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Abstract OBJECTIVES To assess hypertension prevalence and the extent and associated factors of hypertension
diagnosis, follow-up, treatment and control gaps in low-income urban Medellin, Colombia.

METHODS We randomly sampled 1873 adults aged 35 or older. Unaware hypertensive individuals
were defined as those without previous diagnosis whose average blood pressure was equal to or
above 140/90 mmHg. For aware hypertensive patients, control was delimited as average blood
pressure below 140/90 if under 59 years old or diabetic, and as less than 150/90 otherwise. We used
logistic regression to identify care gap-associated factors.

RESULTS Hypertension prevalence was 43.5% (95% CI 41.2-45.7). We found 28.2% aware and
15.3% unaware hypertensive individuals, which corresponds to a 35.1% (95% CI 31.9-38.5)
underdiagnosis. This gap was determined by age, sex, education and lifestyle factors. 14.4% (95% CI
11.6-17.6) of aware hypertensive patients presented a follow-up gap, 93.4% (95% CI 90.9-95.2)
were prescribed antihypertensive drugs, but 38.9% (95% CI 34.7-43.3) were not compliant. The
latter was strongly associated with follow-up. The hypertension control gap in aware hypertensive
patients, 39.0% (95% CI: 34.9-43.2), was associated with being older, having diabetes, weakly
adhering to pharmacological treatment and receiving poor non-pharmacological advice. Overall,
60.4% (95% CI 57.0-63.8) of aware and unaware hypertensive participants had either diagnosed but
uncontrolled or undiagnosed hypertension.

concLusioNs We found high hypertension prevalence coupled with, from an international
perspective, encouraging awareness and control figures. Still, there remains ample room for
improvement. Our findings can assist in designing integrated primary healthcare measures that further
strengthen equitable and effective access to hypertension care and control.

keywords chronic diseases, hypertension awareness, hypertension control, cascade of hypertension
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Introduction

Globally, uncontrolled hypertension (HTN) is the leading
underlying risk factor for attributable deaths, accounting
for 10.8 million (19.2%) of the yearly worldwide mortal-
ity [1]. HTN has been associated with around 65% of
deaths due to stroke and 50% of deaths due to ischaemic
heart disease[2]. In the last decades, the main impact of
uncontrolled HTN has shifted from high-income

countries (HICs) to low- and middle-income countries
(LMICs) [3]. Almost three-quarters of the affected — more
than one billion adults — now live in developing coun-
tries. Cardiovascular diseases mainly affect the middle-
aged working population and generate premature mortal-
ity and disability that hamper economic growth and
social development [4].

HTN requires lifelong care, but problem awareness,
access to treatment and successful control are
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compromised in LMICs [2], where health services are
often designed to provide above all curative treatment for
acute diseases. Globally, only 10% of people suffering
from chronic conditions are treated appropriately [5].
Care for non-communicable diseases is, apart from a few
exceptions [6], often reduced to belated management, in
specialised settings, of exacerbations or complications.

In a cross-sectional study conducted between 2003 and
2009 in 3 HICs, 10 middle-income countries (MICs) and
4 low-income countries (LICs) [7], the overall age- and
sex-standardised HTN prevalence in adults aged 35 to
70 years was 40.8% and awareness of the condition
46.5%. Of the aware individuals, 87.5% were treated
with antihypertensive medication but only 32.5% of the
treated patients had controlled blood pressure (BP). Not
surprisingly, LICs performed significantly worse than
MICs and HICs. In the Colombian sites included in this
multicentre study, the overall HTN prevalence was
37.5% and HTN awareness 51.9%. Among the aware
individuals, 77.5% were treated with antihypertensive
medication, but only 37.1% of the treated patients had
controlled BP [8].

A review that included population-based studies from
90 countries worldwide [9] estimated, for 2010, an over-
all standardised HTN prevalence of 31.1% in adults aged
20 years or older. Of the affected, 46.5% were aware of
their status, and 36.9% reported treatment with antihy-
pertensive medication, but only 13.8% had controlled
BP. The corresponding outcome figures were, again, sub-
stantially lower for LMICs than for HICs. A 2019 review
focusing on LMICs [10] pooled individual-level HTN
data on persons aged 15 years and older from 44 coun-
tries and found 17.5% prevalence. Of the hypertensive
individuals, 39.2% were aware of their condition, 29.9%
received pharmacological treatment, and barely 10%
attained controlled BP. The included Latin American and
the Caribbean countries generally performed better than
predicted by their per capita gross domestic product.

The studies mentioned above provide information on
HTN control internationally and on variations among
populations. However, only the most recent one explored
the causes of the observed gaps in the cascade from HTN
detection to control. Most studies that identify patient-
and provider-related barriers to HIN care have been car-
ried out in HICs [11] and collected information at the
health facility level. The evidence on the determinants of
gaps in the HTN care process in LMICs is scarce and,
after over a decade, an updated and more in-depth assess-
ment of HTN care at the population level would be wel-
come for Colombia, a country that has experienced
profound market-oriented health system changes where
cost-containment mechanisms imposed by health

insurance companies often hamper timely access to care,
especially for the chronically ill [12].

The present study aims to determine the prevalence of
HTN in the population aged 35 years or older in low-
income urban Medellin and at estimating the magnitude
of the diagnosis, follow-up, treatment and control gaps in
the HTN continuum of care and identifying associated
factors.

