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ABSTRACT

Hypertension is highly prevalent; in Mexico, the 2012 National Health and Nutri-

tion Survey reported a prevalence of hypertension of 31.5% in the adult popula-

tion. Pharmacological treatment is the commonest intervention and has been

shown to reduce cardiovascular mortality and morbidity, and total mortality.

Accordingly, the type and number of antihypertensives used and the outcome —
in terms of blood pressure (BP) control — are important. Therefore, our purpose is

to learn the pattern of antihypertensive drug prescription and explore the determi-

nants of BP control in an urban population in Mexico. A retrospective cross-sec-

tional drug utilization study was conducted. Medical records from a community

health centre were searched to identify those corresponding to patients diagnosed

with hypertension; information upon antihypertensives used and control of the dis-

ease was carefully retrieved. A logistic regression model was built to know the

main determinants of BP control. A sample of 345 clinical records of interest was

identified. Most patients received antihypertensives (86.4%); the leading medica-

tions used were angiotensin-converting enzyme inhibitors, 63.8%; beta-blockers

(26.5%), diuretics (19.8%), angiotensin-receptor blockers (15.8%) and calcium-

channel blockers (6.4%). Only the age (≥55 years) and BMI (>30) of the patients,

and the age of the doctors (≥55 years), had an important influence on BP control.

Obesity is a particular and important determinant of uncontrolled hypertension; it

is worth to act on body weight, on an individual basis. As lack of control has been

also tied to elderly doctors, an education programme could be envisaged.
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INTRODUCT ION

Hypertension is a highly prevalent cardiovascular risk

factor worldwide due to the increasing longevity and

prevalence of contributing factors, such as obesity [1];

it accounts for premature death, stroke, heart and

renal disease. Lifestyle changes should be the initial

approach to hypertension management and these

include dietary interventions, weight reduction,

tobacco cessation, physical exercise and stress manage-

ment; pharmacological treatment of hypertension is,

however, the most common and evident intervention

and has been consistently shown to reduce the relative

risk of cardiovascular mortality and morbidity, and

total mortality [2,3].

In a systematic review, it has been estimated that,

overall, 26.4% of the adult population in 2000 had

hypertension and 29.2% were projected to suffer from

this condition by 2025 [4]. In Mexico, the 2012

National Health and Nutrition Survey (ENSANUT)

reported a prevalence of hypertension of 31.5% in the

adult population [5,6]; previous estimates, in elderly

populations, were even higher [7]. These figures are at

the top in the world [8].

According to the previous national surveys, this

prevalence has markedly increased up to the year

2006 [9] and since then, it has reached a plateau. As

the rationale of the treatment is to achieve target blood

pressure levels, the type and number of antihyperten-

sives used and the outcome, in terms of blood pressure

control, are important. Therefore, our purpose is to

learn the pattern of antihypertensive drug prescription,

and to explore the determinants of blood pressure con-

trol in an urban population in Mexico.

METHODS

For the purpose, a retrospective cross-sectional drug

utilization study has been conducted. Community

health centre medical records corresponding to January

2012 to December 2014 were carefully searched to

identify those records belonging to over-20-year-old

patients diagnosed with hypertension; incomplete

records and those corresponding to pregnant women

were not included. This community centre (TIII Por-

tales) covers a population of 77 752 inhabitants in

Mexico City. All relevant information was retrieved

with a common template; particular attention was paid

to demographics data, lifestyle habits, comorbidities,

blood pressure and medications in the last visit to the

doctor. Also a survey was conducted to medical doctors

attending these patients.

Patients with controlled hypertension were consid-

ered those with systolic pressure equal or below 140

mmHg and diastolic pressure equal or below 90 mmHg

[10].

Statistics

Most of the results are expressed in frequencies and

percentages; the two-tailed chi-square test was used to

analyse differences in proportions, and the t-test was

used to compare the means of two age groups. The

relationship between the number of patients by doctor

and the percentage of controlled patients was explored

by linear regression analysis; the analysis of variance

(ANOVA) was the method to test for the significance of

that regression. A logistic regression model was built to

know the main determinants of blood pressure control,

and the goodness of fit was assessed by the Hosmer–
Lemeshow test.

RESULTS

From January 2012 to December 2014, a total of 400

records of interest were identified; after discarding those

not fulfilling inclusion criteria, we selected 345 clinical

records; most patients received antihypertensive medi-

cations (86.4%; n = 298). The main characteristics of

this sample are presented in Table I. Mean age in

women was higher than in men (62.2 � 12.9 years

vs. 58.9 � 13.6 years; P = 0.029). A number of

patients presented several comorbidities and, consis-

tently, also received other medications; overall, 96.8%

had whatever medication and 38% had four or more

medications.

