before and after participation in the Comprehensive Blood 
Pressure Control Program (CBPCP) implemented in three 
health centers in Lima and Callao in Peru from May 2015 to 
April 2017

Total number Before After P-valuea

Antihypertension 
medication

1 071 929 (86.7) 1 043 (97.4) <0.001

Systolic BP 1 271 135.85 ± 20.29 125.05 ± 17.64 <0.001
Diastolic BP 1 271 74.87 ± 18.08 71.29 ± 11.04 <0.001
Source: Prepared by the authors based on the study results.
ap-values were calculated using chi-squared tests for antihypertension medication and paired t-tests for systolic 
and diastolic BP.

TABLE 5. Comparison of laboratory examination results of the 
subjects before and after participation in the Comprehensive 
Blood Pressure Control Program (CBPCP) implemented in 
three health centers in Lima and Callao in Peru from May 2015 
to April 2017

Total number Before After P-valuea

Total cholesterol 609 207.16 ± 47.48 202.27 ± 49.02 0.012
Low-density lipoprotein 

cholesterol
501 132.12 ± 41.42 126.53 ± 42.16 0.007

High-density lipoprotein 
cholesterol

524 43.90 ± 13.57 45.66 ± 15.92 0.018

Triglyceride 606 165.85 ± 92.11 156.83 ± 89.34 0.007
Glucose 606 102.68 ± 36.42 100.51 ± 34.32 0.122
Creatinine 265 1.03 ± 0.84 0.94 ± 0.65 0.073
Hemoglobin 539 13.66 ± 1.36 13.58 ± 1.36 0.154
Hematocrit 446 41.16 ± 4.05 40.54 ± 4.28 0.001
Estimated glomerular 

filtration rate
269 78.66 ± 42.68 85.47 ± 47.37 <0.001

Source: Prepared by the authors based on the study results.
ap-values were calculated using paired t-tests.
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DISCUSSION

The results of this study showed that a CBPCP effectively 
reduced the mean systolic BP and generated other beneficial 
results in a low-income urban area of Peru. While numerous 
community-based interventions have been assessed for the 
prevention of cardiovascular diseases in low- and middle- 
income countries (15), this intervention program simultane-
ously accomplished many of the goals attempted by various 
and more narrowly-aimed efforts.

Previous interventions have employed different study 
designs, including randomized controlled trials (16), clus-
ter controlled trials (17, 18), interventional trials (19), and 
non-controlled experiments (20). Furthermore, the various 
interventions have included health education (21) and nutri-
tion training (22) of both individuals and groups, and specially 
developed clinics (23). However, the present study used an 
intervention trial and simultaneously employed numerous 
validated interventions, including medical treatment, health 
education, exercise training, salt reduction, and nutrition train-
ing. Previous interventional studies aimed at achieving BP 
control at the community level; for example, the Hypertension 
Control Program in Argentina (HCPIA) trials were a clus-
ter of randomized efforts that deployed a community health 
worker- led multi-component intervention over 18 months to 
lower systolic and diastolic BP. HCPIA included health coach-
ing, home BP monitoring, physician education, BP feedback, 
and weekly text messaging, and yielded systolic and diastolic 
BP reductions of 19.3 and 12.7 mmHg, respectively (24). Mills 
and colleagues assessed the comparative effectiveness of 
eight implementation strategies for BP control in adults with 
hypertension, reporting that team-based care with medication 
titration by a non-physician was the most effective alternative 
and produced a systolic BP reduction of 7.1 mmHg (17). Com-
parably, ours employed team-based care by non-physicians 
and conducted medication titration, with a systolic BP reduc-
tion of 10.80 mmHg.

After our intervention, the habit of BP monitoring increased 
from 29.4% to 57.8%. A 2010 study also demonstrated the effec-
tiveness of education on BP self-monitoring in patients with 
hypertension based on the Beliefs, Attitudes, Subjective Norms, 
and Enabling Factors model (25).

Through a multi-approach intervention that included educa-
tional materials and individualized consultations, the present 
study showed changes in major lifestyle metrics. Many studies 
have assessed the association between such lifestyle elements 
and the risk of hypertension. Reports in the United States 
estimated that alcohol might account for close to 10% of the 
population’s burden of hypertension (23). Moreover, both 
smoking and hypertension are synergistic risk factors for car-
diovascular diseases, including myocardial infarction and 
stroke (26).

Limitations

This study has several limitations. The participant selection 
process and relatively high attendance rates might have led 
to sample selection bias. Most of the subjects were patients or 
their family members who visited the health centers where this 

project was based, as well as non-related individuals who reg-
ularly visited other health centers. Therefore, our sample may 
have included people with an above-average level of interest in 
their health. Concerning the data collection, there is the poten-
tial for misclassification because data were self-reported. Also, 
as this study was not a randomized controlled trial, it is limited 
in determining the independent effects of the intervention. To 
overcome this limitation, future work should select a control 
group in the same community as the health center and similar 
to the area in which the intervention is conducted. Finally, since 
this study was undertaken in low- and middle-income urban 
communities in Peru, our results are not generalizable to the 
entire Peruvian population.

The strengths of this study are the assessment of the effects 
on BP control and cardiometabolic outcomes in the context of a 
comprehensive intervention in a limited-resource setting.

Conclusions

The study findings showed the effectiveness of a compre-
hensive BP control program to improve lifestyle indicators, BP 
levels, and laboratory examination results among people who 
live in a low-income urban area of Peru and participated in 
the CBPCP intervention. Increased awareness is needed of the 
importance of measuring blood pressure and of providing blood 
pressure monitors in public places so that community members 
can regularly check their BP. There is also a need for systematic 
management of patients diagnosed with hypertension.