Methods
Study setting

Colombia is a MIC with a 2016 per-capita gross domes-
tic product of (current) US$ 5870 [13]. The healthcare
system has two insurance schemes [14]. The contributory
one is compulsory for formally employed workers, pen-
sioners and part of the self-employed. The State finances
the subsidised scheme, which covers people that cannot
afford contributions. An array of health insurance com-
panies contract healthcare provision for their affiliates
with private clinics and autonomous public hospitals.
Under both insurance schemes, affiliates and their depen-
dents are entitled to benefits comprising a standardised
healthcare package.

As detailed previously [15], the study was conducted in
2016 in the Santa Cruz Commune, located in the north-
east of Medellin, the second-largest industrialised city of
Colombia. Santa Cruz is one of the most deprived of the
city’s 16 communes [16] and had 111 452 inhabitants
(53% women and 47% men) in 2015 [17]. Almost 55%
of the commune’s population are insured under the con-
tributory scheme and 44% under the subsidised scheme;
1% have no insurance cover [18]. Santa Cruz commune
was purposively selected for being urban and having a
low-income population, making it akin to the environ-
ments most Colombians are currently living in. It repre-
sents the national health system’s functioning and the
major primary healthcare provider in the area is commit-
ted to improving HTN control activities based on the
research results.

Sampling

We used cluster sampling. To estimate the HTN preva-
lence with 2% precision, allowing for an alpha error of
5% and assuming a priori — in line with national figures
[19] — an 18% prevalence, 1.5 adults over 35 years per
household [17,20], a design effect of 1.5 and 25% non-
response, we needed to include a total of 1380 house-
holds. The municipality’s Planning Office provided the
total population size of the commune’s 11
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neighbourhoods and maps and lists of addresses. To
select households, we subdivided all neighbourhoods into
clusters of 15 contiguous premises. We randomly sam-
pled 92 clusters, including in each neighbourhood a num-
ber of clusters proportional to its population size.
Trained professional surveyors made up to two repeat
visits to every selected premise to include in the study all
identified household members aged 35 years or older.

Data collection

Participants were interviewed using a structured question-
naire designed to provide information on sociodemo-
graphic characteristics, health-seeking behaviour, lifestyle
habits and health problems. Most variables measured
during the survey were assessed by self-report. Partici-
pants referring to a previous diagnosis of HTN were
asked about follow-up care, prescription of antihyperten-
sive pharmacological and non-pharmacological treatment
and treatment adherence. The use of antihypertensive
drugs was verified by presentation of the packages. To
determine levels of adherence to pharmacological treat-
ment, we applied Morisky’s four-item Medication Adher-
ence Questionnaire [21]. BP was measured three times
for all participants, from the right arm in a sitting pos-
ture, using a digital manometer, following international
recommendations for standardised BP measurement in
population surveys [22,23].

Data analysis

Data were double entered in a Microsoft Excel 2010
database and analysed using the Statistical Package for
Social Sciences (SPSS) V.23 (SPSS Inc., Chicago, IL,
USA). We developed checks for data entry with built-in
filters and logical constraints.

In the final analysis, the main measured variables were
dichotomised. Grouping becomes clear from the reported
results, except for: post-primary education (yes: univer-
sity, technical college or secondary school / no: primary
school or below); remunerated occupation (yes: formal or
informal worker, self-employed / no: housewife, student,
unemployed and pensioner); smoking (yes: current habit /
no: never or abandoned); alcohol consumption (yes:
monthly, weekly or every day / no: annually or not at
all); physical activity (yes: every day or at least twice a
week / no: once a week or not at all); if aware of being
hypertensive, received all indications of non-
pharmacological treatment (yes: if during the last
appointment it was recommended to reduce salt and fat
intake, increase physical activity, not to smoke, limit
alcohol consumption, and control weight / No: at least
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one of the listed items was not indicated); if prescribed
pharmacological treatment, adherence (yes: negative to
all four Medication Adherence Questionnaire items / no:
positive to one or more items).

We defined as Aware Hypertensive (AH) individuals
self-reporting a previous diagnosis of HTN and as Una-
ware Hypertensive (UH) those individuals without a pre-
vious diagnosis of HTN but presenting an average BP
measurement equal to or higher than 140/90 mmHg.
Stage 1 HTN was defined as blood pressure values of
140-159 mmHg systolic and/or 90-99 mmHg diastolic,
and stage 2 HTN or above as blood pressure values
>160 mmHg systolic and/or >100 mmHg diastolic [24].
Controlled HTN was defined as an average BP measure-
ment less than 140/90 mm Hg for AH patients between
35 and 59 years old or for diabetic patients regardless of
age, and less than 150/90 mm Hg for AH patients aged
60 years or older [25].

The dependent variables were the four main outcome
gaps in HTN care and control (Box 1). For each out-
come, associations with patient, provider and health sys-
tem variables were explored. P-values less than 0.05
(two-tailed) were considered significant. For systolic and
diastolic BP, means and standard deviations were calcu-
lated. We calculated proportions, differences in propor-
tions, and odds ratios with their 95% confidence interval
(CI) for categorical variables. Adjusted odds ratios and
their 95% CI were obtained with multivariate logistic
regression. Potential predictors for each gap were
included in separate models that were built using step-by-
step selection. All the models included the variables sex
and age. Other variables were included in order of statis-
tical significance, or when they acted as a confounder.
Interactions between variables were explored.

Ethical aspects

This study was approved by the Ethics Committee of
Metrosalud E.S.E in Colombia on 10 December 20135;
approval reference 1400/5.2. All participants provided
written informed consent. All surveyors were able to
identify and refer to the nearest health centre participants
with stage 2 HTN or above, or those reporting acute
health complications or symptoms. Stage 1 HTN partici-
pants without diagnosis, follow-up or treatment were
referred for care to the provider corresponding to the
patients’ health insurance company.

