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Abstract 
Background The use of health services by the adult population is related to 
cardiovascular risk and its stratification. Cardiovascular risk (CVR) stratifica-
tion should be a tool for the assessment of the patients and the appropriate 
control during the process of medical care and utilization of health services 
for the adults. Objective Evaluate the association between cardiovascular risk 
(CVR) in adults and the utilization of health services. Material and Methods 
A secondary analysis was performed of the data from the National Health and 
Nutrition Survey (ENSANUT) 2018-2019. The CVR classification (risk score) 
was obtained in 43,070 adults with a previous diagnosis (self-report) and 
1,237 adults newly diagnosed. Independent, risk factors and the association 
between groups of CVR and utilization of preventive, outpatient and hospital 
services were analyzed. Results More than 85% of adults interviewed have 
some degree of CVR. Almost half of them have low CVR (48.2%). Older 
adults with social security predominate in the group with high and very high 
CVR. Seventy-five percent of adults recently diagnosed have low CVR. In 
both, there is very little utilization of health services. For adults previously 
diagnosed CVR, the higher the CVR, the greater the likelihood of utilization 
of outpatient, preventive and hospital services, in contrast to adults without 
CVR independent of the marital status, sex, health institution and socioeco-
nomic level. Conclusion The results give evidence of areas of opportunity for 
improvement in the quality of health services. The evaluation of CVR in pri-
mary care and promotion and prevention of CVR should be strengthened. 
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1. Introduction 

Cardiovascular disease (CVD) is one of the main causes of mortality, and by 
2030 will contribute to one quarter of deaths globally [1] [2]. In Mexico, CVD 
has been the main cause of death, with a total of 141,619 (20.1%) in the period 
2010-2017 [3]. A report of the global burden of the disease reveals that ischemic 
heart disease was responsible for almost 26 million years of daily activity 
(DALYS) lost as a result of premature death or disability [4].  

It has been recognized that detection and control of cardiovascular risk (CVR) 
in adults due to hypertension, diabetes mellitus (DM), as well as other factors 
such as obesity, dyslipidemia, and smoking, among others, are important strate-
gies whose evaluation accompanies decision making in the individual handling, 
treatment and prevention of CVD [5] [6] [7] [8]. Based on evidence, interna-
tional organisms consider indispensable the evaluation of CVR, since it allows 
identification of the probability of developing a CVD within 10 years that would 
impact the burden of the disease and mortality [9]. A useful, appropriate strati-
fication of CVR incorporates the unmodifiable cardiovascular risk factors 
(CVRF) such as age (relevant predictor) and the modifiable ones such as hyper-
tension, which is strongly associated with CVD, diabetes or dyslipidemia; beha-
vioral (smoking) or other biomarkers. In routine clinical practice, CVR is not 
usually stratified, in spite of the existence of applicable models (Framingham 
Risk Score (FRS) [10] [11], Systematic Coronary Risk Evaluation (SCORE) [12] 
and the World Health Organization International Society of Hyperten-
sion/WHO/ISH) [13]. 

CVD is the cause that most contributes to the utilization of health services and 
costs, especially in elderly populations [14].  

There is no doubt that the factors that contribute to CVR affect people and the 
health system through the utilization of services, resources, and the costs [15]. 
There are some studies that approach health service utilization and indicate how 
factors intervene, under the Andersen model [16]: 1) those that predispose sub-
jects to the utilization of services (age, sex, marital status); 2) those that allow or 
impede its utilization (socioeconomic level, access to health services); and 3) 
health needs (health-illness conditions) [17]. That is, the morbidity perceived by 
people with diagnosis (aware) or those without diagnosis (unaware or unknown) 
[18]. 

The utilization of services may be analyzed from various theoretical view-
points (psychosocial, epidemiological, sociological or economic), and, in the 
majority, need is the explaining factor. Need, in the first instance as internal 
perception, is psychobiological, and later external, through surroundings and 
social connections of the person. Knowledge or unawareness of the disease is 
shared learning during socialization, experiences lived and the cultural frame-
work of the “sick” person [19] [20] [21]. According to the Health Belief Model, 
the search for care from prevention, also called positive health, implies motiva-
tions for utilization of services, a minimum awareness of the disease, recognizing 
vulnerability and knowledge and acceptance of the effectiveness of an interven-
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tion [22]. 

