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Abstract

Objective To determine current hypertension control rates in residents, ages 15-74, of the city of Cienfuegos, Cuba.

Design Cross-sectional survey of population-based sample.

Setting  Community-based risk assessment project conducted by the Municipal Health Department.

Participants A representative180 persons in 6 gender-specific 10-year age groups between the ages of 15 and 74 living in the city of Cienfuegos.  Sampling was designed by the municipal Department of Statistics.

Main outcome measures Hypertension prevalence and the rate control in the population sample and among treated patients.

Results 1667 persons ages 15-74 were examined. The prevalence of hypertension, weighted to the age structure of the sampled population, was 20%.  Among all hypertensives, 78% were previously aware of the condition, 61% were currently taking medications, and 40% had systolic/diastolic blood pressures < 140/90 mmHg (men = 27%, women = 45%).  Among treated hypertensives, 62% had blood pressures < 140/90.   

Conclusions The observed treatment and control rate is the highest ever reported and is likely to be close to the maximum that can be achieved in the general population.  

Introduction


Cardiovascular disease (CVD) has now been recognized as an undeniable public heath priority in many developing countries (1-3).   Outside of theoretical or policy discussions, however, the implementation and evaluation of control programs adapted to low-resource settings continues to receive little attention (4,5).  Control of risk factors requires access to a health system so patients can be detected, receive care from a physician, and obtain drugs on a consistent basis.  On the other hand, at least in the case of hypertension, the diagnosis and management is straightforward and the cost of drugs can be low when conventional therapy is used.  It should be possible, therefore, to achieve reasonably good levels of hypertension control in a low-resource setting where primary care has been adequately developed.  


Cuba presents an ideal setting in which to study the potential success of low-resource health systems in the treatment and control of hypertension.   Cuba has invested heavily in the training of health personnel and regards medical care as an essential responsibility of the state (6).   In a previous survey from the city of Cienfuegos, Cuba,  hypertension occurred at a high prevalence, at least by comparative standards in the Caribbean, although pharmacologic control was quite effective (7).  Based on this initial experience, a demonstration site was developed for CARMEN, the PanAmerican Health Organization (PAHO) intervention program for non-communicable diseases, and a second study was undertaken to provide current information about prevalence, risk factor status and treatment and control of hypertension (8).    

Methods  

Survey design and conduct:


Cienfuegos lies on the southern coast of Cuba near the center of the island.  The province is organized in a unitary health system and is based on neighborhood clinics staffed by a family physician and a nurse.  With the assistance of the Department of Statistics a two-stage probability sample was selected from the urban area of Cienfuegos to provide 180 persons in 6 gender-specific 10-year age groups between the ages of 15 and 74.  The sampling design assured equal probability within each of the groups.  For global estimations weights were used for each age-gender strata and sample estimates were adjusted to the resident adult population of 94,723 individuals.   The field work was completed in 2001-2.   


The survey protocol incorporated portions of a questionnaire developed by PAHO proposed for risk factor surveillance for non-communicable diseases (8).  The participation rate in the clinical exam was 77.9%.  After extensive training with audio tapes and competence testing using the double-headed stethoscope (9), blood pressure (BP) was measured 3 times at the same sitting using a mercury manometer; analyses were based on the mean of the last 2 readings.  No terminal digit was assigned greater than 25% of the values suggesting excellent measurement technique.  Data were collected by self-report on a variety of health-related conditions, including questions about availability of drugs.  Height and weight were measured in light street clothing and an extensive questionnaire was administered by professional interviewers.  BP was measured by certified nurses and medication use was verified by the physician by examining the pill bottle.  The national Cuban practice guidelines in force at the time were similar to the recommendations of JNC VI of US National Institutes of Health (10,11). 

Analysis strategy: 

Hypertension was defined as a systolic blood pressure (SBP) > 140, a diastolic blood pressure (DBP) > 90, or current treatment with antihypertensive agents.  “Control in the population” was defined as the percent of all hypertensives, irrespective of treatment status, with SBP < 140 and DBP < 90.  “Control in treated patients” was defined as the number of treated patients achieving the same goal divided by the number of patients on treatment.  Body mass index (BMI) was calculated as weight/height2, in kg/m.  Ninety five % confidence intervals (CI) taking into account the sampling design were calculated for prevalences.   

To compare with a recent report on hypertension control in North America and Europe the data were age-standardized by averaging the 3 10-year age groups from 35-64 (10).   Because the same threshold to initiate treatment is not used by all countries, we also calculated the “uncontrol” rate at 160/95, defined as the proportion of individuals with BP > 160 or 95 regardless of treatment status.  