Results

Of the 1380 sampled premises, 47 were commercial
buildings, 31 households refused to participate and 214
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Box | Main Gaps in hypertension care and control — definitions.

Gap Numerator

Denominator

Diagnosis gap

Follow-up gap

Pharmacological
treatment gap

non-adherent

Control gap

manifest controlled hypertension®

Number of Unaware Hypertensive individuals

Number of Aware Hypertensive individuals who did not
attend a follow-up consultation during the last year

Number of Aware Hypertensive individuals who received a
prescription but — either do not take the drugs — or are

Number of Aware Hypertensive individuals who did not

Number of Unaware Hypertensive
individuals plus

Number of Aware Hypertensive
individuals®
Number of Aware Hypertensive individuals

Number of Aware Hypertensive individuals who
received a prescription for antihypertensive
medication

Number of Aware Hypertensive individuals

!Unaware Hypertensive individual: participant not reporting a previous diagnosis of HTN but presenting an average
BP measurement higher than 140/90 mmHg in the survey. 2Aware Hypertensive individual: participant reporting a
previous diagnosis of HTN. *Controlled hypertension: see text for precise definition.

did not have any member aged 35 years or older. Hence,
1088 households were included, totalling 1937 eligible
individuals, of whom 1880 eventually participated. After
eliminating 7 questionnaires with incomplete data, infor-
mation on 1873 individuals was analysed.

Among them, 814 (43.5%, 95% CI 41.2-45.7) were
hypertensive (Table 1): 528 (28.2%, 95% CI 26.2-30.3)
were aware hypertensive patients, and 286 (15.3%, 95%
CI 13.7-17.0) were unaware hypertensive individuals;
28.6% of the AH and 6.6% of the UH reported a diag-
nosis of diabetes. The mean systolic and diastolic BP +
standard deviation in the overall study sample was
126.5 + 18.1 and 80.3 + 11.5 mmHg; in the AH
patients it was 136.1 4+ 20.0 and 82.2 + 12.9 mmHg; in
the UH participants 143 + 13.1 and 93.3 + 9.8 mmHg;
and among the non-hypertensive individuals
117.3 £ 11.2 and 75.9 + 7.7 mmHg. A 41.3% (95% CI
37.2-45.5) of the AH participants was >65 years old,
and women predominated. Among the AH, 23.9% (95%
CI 20.4-27.7) presented stage 1 and 15.1% (95% CI
12.3-18.5) stage 2 or above HTN. The UH stratum was
younger — only 26.6% (95% CI 21.8-32.0) were
>65 years old — and had equal proportions of men and
women. Among the UH, we detected 76.6% (95% CI
71.3-81.1) stage 1 and 23.4% (95% CI 18.9-28.7) stage
2 or above HTN. Surprisingly, a high proportion of the
UH (72.7%) reported that their BP had been measured
during the last year.

In the overall study population, 286 individuals with
HTN (15.3%, 95% CI 13.7-17.0) had not been

previously diagnosed, and the diagnosis gap among the
814 participants with HTN was 35.1% (95% CI 31.9-
38.5). In multivariate analysis (Table 2), this gap was sig-
nificantly higher among men, participants under 65, peo-
ple living alone, smokers, individuals reporting physical
inactivity and persons with post-primary education. Fur-
thermore, it was nearly six times higher in participants
not reporting diabetes. Still, among diabetic patients with
an elevated BP reading, 11.2% also presented a diagnosis
gap. We found no interaction effects.

Among 528 AH, 76 (14.4%, 95% CI 11.6-17.6) did
not attend a follow-up consultation during the previous
year (Table 3). The follow-up gap was significantly
higher among men, individuals with a remunerated occu-
pation, people insured under the subsidised scheme or
not covered by any health insurance, and, substantially
so, in participants referring alcohol consumption and in
persons not reporting diabetes. There were no interaction
effects.

A total of 493 AH patients (93.4%, 95% CI 90.9—
95.2) had received a prescription for antihypertensive
drugs (Table 4). Of them, 192 (38.9%, 95% CI 34.7-
43.3) had a pharmacological treatment gap, which was
significantly and positively, albeit rather weakly, associ-
ated with post-primary education and alcohol consump-
tion. It was also nearly three times more frequent among
patients who had not attended a follow-up consultation
during the last year.

Among the 528 AH, 206 (39.0%, 95% CI: 34.9-43.2)
had uncontrolled HTN (Table 5). In multivariate

898 © 2021 The Authors. Tropical Medicine & International Health Published by John Wiley & Sons Ltd
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Table | Characteristics of study participants by hypertension-related subgroups. Santa Cruz Commune, Medellin, Colombia. 2016

Aware hypertensive Unaware hypertensive ~ Non-hypertensive Total

Characteristics n %(95% CI) n %(95% CI) n %(95% CI) n %(95% CI)
ALL 528 28.2(26.2-30.3) 286 15.3 (13.7-17.0) 1059 56.5 (54.3-58.8) 1873 100.0
Sex

Female 369 69.9 (65.9-73.7) 142 49.7 (43.9-55.4) 637 60.2 (57.2-63.1) 1148 61.3 (59.1-63.5)

Male 159 30.1(26.3-34.1) 144 50.3 (44.6-56.1) 422 39.8 (36.9-42.8) 725 38.7 (36.5-40.9)
Age

<49 years 98 18.6(15.4-22.0) 90 31.5(26.3-37.0) 615 58.1(55.1-61.0) 803 42.9 (40.6-45.1)

50-64 years 212 40.2 (36.0-44.4) 120 42.0 (36.3-47.7) 316 29.8 (27.1-32.6) 648 34.6 (32.5-36.8)