There are few studies that have tried to explore how subjects with CVR utilize 
health services [23] [24]. The results of a recent national survey in European 
countries [23] concludes that adults with diagnosed CVD and low socioeco-
nomic level need to utilize more health services, and that CVD plus comorbidi-
ties are associate with greater utilization of outpatient visits with a general physi-
cian, and that multimorbidity is a determinant in the utilization of health servic-
es [25]. In Mexico, the utilization of services by persons with CVR is little stu-
died.  

This work has as its objective establishing the association between CVR in 
adults with previous or recent diagnosis at the time of the survey, and the utili-
zation of various health services (preventive, outpatient or hospitalization).  

2. Methods 

A secondary analysis was performed of the data from the National Health 
and Nutrition Survey (ENSANUT, National Health and Nutrition Survey) 
2018-2019. The methodology of this complex probabilistic survey of homes, with 
sample design (multistage and stratified) and a representative sample of the na-
tional and state population is described elsewhere [26]. The survey contains in-
formation from 44,069 homes and 82,490 complete interviews. The response rate 
was 87%. 

Information used from the questionnaires included: Adult health (QS) of 
adults (n = 43,070) and utilization of services by QS household-residents, as well 
as information from a sub-sample of adults who underwent measurements in 
situ (anthropometrics and blood pressure) on two occasions, as well as the re-
sults of laboratory analysis of biological samples of venous blood (glucose, total 
cholesterol, HDL cholesterol, LDL cholesterol and triglycerides) [27]. 

Six CVRF were identified and established as a compound indicator of CVR, 
giving a score to each of the CVRF plus the presence of morbidity with the fol-
lowing criteria (see Table 1): age (men > 55 years = 1, women > 65 years = 1), 
positive for smoking (currently smoking and over 100 cigarettes in lifetime = 1), 
dyslipidemia (high cholesterol and triglycerides = 4, high cholesterol or triglyce-
rides = 3), obesity (1), family history of early cardiovascular disease (1), plus 
having some other morbidity such as diabetes (1), chronic kidney disease (dialy-
sis, hemodialysis or renal failure = 1), cardiovascular (heart failure and infarc-
tion = 1), and cerebrovascular (stroke, embolism = 1) disease [28].  

According to the information reported for the adults, they identified: 1) adults 
with previous diagnosis, who answered Yes to questions if a doctor had once 
told them they had some CVRF or a disease such as diabetes, chronic kidney 
disease, established cardiovascular condition or hypertension; and 2) recent-
ly-diagnosed adults (adults who on the health questionnaire reported none of 
the CRVF or morbidity), but who at the time of the interview, through the aver-
age of two measurements of weight, height and abdominal circumference were 
identified with obesity [body mass index > 30 and abdominal circumference 
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(men ≥ 102 cm and women ≥ 88 cm)], or who through laboratory results had, in 
mg/dL (total cholesterol > 190, LDL cholesterol > 115, HDL cholesterol in men < 
40 and in women < 46, fasting glucose > 125) or diabetes (plasma glucose > 126 
mg/dL and/or glucosylated hemoglobin > 7%) [29]. 

 
Table 1. Stratification of cardiovascular risk (cvr) according to risk factors and other pa-
rameters. 

RISK FACTORS (*) CRITERIA SCORE YES = 1/NO = 0 

Age (years)* Man ≥ 55  

 
Woman ≥ 65 

 
Smoking* Positive 

 
Dyslipidemia* Cholesterol > 190 mg/dl 

 

 
LDL cholesterol: 115 mg/dl 

 

 
HDL cholesterol: 

 

 
Men < 40 mg/dl 

 

 
Women < 46 mg/dl 

 

 
Triglycerides > 150 mg/dl 

 
Abnormal fasting glucose* 102 - 125 mg/dl 

 
Obesity* BMI > 30 (kg/m2SC) 

 
Abdominal circumference Men 102 cm 

 

 
Women 88 cm 

 
Family history of early CVD* Men < 55 years 

 

 
Women < 65 

 
*Sum (total) of risk factors (individual) 

Identify the person with moderate to high CVR  
independently of the presence of risk factors (*)when present: 