Increasing opportunities for BP measurement, systematic 
management of hypertensive patients, and community-based 
prevention and education programs are paramount to con-
currently improving hypertension detection, prevention, and 
control. This program model could be expanded to other areas 
of Peru and could inform relevant models in other Latin Amer-
ican countries.
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Efectividad de un programa de control integral de la presión arterial en la 
atención primaria de salud en Perú

RESUMEN Objetivo. Evaluar la efectividad de un programa de control integral de la presión arterial (PA) para mejorar los 
indicadores relativos al modo de vida, los niveles de PA y los resultados de laboratorio en personas que viven 
en zonas urbanas de ingresos bajos en Perú.

 Métodos. Mediante un estudio prospectivo se analizó la situación antes y después de 1.271 personas que pre-
sentaban hipertensión arterial y prehipertensión. Esta intervención se llevó a cabo desde mayo del 2015 hasta 
abril del 2017 en tres centros de salud de Lima (2 en Comas y 1 en Callao), y se compararon los cambios exper-
imentados por las personas durante el estudio. Todos los participantes recibieron consultas personalizadas, 
reuniones grupales para mejorar el autocuidado y sesiones grupales de educación sobre salud, al igual que 
mensajes de texto al respecto. Se recurrió a la prueba de la t para datos emparejados y la prueba de la χ² para 
establecer la significación estadística de los cambios en los indicadores antes y después de la intervención.

 Resultados. Los comportamientos relativos al modo de vida, como el seguimiento de la presión arterial y del 
peso, el menor consumo de sal, el mayor consumo de frutas y verduras y el mejor control del nivel de estrés, 
mejoraron durante la intervención (P < 0,001). El EuroQol-5D (EQ-5D) mostró mejora (P < 0,001), mientras que 
el índice de masa corporal, el perímetro de la cintura, la presión arterial diastólica y la sistólica de los partici-
pantes disminuyeron de manera significativa (P < 0,001). El colesterol de las lipoproteínas de baja densidad 
(LDL-C) y los triglicéridos disminuyeron (P < 0,001), mientras que el colesterol de las HDL (HDL-C) aumentó. 
La filtración glomerular estimada (eGFR) aumentó después del programa (P < 0,001).

 Conclusiones: este programa de control integral de la PA resultó efectivo para mejorar los indicadores 
relativos al modo de vida, los niveles de PA y los resultados de laboratorio en las personas que viven en 
zonas urbanas de ingresos bajos en Perú. Aumentar las oportunidades para la medición de la PA, el manejo 
sistemático de pacientes con hipertensión arterial y los programas de prevención y educación a nivel comu-
nitario son sumamente importantes para detectar, prevenir y controlar la hipertensión arterial.

Palabras clave Presión sanguinea; atención primaria de salud; estilo de vida saludable; poblaciones vulnerables; Perú.

Eficácia de um programa abrangente de controle da pressão arterial na 
atenção primária à saúde no Peru

RESUMO Objetivo. Avaliar a eficácia de um programa abrangente de controle da pressão arterial (PA) na melhoria de 
indicadores do estilo de vida, dos níveis de PA e dos resultados de exames laboratoriais entre pessoas que 
vivem em áreas urbanas de baixa renda no Peru.

 Métodos. Utilizamos um desenho de estudo prospectivo do tipo pré/pós-intervenção para estudar 1.271 partic-
ipantes com hipertensão ou pré-hipertensão. A intervenção foi implementada durante 2 anos, de maio de 2015 
a abril de 2017, em três centros de saúde em Lima (2 em Comas e 1 em Callao). Comparamos as mudanças 
nos participantes ao longo do período do estudo. Todos os pacientes participaram de consultas individualiza-
das, sessões em grupo para educação em saúde e reuniões em grupo regulares para melhorar a autogestão; 
além disso, receberam mensagens de texto para a educação em saúde. Utilizamos testes t e testes do qui-
quadrado pareados para determinar a significância das mudanças nos indicadores antes e após a intervenção.

 Resultados. Comportamentos relacionados ao estilo de vida, tais como o monitoramento do peso e da pressão 
arterial, a redução do consumo de sal, o maior consumo de frutas e vegetais e o controle do estresse, melhor-
aram durante a intervenção (p<0,001). A Escala de Cinco Dimensões EuroQol melhorou (p<0,001), e o índice 
de massa corporal, a circunferência abdominal e a PA sistólica e diastólica dos participantes diminuíram 
significativamente (p<0,001). O colesterol de baixa densidade (LDL) e os triglicerídeos diminuíram (p<0,01), 
e o colesterol de alta densidade (HDL) aumentou. A taxa de filtração glomerular estimada (TFGe) aumentou 
após o programa (p<0,001).

 Conclusões. Este programa abrangente de controle da PA foi eficaz na melhoria de indicadores do estilo de 
vida, dos níveis de PA e dos resultados laboratoriais entre pessoas que vivem em uma área urbana de baixa 
renda no Peru. O aumento das oportunidades para a medição da PA, a gestão sistemática de pacientes 
hipertensos e programas comunitários de prevenção e educação são fundamentais para detectar, prevenir e 
controlar a hipertensão.

Palavras-chave Pressão sanguínea; atenção primária à saúde; estilo de vida saudável; populações vulneráveis; Peru.
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