65-79 years 161 30.5 (26.7-34.5) 54 18.9 (14.7-23.7) 103 9.7 (8.1-11.6) 318 17.0 (15.3-18.7)

>80 years 57 10.8 (8.4-13.7) 22 7.7 (5.0-11.2) 25 2.4 (1.6-3.4) 104 5.6 (4.6-6.7)
Skin colour

Mestizo or white 501 94.9 (92.8-96.5) 275 96.2 (93.4-97.9) 1021 96.4 (95.2-97.4) 1797 95.9 (95.0-96.8)

Black 27 5.1 (3.5-7.2) 11 3.8 (2.1-6.6) 38 3.6 (2.6-4.8) 76 1(3.2-5.0)
Living alone

Yes 36 6.8 (4.9-9.2) 26 9.1(6.2-12.8) 44 4.2 (3.1-5.9) 106 5.7 (4.7-6.8)

No 492 93.2 (90.8-95.1) 260 90.9 (87.2-93.8) 1015 95.8 (94.5-96.9) 1767 94.3 (93.2-95.3)
Post-primary education

Yes 136 25.8 (22.2-29.6) 136 47.6 (41.8-53.3) 530 50.0 (47.0-53.1) 802 42.8 (40.6-45.1)

No 392 74.2(70.4-77.8) 150 52.4 (46.7-58.2) 529 50.0 (46.9-53.0) 1071 57.2 (54.9-59.4)
Remunerated occupation

Yes 156 29.5(25.8-33.5) 150 52.4 (46.7-58.2) 576 54.4 (51.4-57.4) 882 47.1 (44.8-49.4)

No 372 70.5 (66.5-74.2) 136 47.6 (41.8-53.3) 483 45.6 (42.6-48.6) 991 52.9 (50.6-55.2)
Health insurance scheme

Subsidised/Uncovered 262 49.6 (45.4-53.9) 148 51.7 (46.0-57.5) 477 45.0 (42.1-48.0) 887 47.4 (45.1-49.6)

Contributory 266 50.4 (46.1-54.6) 138 48.3 (42.5-54.0) 582 55.0 (52.0-57.9) 986 52.6 (50.4-54.9)
Smoking

Yes 62 11.7 (9.2-14.7) 71 24.8(20.1-30.1) 241 22.8 (20.3-25.4) 374 20.0 (18.2-21.8)

No 466 88.3 (85.3-90.8) 215 75.2 (69.9-79.9) 818 77.2 (74.6-79.7) 1499 80.0 (78.2-81.8)
Alcohol consumption

Yes 55 10.4 (8.0-13.2) 63 22.0(17.5-27.1) 165 15.6(13.5-17.9) 283 15.1(13.5-16.8)

No 473  89.6 (86.8-92.0) 223 78.0(72.9-82.5) 894 84.4(82.1-86.5) 1590 84.9 (83.2-86.5)
Physical activity

Yes 152 28.8(25.0-32.8) 49 17.1(13.1-21.8) 200 18.9 (16.6-21.3) 401 21.4 (19.6-23.3)

No 376 71.2 (67.2-75.0) 237 82.9(78.2-86.9) 859 81.1(78.7-83.4) 1472 78.6 (76.7-80.4)
Diabetes

Yes 151 28.6 (24.9-32.6) 19 6.6 (4.2-10.0) 58 5.5 (4.2-7.0) 228 12.2 (10.8-13.7)

No 377 71.4 (67.4-75.1) 267 93.4(90.0-95.8) 1001 94.5(93.0-95.8) 1645 87.8(86.3-89.2)
Felt need of health care during the last year

Yes 431 81.6 (78.2-84.8) 164 57.3 (51.6-63.0) 608 57.4 (54.4-60.4) 1203 64.2 (62.0-66.4)

No 97 18.4(15.2-21.8) 122 42.7 (37.0-48.4) 451 42.6 (39.6-45.6) 670 35.8 (33.6-38.0)
Last BP measurement

>1 year/No BP measurement 13 2.5 (1.4-4.1) 78 27.3(22.4-32.6) 235 22.2(19.8-24.8) 326 17.4(15.7-19.2)

<1 year 515 97.5(95.9-98.6) 208 72.7(67.4-77.6) 824 77.8(75.2-80.2) 1547 82.6 (80.8-84.3)

BP, blood pressure; CI, confidence interval.

analysis, this control gap was significantly more frequent

in individuals aged 65 years or older, in persons report-

ing diabetes, in participants who had not received all rec-

ommendations for non-pharmacological treatment, and
in patients with a pharmacological treatment gap. We
did not find interactions, in particular not between sex

and age and the other independent determinants in the

model.

Finally, considering the overall surveyed population,
492 individuals had either diagnosed but uncontrolled
(n = 206) or undiagnosed HTN (n = 286), that is
26.3% (95% CI 24.3-28.3) of all study participants or