DIABETES MELLITUS 
  

Plasma glucose and/or 126 mg/dl in 2 tests 
 

Glucosylated hemoglobin and/or >7% 
 

Post-prandial plasma glucose >198 mg/dl 
 

Identify the person with HIGH CVR when present: 

ESTABLISHED KIDNEY OR VASCULAR DISEASE 

a. CKD with GFR 
<30 ml/min;  

Proteinuria > 300 mg/24hours  

b. Cardiovascular 
Myocardial infarction,  

chest angina and others  

c. Cerebrovascular 
Infarction, cerebral  

hemmorhage,  
transitory ischemic event 

 

CKD = Chronic kidney disease; CVD = Cardiovascular disease; GFR = Glomerular filtration rate; Notes: 
Calcification of CVR obtained adding individual factors and depending on associated comorbidities. Source: 
ESH-ESC, 2013. 
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To identify CVR in categories: without CVR, low, moderate, high and very 
high CVR, scores were added up (1 point for each CVR), plus the presence of 
established morbidity, and these were related with the identification of hyper-
tension (Table 2). Specifically, for adults with previous diagnosis, only the pres-
ence or lack of hypertension was considered, and for recently-diagnoses adults, 
groups were established according to the average of two measurements of sys-
tolic (SBP) and diastolic (DBP) blood pressure: normal blood pressure, nor-
mal-high (SBP 130 - 139 or DBP 85 - 89), grade 1 hypertension (SBP 140 - 159 
or DBP 90 - 99), Grade 2 (SBP 160 - 179 or DBP 100 - 109), or Grade 3 (SBP ≥ 
180 or DBP ≥ 110 [8] [28].  

Information was considered for demographic variables (age, sex), academic 
level (last year and grade studied), marital status, most recent occupation, health 
institution (insured) and socioeconomic level defined with the same methodol-
ogy as previous ENSANUT reports [29], as well as the utilization of preventive 
health services in the last 12 months (having gone to a preventive medicine 
module for the detection of diabetes (sugar test) or hypertension (taking of 
blood pressure) plus detection of overweight/obesity or dyslipidemias (abnor-
malities in cholesterol and triglycerides in blood); utilization of services in the 
last month for outpatients and in the last 12 months for hospitalization.  

Statistical analysis 
For statistics as proportions, means and 95% confidence intervals (95% CI), 

the design of the sample using complex survey was considered to obtain un-
biased weighted estimations. To calculate variance, the strata with a single unit 
of sample were centered in global media. Sample sizes varied according to the 
variable under analysis. Groups of adults without CVR, low, moderate, and 
high-very high CVR were compared through Student t (Wald test) and 95% CI.  

Crude and adjusted odds ratios OR) and their 95% CI were estimated for as-
sociation of CVR (variable of interest) and health services utilization (dependent 
variable, yes = 1, no = 0) through logistic regression models separately for the 
utilization of each type of service utilization (preventive, outpatient and hospita-
lized) and in each model adjustment variables sex, marital status, health institu-
tion and socioeconomic level were considered.  

All statistical analysis was performed with statistical program STATA version 
16.0 (Stata, Stata Corp, College Station, TX). 

3. Results 

Of the 43,070 adults interviewed, 85.2% (n = 37,070) showed some CVRF. Some 
10.3% presented previously-diagnosed diabetes, 18.4% hypertension, and almost 
4% of the total reported having established cardiovascular disease, chronic kid-
ney disease or cerebrovascular disease. Of the 5651 adults without CVR by inter-
view, a sample of 1237 had measurements in situ and laboratory results. Of 
these, 100% had at least some CVRF, 61.9% had three or more CVRF, 7.2% had 
diabetes and 23.4% hypertension (Table 3). All (100%) had some degree of 
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CVR.  
In Table 4, of the adults interviewed, it is noted that of 14.1% of adults with-

out CVR (did not report CVRF or previously-diagnosed morbidity), almost half 
were identified with low CVR and the rest with moderate, high or very high 
CVR.  

 
Table 2. Gradation of cardiovascular risk according to blood pressure values and presence of risk factors. 