Results 


The descriptive characteristics of the sample are presented in Table 1.  The prevalence of hypertension, adjusted to the age structure of the targeted populations, was 20% (95% CI = 16 - 24).  Men had significantly higher mean BP’s than women and a 5% greater prevalence of hypertension.  High levels of medical attention were apparent since virtually all participants reported having had their BP measured by a medical professional in the last 2 years.  Smoking was frequent in the sample, particularly among men, while the rate of diagnosed diabetes was low in both genders.  Based on interviewer assessment, 12% of the sample was black, 17% mulatto, and 71% white.  BP differences between non-whites and whites were small (1.7 mmHg SBP, 1.3 DBP) and age-adjusted hypertension prevalences were 19% vs. 23%, respectively.  The low prevalences for all groups reflect the relatively young age of the population sample used for the age adjustment.  

 Awareness of hypertension was high in this population and 61% of individuals with elevated BP at the survey exam were currently receiving drug treatment (Table 2).  Among all hypertensives in the population, including those previously undiagnosed and those not currently taking medications, 40% had BP’s < 140/90 (95% CI = 33–47).  Among the treated patients, 65% had a SBP/DBP < 140/90.  As found in other populations, women were more likely to be aware of their condition and to be taking medications than were men.  The drugs being used were diuretics (37%), beta blockers (22%), calcium antagonists (14%), ACE inhibitors (12%), and others (15%).   Availability of medications was not a significant obstacle; 82% of participants reported little or no difficulty in finding the prescribed anti-hypertensive medication in the pharmacy and 91% had little or no difficulty buying them (Table 3).  


To compare with the experience in other countries, the data were age-gender standardized to a recent report based on surveys in North America and Europe (10).  The control rate in Cuba in this age group (viz, 39.7%) was 2-8 times higher than all other countries, except the US (28.6%)(Figure).  The “uncontrol” rate, ie, the proportion of all persons with a BP over either 160 or 95, was 6.8% in Cuba; the corresponding value was 12-25% in the comparison European studies and 5-7% in the US and Canada (12).

Discussion 


Hypertension accounts for approximately 70% of the stroke burden and 10% of all cause mortality in industrialized countries (13).  In addition, although less well quantified, in the last several years the important contribution of hypertension to ill health in poor countries has been described (3,14,15).  Despite the existence of aggressive treatment guidelines, inadequate pharmacologic control of hypertension has been universally observed in wealthy as well as poor countries (14-17).  Numerous obstacles including, limited access to health care, inadequate detection of BP elevation, poor compliance with medical advice, and inability to find and purchase drugs for a chronic illness, limit treatment success.  These obstacles are generally much more formidable in poor countries (3,14,15).


As noted above, however, the technical requirements to treat and control hypertension are minimal and the success of the Cuban health system provides an important demonstration of what can be achieved in low-resource settings.  In an age-gender standardized comparison, rates in Cuba are considerably higher than those observed in North America and up to eight times higher than Europe (10).  In Africa and Latin America control rates are even lower, ranging from 1% -15% (3,14-16).  Family physicians in Cuba, who live in the neighborhood they serve, have 700-800 members of the community in their practice.  Hypertension detection has been heavily promoted in recent years and drugs are available at minimal cost.  Relative equality of living conditions, universal medical coverage, high levels of primary care, and provision of basic drugs have combined to yield the most successful community control program thus far reported.  The Cuban achievement is all the more remarkable given the annual per capita income around $5,000 and 45 years of U.S. economic and scientific blockade (18,19; http://www.undp.org/hdr2003/indicator/cty_f_CUB.html).


Considerable difference of opinion exists among experts and professional advisory groups about the value of controlling CV risk factors, particularly when the elevations are mild.  Nonetheless, all health systems fall short of their stated goal and professional associations and government agencies have repeatedly exhorted physicians to do a better job in controlling hypertension.  While available drugs are highly effective in individual patients, the practical upper limit of what can be achieved in the population as a whole has not been well defined.  The best control rates in a large sample of treated patients reported to date has been 65% (20), identical to what we observed in this community sample.  Assuming that 85% detection is a plausible maximum, and that at most 75% of those detected will have access to drugs and take them regularly, when combined with 65% treatment success the upper bound on the expected control rate becomes 41% (ie, 0.85 x 0.75 x 0.65 = 0.41).  These hypothetical values conform closely to what has been achieved in practice among the Cubans in this sample, as well as white women in the US (17).   It should also be recognized that the great majority of persons on treatment who are not at goal have only mild elevations.  For example, in our study 49% of all treated hypertensives not at the 140/90 goal had SBP’s in the 140-149 range.   A similar result was observed in the US (21).  Because BP’s vary substantially from day to day, the BP of persons who are on average well controlled may on any given day exceed 140 mmHg.  The goal BP for persons on treatment would therefore have to be set below the threshold for initiating treatment (eg, 130 vs. 140 mmHg) in order to insure that all patients are controlled on any single exam.  Likewise, some untreated patients labeled as hypertensive during a survey will not have sustained hypertension, thereby falsely reducing the control rate.  