© 2021 The Authors. Tropical Medicine & International Health Published by John Wiley & Sons Ltd
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Table 2 Factors associated with a hypertension diagnosis gap in 814 hypertensive adults aged 35 years or older. Santa Cruz Com-

mune, Medellin, Colombia. 2016

Characteristics n N % (95% CI) % difference (95% CI)  Crude OR (95% CI)  Adjusted OR (95% CI)
ALL 286 814  35.1 (31.9-38.5) - - -
Sex
Male 144 303 47.5(41.9-53.1) 19.7 (12.8-26.5) 2.35 (1.75-3.17) 1.94 (1.40-2.70)
Female 142 511  27.8 (24.0-31.8)
Age
<635 years 210 520 40.4 (36.2-44.6) 14.5 (7.8-20.8) 1.94 (1.42-2.66) 1.71 (1.21-2.43)
>65 years 76 294 259 (21.1-31.1)
Skin colour
Mestizo or white 275 776  35.4(32.1-38.9) 6.5 (—9.7-18.9) 1.35 (0.66-2.76)
Black 11 38 28.9 (16.5-44.5)
Living alone
Yes 26 62 41.9(30.3-54.4) 7.4 (—4.5-20.2) 1.37 (0.81-2.31) 2.0 (1.09-3.66)
No 260 752 34.6 (31.2-38.0)
Post-primary education
Yes 136 272 50.0 (44.1-55.9)  22.3 (15.2-29.3) 2.61 (1.93-3.54) 2.36 (1.68-3.31)
No 150 542 27.7 (24.0-31.6)
Remunerated occupation
Yes 150 306  49.0 (43.4-54.6) 22.2 (15.4-28.9) 2.63 (1.95-3.54)
No 136 508  26.8 (23.1-30.7)
Health insurance scheme
Subsidised/Uncovered 148 410  36.1 (31.6-40.8) 1.9 (—4.7-8.4) 1.09 (0.82-1.45)
Contributory 138 404 34.2 (29.7-38.9)
Smoking
Yes 71 133 53.4 (44.9-61.7)  21.8 (12.6-30.8) 2.48 (1.70-3.62) 2.41 (1.59-3.66)
No 215 681 31.6 (28.2-35.1)
Alcohol consumption
Yes 63 118  53.4 (44.4-62.2)  21.3 (11.7-30.8) 2.43 (1.64-3.61)
No 223 696  32.0 (28.7-35.6)
Physical activity
No 237 613 38.7 (34.9-42.6) 14.3 (6.8-20.9) 1.95 (1.36-2.80) 2.20 (1.47-3.28)
Yes 49 201 24.4 (18.8-30.7)
Diabetes
No 267 644 41.5 (37.7-45.3)  30.3 (23.5-35.7) 5.63 (3.41-9.3) 5.84 (3.45-9.89)
Yes 19 170 11.2 (7.1-16.6)

CI, confidence interval; OR, odds ratio.

60.4% (95% CI 57.0-63.8) of the 814 participants with

HTN.

Discussion

or worse HTN. The diagnosis gap was positively associ-

ated with being male, under 635, living alone, having
post-primary education, smoking and reporting physical
inactivity. Among the AH, we found a follow-up gap of
14.4%, positively related to being male, having a paid

This study in a low-income urban area of Medellin,
Colombia, found a HTN prevalence of 43.5%, the sum
of 28.2% of aware hypertensive patients and 15.3% of
unaware hypertensive individuals, corresponding to an
HTN diagnosis gap of 35.1%. Overall, 60.4% of partici-
pants with HTN had either diagnosed but uncontrolled
or undiagnosed HTN. Of the individuals that were una-
ware of their condition, 72.7% reported a BP measure-
ment in the previous year and 23.4% presented stage 2

occupation, being uninsured or affiliated to the subsidised
health insurance scheme and reporting alcohol consump-
tion. Of the AH, 93.4% were prescribed antihypertensive
drugs. However, 38.9% did not take them or were not
adherent to the prescribed treatment, to which post-
primary education, alcohol consumption and having a
follow-up gap contributed. The HTN control gap in AH
was 39.0%, positively associated with being 65 or older
and reporting diabetes; and negatively associated with
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Table 3 Factors associated with a hypertension follow-up gap in 528 adults aged 35 years or older with previous diagnosis of hyper-

tension. Santa Cruz Commune, Medellin, Colombia. 2016

Characteristics n N % (95% CI) % difference (95% CI)  Crude OR (95% CI)  Adjusted OR (95% CI)
ALL 76 528 14.4 (11.6-17.6) - - -
Sex
Male 37 159 23.3(17.2-30.3) 12.7 (5.7-20.3) 2.57 (1.56-4.21) 1.82 (1.03-3.22)
Female 39 369 10.6 (7.7-14.0)
Age
<635 years 45 310 14.5 (10.9-18.8) 0.3 (—6.1-6.1) 1.02 (0.62-1.68) 1.14 (0.66-1.98)
>65 years 31 218 14.2 (10.1-19.3)
Skin colour
Black 8 27 29.6 (15.1-48.2)  16.1 (7.5-34.8) 2.68 (1.13-6.37)
Mestizo or white 68 501 13.6 (10.8-16.8)
Living alone
No 74 492 15.0 (12.1-18.4) 9.5 (—3.5-14.7) 3.01 (0.71-12.80)
Yes 2 36 5.6 (1.2-16.6)
Post-primary education
Yes 29 136 21.3(15.1-28.8) 9.3 (2.2-17.4) 1.99 (1.19-3.32)
No 47 392 12.0 (9.1-15.5)
Remunerated Occupation
Yes 37 156 23.7 (17.6-30.8)  13.2 (6.1 —20.9) 2.65 (1.62-4.36) 1.83 (1.02-3.31)
No 39 372 10.5(7.7-13.9)
Health insurance scheme
Subsidised/Uncovered 45 262  17.2 (13.0-22.1) 5.5 (-0.6-11.5) 1.57 (0.96-2.57) 1.97 (1.16-3.36)
Contributory 31 266 11.7 (8.2-15.9)
Smoking
Yes 16 62 25.8 (16.2-37.6) 12.9 (3.6-25.4) 2.35 (1.25-4.42)
No 60 466 12.9 (10.1-16.1)
Alcohol consumption
Yes 21 55 38.2 (26.2-51.4)  26.6 (14.7-40.0) 4.69 (2.54-8.66) 3.30 (1.70-6.43)
No 55 473  11.6 (9.0-14.7)
Physical activity
No 60 376 16.0 (12.5-19.9) 5.4 (-1.4-11.0) 1.61 (0.90-2.90)
Yes 16 152 10.5 (6.4-16.1)
Diabetes
No 65 377 17.2(13.7-21.3)  10.0 (3.5-15.1) 2.65 (1.36-5.18) 2.56 (1.28-5.13)
Yes 11 151 7.3 (3.9-12.3)