Risk factors (CVRF), Blood pressure (mm Hg) 

Asymptomatic or disease 
Normal high  
SBP 130 - 139  
or DBP 85 - 89 

Grade 1 HTA  
SBP 140 - 159  
or DBP 90 - 99 

Grade 2 HTA  
SBP 160 - 179  

or DBP 100 - 109 

Grade 3 HTA  
SBP ≥ 180  

or DBP ≥ 110 

Without another risk factor  Low risk Moderate risk High risk 

1 - 2 risk factors Low risk Moderate risk Moderate to high risk High risk 

≥3 risk factors Low to moderate risk Moderate to high risk High risk High risk 

Stage 3 CKD or diabetes Moderate to high risk High risk High risk High to very high risk 

Symptomatic CVD,  
CKD stage ≥ 4 or diabetes 

Very high risk Very high risk Very high risk Very high risk 

CKD = Chronic kidney disease; CV = cardiovascular; CVD = Cardiovascular disease; SBP = Systolic blood pressure; DBP = Diastolic blood pressure; HTA = 
Hypertension. Source: ESH-ESC, 2013. 
 
Table 3. Cardiovascular risk factors and morbidity in adults with previously-diagnosed and recently-diagnosed CVR, ENSANUT 
2018-2019. 

 
Adults with previous diagnosis 

n = 43,070 

Adults with recent diagnosis  
(measured in situ and blood sample results)  

n = 1237 

 
n % 95% CI n % 95% CI 

Without risk factor* 6000 14.9 14.3 15.4 0 0.0 0.0 0.1 

1 - 2 risk factors* 26,458 61.0 60.3 61.7 423 38.1 33.8 42.5 

≥3 risk factors* 10,612 24.2 23.5 24.9 814 61.9 57.5 66.2 

         

Diabetes 4555 10.3 9.9 10.7 83 7.2 5.0 10.1 

Chronic kidney disease or established cardiovascular disease 

Chronic kidney disease || 463 1.1 0.9 1.3 0 0.0 0.0 0.1 

Cardiovascular disease # 1059 2.3 2.1 2.5 0 0.0 0.0 0.1 

Cerebrovascular disease ** 210 0.5 0.4 0.6 0 0.0 0.0 0.1 

Hypertension 8253 18.4 17.8 19.0 293 23.4 19.6 27.7 

* CVR cardiovascular risk factors (sex, age, smoking, obesity, dyslipidemia, family history of early CVD); || Chronic kidney disease (dialysis, hemodialysis, 
kidney damage); # CVD Cardiovascular disease (heart failure,coronary infarction); ** Cerebrovascular disease (stroke, embolism); & CVR cardiovascular risk 
factors: sex, age, obesity (BMI and abdominal circumference) and dislipidemia (concentration of cholesterol and triglycerides), abnormal fasting glucose, 
plus smoking and family history of early CVD denied; Source: National Health and Nutrition Survey 2018-2019. 
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Table 4. Sociodemographic characteristics of adult population with and without CVR by previous diagnosis. 

 

Without  
cardiovascular risk 

Cardiovascular risk n = 37,419 

n = 5651 
Low 

n = 20,890 
Moderate 
n = 8564 

High and very high 
n = 7965 

 
n % (95% CI) % (95% CI) % (95% CI) % (95% CI) 

CVR categories 43,070 14.1 13.6 14.7 48.2 47.5 49.0 19.8 19.2 20.4 17.8 17.3 18.4 

Sex              

Women 23,574 62.7 60.7 64.6 50.0 48.9 51.0 56.1 54.5 57.8 59.2 57.6 60.8 

Men 19,496 37.3 35.4 39.3 50.0 49.0 51.1 43.9 42.2 45.5 40.8 39.2 42.4 

Age, mean              

20 - 44 23,344 82.2 80.6 83.7 63.5 62.4 64.5 45.4 43.9 47.0 20.5 19.2 21.9 

45 - 64 13,297 17.8 16.3 19.4 26.9 26.0 27.8 37.5 35.9 39.0 47.2 45.5 49.0 

65 or more 6429 NA NA NA 9.6 9.0 10.3 17.1 15.9 18.4 32.2 30.6 33.8 

Academic level              

No studies 2779 3.9 3.2 4.6 4.9 4.4 5.3 5.3 4.7 6.0 9.9 8.9 10.9 

Unfinished primary 5365 7.4 6.4 8.4 9.6 9.1 10.2 10.9 10.0 11.9 18.6 17.3 19.8 

Finished primary 7765 15.0 13.7 16.4 16.9 16.1 17.7 16.6 15.5 17.7 24.9 23.3 26.4 