In those having antihypertensives (n = 298), the

leading medications used were angiotensin-converting

enzyme inhibitors (ACEIs); 63.78% of all patients

received a drug from this class; ACEIs were followed by

beta-blockers (26.5%), diuretics (19.8%), angiotensin-

receptor blockers (ACBs) (15.8%) and calcium-channel

blockers (6.4%); no other classes of antihypertensives

were used. The most commonly used ACEI was enala-

pril (105 of 190 for this class). Women did not receive

more antihypertensives than men (X2
4 = 3.290;

P = 0.511) nor did they receive a significantly different

type of antihypertensives: ACEIs (X2 = 0.324;

P = 0.569), beta-blockers (X2 = 2.430, P = 0.119),

diuretics, (X2 = 0.390; P = 0.532), ACBs, (X2 = 0.530;

P = 0.467) or calcium-channel blockers (X2 = 0.004;
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P = 0.951). Of those medicated (n = 298), 72.1% were

in monotherapy, the rest receiving more than one anti-

hypertensive medication (two antihypertensives,

23.2%; three, 4.0%; and four, 0.7%); women did not

receive a different number in combination than men

(X2
3=1.780; P = 0.619). Patients older than 55 years

did not receive a higher number of antihypertensives

compared with younger ones (X2= 1.390; P = 0.708).

As for hypertension control, we had data upon 281

patients who had antihypertensives; of those, 105

(37.4%) were considered as controlled (men, 40.4%;

women, 35.9%); no differences by sex were found

(X2=0.529; P = 0.467). The number of patients who

are seen by a single doctor does not correlate with the

percentage of hypertension control (F = 0.008;

P = 0.931), neither the type (Table II; X2
3=2.712;

P = 0.438) nor the number of medications in combina-

tion (X2
3=2.592; P = 0.459). In a multivariate model,

only the age (≥55 years) and BMI (>30) of the

patients, and the age of the doctors (≥55) had an

important influence on blood pressure control

(Table III).

DISCUSS ION

In our sample from a community-based health centre

in Mexico City (Table I), most of the patients who had

a diagnosis of hypertension were treated with antihy-

pertensives, only 13.6% did not receive this medica-

tion; angiotensin-converting enzyme inhibitors

concentrate almost three quarters of the prescriptions

although beta-blockers (26.5%) and thiazide diuretics

(19.8%) still had an important share. This pattern of

prescriptions for antihypertensives had been previously

observed in Mexico [7] and, taking into consideration

the evolution in time, with some variation, is quite

coincidental with that observed in other diverse coun-

tries such as Peru [11], Turkey [12], Portugal [13],

Nigeria [14], Trinidad [15], Sweden [16] or Spain [17].

Thus, the current pattern of antihypertensive use in

most of the countries would be that of a decline in the

traditionally recommended medications, diuretics and

beta-blockers, and an increase in newer medications

such as ACEIs and ARBs; calcium-channel blockers

would have a marginal role in this pattern. This is

what is chiefly observed in our sample from Mexico

City; it is worth mentioning that no prescription of an

alpha-blocker was detected.

Although thiazide-type diuretics were recommended

in previous guidelines as the preferred initial drug ther-

apy for most patients with hypertension [18], subse-

quent data from important clinical trials [19–25] point
to the need for a more open approach as different drug

classes can reduce cardiovascular complications to a

degree similar to that associated with diuretics. In addi-

tion, as generic preparations for each of these drug

classes are now available [26], and there have been

some successful negotiations of public procurement

prices for patented medicines in Mexico [27], the cost

advantage of diuretics has become much less of an

issue.

In our sample, only a relatively small proportion of

treated patients had more than one medication in

whichever combination. However, in the majority of

patients, two or more antihypertensive drugs are

required to achieve target blood pressure levels and, as

Table I Sample of hypertensive patients studied (n = 345). Main

characteristics

Frequency (%)

Age, mean in years (SD) 61.2 (13.2)

Sex

Men 107 (31.0)

Women 238 (69.0)

Education

Illiterate 36 (10.4)

Elementary 116 (33.6)

Junior high school 69 (20.0)

Technical school 29 (98.4)

High school 38 (11.0)

College 31 (9.0)

Missing 26 (7.5)

Marital status

Single 101 (29.3)

Married 142 (41.2)

Widowed 56 (16.2)

Divorced 28 (8.1)

Missing 18 (5.2)

Occupation

Homemaker 163 (47.2)

Active worker 129 (37.4)

Unemployed 21 (6.1)

Retired 8 (2.3)

Missing 18 (5.2)

Lifestyle

Smoker 52 (15.1)

Heavy drinker 8 (2.3)

Comorbidities

Obesity 92 (26.7)

Diabetes 85 (24.6)

Dyslipemia 50 (14.5)

Venous insufficiency 40 (11.6)
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a result, several two-drug fixed-dose combinations have

been introduced [28,29].