CI, confidence interval; OR, odds ratio.

receiving proper non-pharmacological advice and having
pharmacological treatment prescribed and adhere to it.
The study has some limitations. We sampled partici-
pants in a low-income urban environment, akin to the
one half of the Colombian population is currently living
in. Still, our results may not represent the situation in
upper-class urban zones or underserved rural areas. A
previous study in Colombia [8] registered a high HTN
prevalence among adults but large variability within the
country. Regarding data collection, comorbidities were
self-reported, without confirmation in clinical records or
through diagnostic tests. The use of self-report scales for
measuring medication adherence also has potential limita-
tions, related to patients’ willingness to disclose informa-
tion [26]. Furthermore, the 4-item Morisky Test [21]

© 2021 The Authors. Tropical Medicine & International Health Published by John Wiley & Sons Ltd

only addresses barriers to medication-taking without
assessing self-efficacy [26,27]. Nevertheless, this tool has
a reasonable specificity for identifying non-adherent beha-
viour in hypertensive patients [28]. As for smoking and
alcohol consumption, we only recorded the habit’s pres-
ence, without measuring consumption levels. Finally, the
duration of HTN and diet-related factors or lipid profile,
which could be associated with HTN control, were not
considered. The study’s major strength is providing previ-
ously unavailable population-based evidence on the mag-
nitude of care gaps in Colombia at the different HTN
control cascade steps and identifying associated factors.
Our findings are compatible with the estimates from
the Colombian sample contained in an international
study [7] that found, in 2013, an overall HTN prevalence
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Table 4 Factors associated with a pharmacological treatment gap in 493 adults aged 35 years or older with previous diagnosis of
hypertension and prescription for anti-hypertensive medication. Santa Cruz Commune, Medellin, Colombia. 2016

Characteristics n N % (95% CI) % difference (95% CI)  Crude OR (95% CI)  Adjusted OR (95% CI)
ALL 192 493  38.9 (34.7-43.3) - - -
Sex
Female 134 344  39.0 (33.9-44.2) 0.0 (—9.5-9.1) 1.00 (0.67-1.48) 1.25 (0.82-1.91)
Male 58 149  38.9 (31.4-46.9)
Age
<65 years 118 291  40.5 (35.0-46.3) 3.9 (—4.9-12.4) 1.18 (0.81-1.71) 1.03 (0.70-1.51)
>65 years 74 202 36.6 (30.2-43.4)
Skin colour
Black 12 24 50.0 (31.0-69.0) 11.6 (—4.8-28.0) 1.61 (0.71-3.65)
Mestizo or white 180 469 38.4 (34.1-42.8)
Living alone
No 186 461 40.3 (35.9-44.9) 21.6 (4.5-32.4) 2.93 (1.18-7.26)
Yes 6 32 18.8 (8.2-34.6)
Post-primary education
Yes 64 129 49.6 (41.1-58.2) 14.4 (4.5-24.2) 1.81 (1.21-2.73) 1.59 (1.04-2.43)
No 128 364  35.2 (30.4-40.2)
Remunerated Occupation
Yes 66 146 452 (37.3-53.3) 8.9 (0.6-18.4) 1.45 (0.98-2.14)
No 126 347  36.3 (31.4-41.5)
Health insurance scheme
Contributory 97 247  39.3 (33.3-45.5) 0.7 (—8.0-9.2) 1.03 (0.72-1.48)
Subsidised/Uncovered 95 246  38.6 (32.7-44.8)
Smoking
Yes 26 59 44.1 (31.9-56.8) 5.8 (—6.9-19.2) 1.27 (0.73-2.20)
No 166 434 38.2 (33.8-42.9)
Alcohol consumption
Yes 29 50 58.0 (44.2-70.9) 21.2 (6.8-34.2) 2.37 (1.31-4.30) 1.90 (0.99-3.60)
No 163 443  36.8 (32.4-41.4)
Physical activity
No 141 347 40.6 (35.6-45.9) 5.7 (—3.8-14.6) 1.27 (0.85-1.91)
Yes 51 146  34.9 (27.6-42.9)
Diabetes
No 142 349 40.7 (35.6-45.9) 6.0 (—3.6-14.9) 1.29 (0.86-1.93)
Yes 50 144  34.7 (27.3-42.7)
Follow-up gap
Yes 38 61 62.3 (49.8-73.7)  26.6 (13.3-38.4) 2.98 (1.71-5.19) 2.62 (1.47-4.67)
No 154 432  35.6 (31.2-40.2)

CI, confidence interval; OR, odds ratio.

of 37.5% among individuals aged 35 to 70 years. How-
ever, the proportion of AH, 16.9%, was lower and that
of UH individuals, 20.6%, was higher than in the present
study. In contrast, the 2007 Colombian National Health
Survey [29] estimated the overall HTN prevalence in the
population aged 18 to 69 years as 8.8%. Since then, no
studies were conducted on HTN prevalence in a represen-
tative national sample. Our results corroborate that the
prevalence among adults has been rising throughout the
recent decades, as it did in the rest of Latin America [30—
32] but also suggest that the diagnosis gap may have
decreased, at least in urban areas.