Junior high finished 13,371 31.1 29.3 33.0 31.6 30.6 32.5 31.2 29.7 32.7 26.2 24.6 27.8 

High school finished 8069 27.3 25.4 29.2 22.2 21.3 23.1 19.2 17.9 20.6 11.0 10.0 12.0 

University and post-graduate 5721 15.4 14.0 17.0 14.8 14.1 15.6 16.8 15.6 18.0 9.6 8.5 10.8 

Marital status              

Married or common law 26,642 60.6 58.6 62.5 63.3 62.3 64.3 65.0 63.4 66.5 67.0 65.5 68.5 

Single 7508 31.4 29.6 33.4 22.8 21.9 23.7 16.6 15.3 18.0 8.7 7.7 9.7 

Widow or divorced 8920 7.9 7.1 8.9 13.9 13.3 14.7 18.4 17.3 19.6 24.3 23.0 25.7 

Occupation              

Employer 637 0.6 0.4 1.0 1.3 1.1 1.5 1.2 1.0 1.5 1.3 1.0 1.6 

Formal worker 18,812 46.3 44.2 48.4 48.3 47.2 49.3 43.1 41.6 44.7 28.2 26.6 29.7 

Informal worker 8758 17.1 15.6 18.7 19.8 19.0 20.7 19.4 18.2 20.6 20.4 19.1 21.7 

Retired/pensioned 1843 0.4 0.2 0.7 2.5 2.2 2.8 6.3 5.5 7.2 10.3 9.3 11.5 

Student 631 5.3 4.4 6.5 2.5 2.2 2.9 1.3 0.9 1.9 0.2 0.1 0.4 

Does not work 12,389 30.2 28.5 32.1 25.6 24.7 26.5 28.7 27.2 30.3 39.6 38.0 41.3 

Health institution              

Without social security 6961 22.8 20.9 24.7 20.8 20.0 21.7 16.5 15.1 17.9 11.4 10.3 12.5 

Social security 
(IMSS or ISSSTE) 

19,634 37.2 35.2 39.2 42.6 41.6 43.7 52.1 50.4 53.7 56.1 54.4 57.8 

Secretaria de salud 15,803 38.5 36.5 40.5 34.5 33.5 35.6 29.4 28.0 30.9 30.6 29.1 32.1 

Other health service  
(private/other) 

672 1.6 1.1 2.2 2.0 1.7 2.3 2.0 1.7 2.5 2.0 1.6 2.5 
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Continued 

Use of preventive services in the last 12 months 

No 39,142 95.7 95.0 96.4 91.3 90.7 91.9 88.3 87.3 89.2 92.0 91.0 92.8 

Yes 3928 4.3 3.6 5.0 8.7 8.1 9.3 11.7 10.8 12.7 8.0 7.2 9.0 

Use of outpatient services in the last month 

No 36,544 92.9 91.9 93.8 90.2 89.6 90.8 83.1 81.9 84.2 72.6 71.0 74.1 

Yes 6526 7.1 6.2 8.1 9.8 9.2 10.4 16.9 15.8 18.1 27.4 25.9 29.0 

Use of hospital care services in the last 12 months 

No 40,373 95.2 94.3 95.9 95.7 95.3 96.0 94.5 93.9 95.1 89.9 88.8 90.8 

Yes 2697 4.8 4.1 5.7 4.3 4.0 4.7 5.5 4.9 6.1 10.1 9.2 11.2 

Source: National Health and Nutrition Survey 2018-2019. 
 