Cuba suffers from a substantial CVD burden, with death rates from stroke and ischemic heart disease comparable to those in Europe (22).  Effective anti-hypertensive therapy is a corner-stone of CVD control, however there is a need to balance medical approaches with primary prevention.  In our sample fully 17% of persons over the age of 25 reported current use of antihypertensive drugs, indicating a substantial burden on both patients and the health system.  Further progress against hypertension will require equally effective strategies for primary prevention; in the Cuban context this means primarily reductions in salt intake and increases in fruits and vegetables.  Additionally, the continued high prevalence of smoking indicates the urgent need for a more comprehensive approach to CVD risk reduction.
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Table 1

Descriptive Characteristics of the Population Sample 

(Mean; percent; ± SD, 95%CI)

	
	Men

(N = 749)
	Women

(N = 918)
	Total Population

(N = 1667)

	Age


	44.1 ± 15.4
 
	43.2 ± 15.5
        
	43.9 ± 15.5.

	Sys BP
	120.7

(118.0-123.4)
	113.0

(110.9-115.1)
	116.5

(114.2-118.7)

	Dias BP
	75.91

(74.09-77.74)
	70.37

(68.51-72.24)
	72.88

(71.1-74.66)

	Hypertensive1

(%)
	22.8

(17.4-28.3)
	17.8

(14.8-20.7)
	20.1

(16.4-23.7)

	Body Mass Index     (kg/m2)

	24.15

(23.51-24.78)
	25.1

(24.7-25.5)
	24.67

(24.3-25.03)

	Obesity (BMI >30)
	7.6

(3.3-11.5)
	14.4

(12.6-16.3)
	11.3

(9.0-13.6)

	Waist  (cm)

	84.06

(82.58-85.55)
	81.76

(80.9-82.62)
	82.8

(81.82-83.79)

	Current Smokers  (%)
	39.1

(35.8-42.2)
	24.9

(20.7-29.1)
	31.3

(28.2-34.4)

	Diabetes2  (%)
	2.6

 (1.6-3.5)
	3.9

(2.6-5.2)
	3.3

(2.3-4.3)

	BP measured in the past3

	86.6

82.1-91.1
	88.8

85.8-91.9
	87.8

(84.5-91.2)

	BP measured in last 2 years
	79.8

(75.4-84.1)
	85.1

(82.2-88.0)
	82.7

(79.5-85.9)


1  SBP/DBP > 140/90 or current drug treatment

2  Diagnosed by a physician

3  Measured previously by health professional

Table 2

Awareness, Treatment and Control of Hypertension, Cienfuegos, Cuba

(Percent; 95% CI)

	
	Men

(N = 749)
	Women

(N = 918)
	Total Population

(N = 1667)

	Aware of hypertension
	69.2

(58.6-79.9)
	85.8

(79.0-92.7)
	78.4

(71.6-85.3)

	Treated for hypertension
	48.1

(34.9-61.2)
	71.6

(62.9-80.3)
	61.1

(52.7-69.6)

	Control in the population1
	28.9

(20.0-37.8)
	48.7

(40-5-56.8)
	39.9

(33.1-46.6)

	Control among treated2
	59.6

(48.5-70.7)
	68.0

(62.2-73.7)
	65.3

(61.2-69.4)


1  Percent of all hypertensives who were treated and had BP < 140/90

2  Percent of treated hypertensives with a BP < 140/90

3  Percent of treated hypertensives with a BP < 140/90

 Table 3

Difficulties Encountered in Obtaining Treatment for Hypertension, 

Cienfuegos, Cuba

Patient Response





Percent
Finding medications 

       in the pharmacy:
    Little or no difficulty
 
  82  




    Considerable difficulty
 
  16     




    Cannot find


  
    3     

Paying for medications:  Little or no difficulty
 
  91   


    Considerable difficulty

   8     

    Cannot pay


   
   1     





     
Figure 1
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Data for countries other than Cuba were taken from ref. # 12.
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