902

The diagnosis gap is higher among younger people, as
was recently also reported for an array of LMICs [7,9] as
well as HICs [33]. Younger individuals tend to be health-
ier and usually have particularly low HTN awareness.
The higher diagnostic and follow-up gaps we observed in
men were also reported before [7-10] and could be
related to gender disparities in healthcare use. In Colom-
bia, overall healthcare utilisation is 59% higher among
women than men [34]. Women making more medical vis-
its than men were a critical factor determining gender
discrepancies in HTN awareness among young adults in
the United States [35]. The gender differences in

© 2021 The Authors. Tropical Medicine & International Health Published by John Wiley & Sons Ltd
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Table 5 Hypertension control gap and associated factors in 528 adults aged 35 years or older with previous diagnosis of hypertension.
Santa Cruz Commune, Medellin, Colombia. 2016

% difference (95%

Crude OR (95%

Adjusted OR (95%

Characteristics n N % (95% CI) CI) CI) CI)
ALL 206 528 39.0 (34.9-43.2) - - -
Sex
Male 71 159 44.7 (37.1-52.4) 8.1 (—1.0-17.2) 1.40 (0.96-2.04) 1.43 (0.97-2.12)
Female 135 369 36.6 (31.8-41.6)
Age
>65 years 99 218 45.4 (38.9-52.0) 10.9 (2.4-19.3) 1.58 (1.11-2.25) 1.67 (1.16-2.40)
<65 years 107 310 34.5(29.4-39.9)
Skin colour
Black 13 27  48.1(30.3-66.4) 9.6 (—6.3-26.3) 1.48 (0.68-3.22)
Mestizo or white 193 501 38.5(34.3-42.8)
Living alone
Yes 17 36 47.2(31.7-63.2) 8.8 (—6.2-24.5) 1.43 (0.74-2.83)
No 189 492 38.4 (34.2-42.8)
Post-primary education
No 160 392 40.8 (36.0-45.7) 7.0 (—2.6-15.9) 1.35 (0.90-2.03)
Yes 46 136 33.8 (26.3-42.0)
Remunerated Occupation
Yes 61 156 39.1(31.7-46.9) 0,1 (-8.9-9.3) 1.00 (0.68-1.47)
No 145 372 39.0 (34.1-44.0)
Health insurance scheme
Contributory 105 266 39.5(33.7-454) 0.9 (-7.4-9.2) 1.04 (0.73-1.47)
Subsidised/Uncovered 101 262 38.5 (32.8-44.5)
Smoking
Yes 27 62  43.5(31.7-55.9) 5.1 (-7.2-18.2) 1.24 (0.72-2.11)
No 179 466 38.4 (34.1-42.9)
Alcohol consumption
No 186 473 39.3(35.0-43.8) 3.0 (-11.0-15.2) 1.13 (0.63-2.02)
Yes 20 55 36.4 (24.6-49.5)
Physical activity
No 152 376 40.4 (35.6-45.4) 4.9 (—4.4-13.6) 1.23 (0.83-1.82)
Yes 54 152 35.5(28.2-43.4)
Diabetes
Yes 70 151 46.4 (38.5-54.3) 10.3 (1.0-19.5) 1.53 (1.04-2.24) 1.71 (1.15-2.55)
No 136 377 36.1(31.3-41.0)
Received all indications of non-pharmacological treatment
No 153 363 42.1(37.1-47.3) 10.0 (1.0-18.4) 1.54 (1.04-2.27) 1.54 (1.03-2.28)
Yes 53 165 32.1(25.4-39.5)
Last BP measurement
>1 year/No BP 6 13 46.2 (22.1-71.7) 7.3 (xx-16.7) 1.35 (0.45-4.07)
measurement
<1 year 200 515 38.8 (34.7-43.1)
Follow-up gap
Yes 36 76 47.4 (36.4-58.5) 9.8 (-2.0-21.7) 1.49 (0.92-2.43)
No 170 452 37.6 (33.2-42.1)
Pharmacological treatmentf
No 105 227 46.3 (39.9-52.8) 12.7 (4.2-21.0) 1.70 (1.20-2.43) 1.79 (1.24-2.58)
Yes 101 301 33.6 (28.4-39.0)

CI, confidence interval; OR, odds ratio; BP, Blood Pressure.
+No: no pharmacological treatment prescribed or prescribed but patient does not take the drugs or is not adherent; Yes: pharmacologi-
cal treatment prescribed and patient is adherent

© 2021 The Authors. Tropical Medicine & International Health Published by John Wiley & Sons Ltd
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healthcare use can be the result of sociocultural represen-
tations of masculinity that require men to be sturdy,
which limits care seeking [35,36]. Individuals of produc-
tive age face time-constraints and work schedule conflicts,
which can explain higher gaps in the employed, but indi-
rectly also contribute to gender divergences since the
employment rate in Colombia is some 40% higher in
men than in women [37].

In our results, diagnosis and/or follow-up gaps were
further associated with living alone and an unhealthy life-
style (smoking, alcohol consumption and physical inactiv-
ity). These factors, related to an overall lack of self-care
and self-care practices, are well-known determinants of
HTN prevention and control [38,39]. Post-primary edu-
cation contributing to higher gaps may seem surprising,
but the evidence on its role is conflicting and mediated by
many contextual factors. In one of the previously cited
reviews [7], a higher education was associated with
higher case identification, but only in LICs and in
younger hypertensive individuals; in another review [10]
the association was positive in LICs but weak or non-
existent in upper MICs and even negative in some of the
included European and Eastern Mediterranean MICs.
Specifically for Colombia, a previous study [8] reported,
someway in line with our findings, that lower educational
attainment was not associated with less HTN awareness.