Upon comparing groups of CVR, differences were observed by sex, as men 
predominated in groups with CVR in contrast to women in the groups of adults 
without CVR. With regards to occupation, almost half of those with formal work 
were in groups without CVR or with low or moderate CVR, while those who did 
not work predominated in the high and very high CVR group. Regarding the in-
stitution to which they turned for care, it was observed that the greatest propor-
tion of adults with moderate and high CVR use the services of the Mexican In-
stitute of Social Security (IMSS, for workers and their dependents) versus adults 
without CVR or with low CVR using the services of the Ministry of Health 
(MoH). To the question on the utilization of preventive services in the last 12 
months, data showed that more than 90% of adults did not use them, and only 
close to 11.7% of the adults with moderate CVR noted having used these servic-
es. In the last month, only 7.1% of the adults without CVR reported having use 
outpatient services, while 27.4% of the adults with high and very high CVR used 
them. In the last 12 months, less than 5% of adults without CVR, in contrast to 
10% of adults with high and very high CVR used hospital services.  

In adults with recently-diagnosed CVR, almost 80% had low CVR, and the 
rest had moderate and high CVR, with a higher proportion of women in the 
group of adults with low CVR and almost 50% of the men in the group with 
moderate CVR. There were differences in age; in the group of adults without 
CVR, almost 85% were between 20 and 44 years, and 50% of adults between 45 
and 64 years were in the high and very high CVR group. Higher academic level 
(finished high school) was observed in the group without CVR, unlike the group 
with CVR, where junior high school predominated. In all groups with CVR, 
married or common law marital status predominated. Formal work predomi-
nated in groups with low CVR and not working in the group with high and very 
high CVR. In the last 12 months, more than 90% of the adults did not use pre-
ventive services, and only 6.0% of the adults with high and very high CVR used 
them. In the last month, while 10.9% of the adults without CVR used outpatient 
services, only around 5% of the adults with moderate, high or very high CVR 
used them. In the last 12 months, 6% of adults without CVR and a lower propor-
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tion (between 2% and 4%) of adults with moderate, high or very high CVR used 
hospital services, Table 5. 

Table 6 shows a statistically significant association between previous-
ly-diagnosed CVR and utilization of preventive, outpatient and hospital services. 
Specifically, independent of sex, marital status, health institution of care and so-
cioeconomic level, the possibilities of preventive services were 106% more in 
adults with low CVR, 163% for moderate CVR and 69% more for high and very 
high CVR, in contrast with the group of adults without CVR. The utilization of 
outpatient services was higher the greater the possibility of major CVR (OR 1.47 
(low RCV), 2.6 (Moderate CVR) and 4.8 (High and very high CVR), respective-
ly) compared with the group without CVR.  

 
Table 5. Sociodemographic characteristics of adults with recently-diagnosed CVR, ENSANUT 2018-2019. 

 