Less than half of the patients in our sample had their

hypertension controlled (39.1%) (Table II); when refer-

ring to those treated with antihypertensives, the pro-

portion barely varies (37.4%). These figures are

consistent with that of 32.9% found in a geriatric cen-

tre in Monterrey [30] and with that of 45.4% observed

in the National Survey in 2012; in the latter case, it

was probably due to the fact that average age in the

survey (42 years) and in our sample (61 years) was

different, age being an important determinant for blood

pressure control. In Spain, 36.1%, 41.4% and 46.3%

of treated patients achieved blood pressure goals in

2002, 2006 and 2010, respectively [31]. The figures

are still distant from those achieved in the United

States, by the 2009 to 2010 time period; 47% of all

hypertensive people and 60% of treated hypertensive

people had blood pressure controlled [32]. Type, num-

ber or combination did not account for differences in

the proportion of controlled patients.

We have explored several factors as related to hyper-

tension control; among them, there were type and

number of medications, sex, number or combinations,

and also some factors associated with doctors. Finally,

we have clearly identified age and obesity as two

important factors which account for uncontrolled

hypertension; this is consistent with what has been

previously identified in other studies in Mexico [33].

One of the limitations of this study is its retrospective

character, as the information gathered was not

intended for the purpose of the study; nevertheless, the

clinical records were generally complete and we were

able to carefully retrieve the most important data upon

robust variables; thus, we have made available detailed

information for our analysis. We completed the infor-

mation from the patients with additional information

from a survey directed to the attending medical doc-

tors. This allowed us to build up a parsimonious model

to predict control. It is as well possible that a unique

measure of blood pressure can underscore the percent-

age of those patients considered as controlled. Another

limitation would be representativeness; assuming our

sample represents the hypertensive population of those

covered by this community centre, the population of

this borough is slightly older, wealthier and more liter-

ate than the rest of the Mexico; as the purpose of this

study was not to know prevalence of hypertension but

drug prescription patterns of use and determinants of

uncontrolled blood pressure, it is likely that these differ-

ences in population would not highly modify the valid-

ity of our results.

In summary, we have consistently identified an

evolving pattern of use of antihypertensives in Mexico

of fewer diuretics and beta-blockers and more ACEIs

and ARBs; in addition, we have observed no differences

between men and women in the type, number and

combination of these medications. As for blood pressure

control, it has been observed that an older age and a

BMI >30 of the patients, along with the age of the doc-

tors, are important determinants; the knowledge of

these factors may contribute to the use of individually

tailored medication. Particular attention deserves

Table II Patients treated for hypertension. Type of medications and hypertension control

Typea,b Controlled (n = 105) n (%) Uncontrolled (n = 176) n (%) Total (n = 281) n (%) X2; P

Diuretics 18 (17.1) 38 (21.6) 56 (19.9) 0.815; 0.367

Betablockers 32 (30.5) 42 (23.9) 74 (26.3) 1.482; 0.223

ACEIs 68 (64.8) 110 (62.5) 178 (63.3) 0.145; 0.703

ARBs 12 (11.4) 32 (18.2) 44 (15.7) 2.271; 0.132

Calcium-channel blockers 5 (4.8) 12 (6.8) 17 (6.0) 0.489; 0.484

aPatients can combine medications from different types; as a result, the sum of the percentages is not 100. The most common combination was that of a

diuretic and an ACEI (i.e. chlorthalidone plus captopril or enalapril, 15)
bThe total distribution for individual medications was: For diuretics: furosemide, 10; spironolactone, 2; chlorthalidone, 43; hydrochlorotiazide, 5. For beta-

blockers: metoprolol, 75; atenolol, 3; propranolol, 1; timolol, 1. For ACEIs: captopril, 84; enalapril, 105; ramipril, 1. For ARBs: candesartan, 3; irbesartan, 2;

losartan, 31; telmisartan, 12. For calcium antagonists: dihydropyridines, 14 (amlodipine, 12; nifedipine, 2); diltiazem, 2; verapamil, 3.

Table III Risk factors accounting for a lack of hypertension

control

Factors Odds Ratio (95%CIs)

Age (>55 years) 1.82 (1.02-3.25)

Obesity (BMI >30) 2.21 (1.27-3.83)

Doctor age (>55 years) 2.61 (1.51-4.52)

Hosmer and Lemeshow test = 7.772; P = 0.255
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obesity; as this epidemic continues to rise, it is worth

intervening on an individual basis on this problem. In

Mexico, there are at the moment some interesting

collective interventions to face this important problem

of public health [34]. As lack of control has been also

tied to elderly doctors, possibly with less updated

knowledge than younger ones, an educational inter-

vention targeted to these professionals could be envis-

aged. All in all, the results provided by this study allow

suggesting some health interventions at different levels;

in this regard, they can be considered as a standpoint

for taking actions.
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