Having been diagnosed with diabetes reduces, as can
be expected, the risk of HIN diagnosis gap. Notwith-
standing, the finding that over 10% of persons with dia-
betes have undiagnosed HTN is disturbing. The same
holds for UH individuals in general, a quarter of whom
presented stage 2 or worse HTN. Lack of BP screening
has been documented as one of the most common barri-
ers for detecting HTN worldwide [2,39]. Nevertheless,
almost three-quarters of the UH in our study reported a
BP measurement in the last year. To what extent remain-
ing undiagnosed can be attributed to BP fluctuations and
short-term BP variability [39,40], measurement error or
non-adherence to clinical protocols or health personnel
inertia for taking action remains to be established. At any
rate, these findings point towards lost opportunities for
HTN diagnosis at the health service level.

The HTN control gap, in its turn, is positively associ-
ated with age and with being diabetic. The former is in
line with previous reports [39, 41, 42]. The latter is
unfortunate, given the importance of BP control in dia-
betic patients [43]. It is of note that for these patients we
defined controlled HTN stringently, as an average BP
measurement less than 140/90 mm Hg regardless of age.
Clinicians’ possible variable use of criteria in the daily
practice may have contributed to our findings. The con-
trol gap is strongly negatively associated with having

received full recommendations for non-pharmacological
treatment and having pharmacological treatment pre-
scribed and adhering to it. HTN drugs are prescribed for
nearly all diagnosed patients. Nevertheless, the frequency
of non-compliance, the almost 40% pharmacological
treatment gap, is large and strongly related to the follow-
up gap and to education and the lifestyle factors dis-
cussed above. The association with education has been
described before in Colombia [8]. A qualitative study
[44] documented that hypertensive patients under phar-
macological treatment reported a lack of information
regarding their medical condition, had a poor under-
standing of the prescribed treatment regime and
expressed a desire for better communication and a more
trusting relationship with their doctors. Treatment being
conducive to HTN control is not surprising. Our findings
also shed light on the reported low adherence to non-
pharmacological treatment in Colombia [45] and indicate
weaknesses in providing advice and a lack of an effective
approach to educate and support patients’ self-care.

The prevalence of HTN control among all aware
hypertensive patients (61.0%) and among those pre-
scribed antihypertensive medication (58.2%) found in
this study is higher than the figures reported in four cities
of the Southern Cone of Latin America, where only
33.4% of all aware hypertensive patients and 43.3% of
those under treatment achieved control [31]. It is also
higher than previously reported results from observations
well over a decade ago in 11 communities in Colombia
[8], where, among those receiving treatment, only 40.8%
of the urban and 31.8% of the rural residents achieved
BP control. The global result of 35.5% control reported
for aware patients in the Latin American countries repre-
sented in a large 2016 review including 90 countries
worldwide [9] is also lower than the control level in our
study. Taking a different perspective, the 20.9% control
in all individuals with HTN in ten Latin American coun-
tries [10], and 45.0% and 28.8% control in Costa Rica
and Brazil, the two best-performing countries, can be
contrasted with the 39.6% control in all HTN partici-
pants included in our study.

The HTN control rate in aware patients in our study
also compares favourably to the findings of a 2019 sec-
ondary analysis of data on people aged 40-79 extracted
from the latest national surveys in 12 HICs [33]. The best
performing ones, Canada and Germany, attained 50—
58% control for women and 48-69% for men, respec-
tively, in aware subjects, and figures as low as 26% for
women and 17% for men were reported in other coun-
tries. Notwithstanding, the diagnosis gap in the two
aforementioned countries was some 13% to 20% lower
than in our study, leading to a smaller overall HTN

904 © 2021 The Authors. Tropical Medicine & International Health Published by John Wiley & Sons Ltd
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control gap in the total HTN population. Still, Medellin’s
HTN diagnosis gap is close to and in two instances even
lower than the figures reported for many of the other
HIC. The bigger difference in control between HICs and
LMICs is generally related to the extent of the HTN
diagnosis gap, which uses to be much higher in LICs [2].
Our results in metropolitan Colombia, an upper-middle-
income country, suggest that that difference is getting
narrower. Whether this reflects the population’s increased
apprehension of the severity of HTN as a health problem
or improved health system performance, or both, remains
to be elucidated.

HTN care and control at the population level depend
on the health system and are considered a correlate mea-
sure of how well it functions [46]. We can point at three
features of the Colombia’s healthcare model that hamper
optimal performance. First, the lack of an integrated and
prevention-oriented primary healthcare approach, with
passive healthcare strategies and facilities that are mainly
geared to, available for and utilised by individuals pre-
senting disease symptoms. Second, besides the possible
diagnosis inertia referred to above, there is a problem
with quality and continuity of care. Third, in line with
the global health agenda [47], the medicalisation of HTN
treatment, despite scientific evidence widely supporting
the positive effects of sustained lifestyle modifications on
BP control [48], is problematic.

Conclusions

This study found a high HTN prevalence in adults aged
35 years or older in Medellin, Colombia. The observed
treatment and control figures are encouraging, which
reflects current coverage gains of the Colombian health
system. Still, there remains ample room for improvement.
One in three hypertensive individuals is not aware of
their condition — including 10% of the diabetic patients —
and almost 40% of the diagnosed patients are not suc-
cessfully controlled. We documented the magnitude of
care gaps occurring at the different steps of the HTN
control cascade and identified associated factors thereof.
Our findings can assist in setting priorities for compre-
hensive primary health care interventions and contribute
to guiding the deployment of integrated activities that
should further strengthen equitable and effective access to
HTN care and control.
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