Cardiovascular risk n = 1237 

Low n = 937 Moderate n = 167 High and very high n = 133 

 
n % 95% CI % 95% CI % 95% CI 

Categories of CVR 1237 75.5 71.0 79.4 14.3 11.3 17.9 10.2 7.9 13.0 

Sex           

Women 819 69.8 65.1 74.1 53.2 40.5 65.4 61.0 47.9 72.6 

Men 418 30.2 25.9 34.9 46.8 34.6 59.5 39.0 27.4 52.1 

Age, mean           

20 - 44 974 84.6 80.4 88.0 75.8 67.3 82.6 49.5 36.5 62.7 

45 - 64 263 15.4 12.0 19.6 24.2 17.4 32.7 50.5 37.3 63.5 

65 or more 0 0.0 NA NA 0.0 NA NA 0.0 NA NA 

Academic level           

No studies 64 3.6 2.3 5.5 4.4 2.4 8.2 12.4 5.5 25.7 

Unfinished primary 138 7.3 5.4 9.9 15.5 9.6 24.0 14.4 8.0 24.5 

Finished primary 234 15.5 12.5 19.0 16.9 10.6 25.7 24.3 14.4 37.9 

Junior high finished 411 28.1 23.9 32.7 35.4 24.6 48.0 23.5 15.2 34.6 

High school finished 284 36.1 30.8 41.7 18.9 10.8 30.9 22.0 12.6 35.5 

University and post-graduate 106 9.5 7.2 12.6 8.9 4.1 18.0 3.3 1.4 7.7 

Marital status           

Married or common law 801 56.9 51.5 62.2 61.1 49.0 72.0 74.7 62.0 84.2 

Single 295 33.7 28.5 39.4 31.9 21.3 44.9 18.1 9.7 31.2 

Widow or divorced 141 9.3 7.0 12.3 6.9 3.3 14.0 7.2 3.6 14.1 

Occupation           

Employer 5 0.3 0.1 0.9 0.9 0.1 5.9 0.0 NA NA 

Formal worker 511 43.4 38.3 48.5 33.7 22.3 47.3 33.1 23.0 44.9 

Informal worker 265 17.2 14.1 20.8 29.4 18.6 43.3 27.0 17.4 39.5 

Retired/pensioned 2 0.1 0.0 0.3 0.0 NA NA 0.0 NA NA 

Student 41 7.5 4.8 11.5 1.9 0.5 7.1 4.2 0.6 24.0 

Does not work 413 31.7 27.5 36.1 34.2 24.2 45.8 35.7 25.4 47.6 
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Continued 

Health institution           

Without social security 206 20.9 16.7 25.7 27.1 16.6 41.0 13.6 7.8 22.6 

Social security (IMSS or ISSSTE) 396 37.9 32.9 43.1 33.3 23.0 45.4 27.4 17.6 40.1 

Secretaria de salud 627 40.9 35.8 46.2 39.6 30.4 49.7 54.9 41.6 67.5 

Other health service (private/other) 8 0.4 0.2 1.0 0.0 NA NA 4.2 0.6 24.0 

Use of preventive services in the last 12 months 

No 1192 97.0 93.9 98.6 95.0 88.6 97.9 94.0 81.6 98.2 

Yes 45 3.0 1.4 6.1 5.0 2.1 11.4 6.0 1.8 18.4 

Use of outpatient services in the last month 

No 1128 89.1 84.8 92.2 94.9 89.5 97.6 94.4 88.2 97.4 

Yes 109 10.9 7.8 15.2 5.1 2.4 10.5 5.6 2.6 11.8 

Use of hospital care services in the last 12 months 

No 1180 93.8 91.0 95.7 97.7 93.5 99.2 96.4 91.4 98.5 

Yes 57 6.2 4.3 9.0 2.3 0.8 6.5 3.6 1.5 8.6 

Source: National Health and Nutrition Survey 2018-2019. 
 
Table 6. Use of services and cardiovascular risk in adults, ENSANUT 2018-2019. 

   Adults with previous diagnosis n = 43,070 

  
Without  

cardiovascular risk 
Low  

cardiovascular risk 
Moderate  

cardiovascular risk 
High and very high  
cardiovascular risk 

Use of services 
  

OR 95% CI OR 95% CI OR 95% CI 

Preventive 
Non-adjusted 1.0 2.12 1.76 2.55 2.96 2.45 3.57 1.95 1.58 2.40 

Adjusted* 1.0 2.06 1.71 2.48 2.63 2.18 3.18 1.69 1.36 2.08 

            

Outpatient visit 
Non-adjusted 1.0 1.42 1.21 1.67 2.68 2.27 3.16 4.97 4.22 5.85 

Adjusted* 1.0 1.47 1.25 1.72 2.66 2.25 3.13 4.82 4.10 5.67 

            

Hospital care 
Non-adjusted 1.0 0.89 0.74 1.07 1.13 0.92 1.39 2.21 1.81 2.70 

Adjusted* 1.0 0.94 0.78 1.13 1.14 0.92 1.40 2.14 1.75 2.61 

 
 

Adults with recently-diagnosed CVR n = 1237    

 
 

Low  
cardiovascular risk 

Moderate  
cardiovascular risk 

High and very  
high cardiovascular risk 

 

Use of services 
  

OR 95% CI OR 95% CI   

Preventive 
Non-adjusted 1.0 1.71 0.53 5.57 2.08 0.47 9.17    

Adjusted* 1.0 1.84 0.50 6.77 2.53 0.62 10.36    

Outpatient visit 
Non-adjusted 1.0 0.44 0.19 1.05 0.49 0.20 1.18    

Adjusted* 1.0 0.49 0.21 1.14 0.55 0.23 1.34    

Hospital care 
Non-adjusted 1.0 0.36 0.11 1.13 0.56 0.20 1.55    

Adjusted* 1.0 0.47 0.15 1.48 0.65 0.23 1.86    

* Logistic regression, model adjusted for marital status, sex, health institution, socioeconomic level. 
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The utilization of hospital services was statistically significant, with higher 
possibility in the group of adults with high and very high CVR (OR 2.14, 95% CI 
1.75 - 2.61) compared with adults without CVR.  

In a similar analysis of adults with recently-diagnosed CVR, there was no sta-
tistically significant association between the degree of CVR and the utilization of 
preventive, outpatient or hospital services.  

4. Discussion  

This study analyzed CVR with information derived from a population survey of 
previously-diagnosed adults and those identified with CVR at the time of the 
survey (recently-diagnosed), and their utilization of health services.  

An important first finding was that almost 2 of every 10 adults surveyed did 
not mention having or suffering any of the modifiable CVRF. However, when 
considering measurements in situ and the results of determinations in blood at 
the time of the interview, 1 in every 3 had come cardiovascular risk factor, 7% 
had levels of hyperglycemia or glycosylated hemoglobin for a diagnosis of di-
abetes, and 1 in 5 had systemic hypertension. These CVR data include 
non-modifiable and modifiable risk factors, and may reveal two aspects: little 
knowledge of the meaning of CVR and low quality of care offered by health ser-
vices in educational actions and the promotion of health. That is, possibly due to 
inadequate communication between health personnel and the patient, psychoso-
cial and community reference context about the potential damage to health of 
modifiable and non-modifiable CVRF connected with certain grade of CVR. 
This finding and its possible consequences are consistent with what occurs only 
in diabetes, according to the International Federation of Diabetes [30], where in 
Mexico, it is estimated that 1 in 3 adults without diagnosis suffer it (prevalence 
of 38.6%, 4.9 million people aged 20 years or more).  

Adults who reported a previous diagnosis of some of the criteria of CVR were 
mainly men, with higher risk in the elderly. In particular, this group showed a 
negative impact for the possibility that outpatient services offer timely treatment 
due to the higher possibility or presenting difficult-to-treat complications 
(chronic kidney disease, cardiovascular damage or fatal cerebrovascular event). 
Some of these older adults are those that utilize hospital care only for vigilance 
and maintenance of established morbidity. However, many others do not go to 
health services, where they would have care with preventive measures for the low 
CVR they currently have. This means that there are areas of opportunity for ef-
fective primary care, focused on improving the care programs for patients with 
early diagnosis of CVR, with interventions to modify lifestyle and change to 
healthy behaviors as the most important step for both the health system and the 
patient, without forgetting that to achieve a change the perceived need should be 
taken into account, and the knowledge of adults concerning the importance of 
turning to health services for timely detection and care should be reinforced 
[31]. 
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The relevance of the utilization of health services and cardiovascular risk is 
undoubted. The main hypothesis of this analysis was that higher CVR reported 
in adults would translate into greater use of health services, based on models that 
indicate that health care attitudes depend on awareness, context and acceptance 
of a disease model that indicates potential damage to health. However, it was 
important to independently analyze then kind of service used, and whether 
adults had previously-diagnosed or recently-diagnosed CVR. The low usage of 
preventive services in adults with high and very high CVR places in evidence 
that health services require a preventive more than curative focus in order to be 
able to achieve results in health, through the early identification of modifiable 
risk factors. To reduce the early complications and increase the adequate use of 
resources, programs for the care of chronic diseases should include the man-
agement of risks [32] [33], where the service provider and the patient share re-
sponsibility for the vigilance and control of risk factors, which might reduce the 
probability of complications and hospitalization.  

People effectively identified and appropriately stratified according to CVR in 
advanced stage use outpatient and hospital services more, similar to that re-
ported by others [22], and it is suggested that socioeconomic level plays a role as 
facilitator, and, in consequence, the overutilization that may affect the ability of 
the health system to respond to the needs of the population [34]. 

5. Limitations 

This work has as its strength the proposal to evaluate CVR in adults with pre-
vious diagnosis or without, as a practical, feasible evaluation that could be useful 
for health professionals. However, it has some limitations in the scope of mea-
suring CVR, since it does not include health behaviors, but independently con-
siders the self-reported presence of CVR in adults with previous diagnosis and 
biochemical values in blood at the time of the survey for adults with recent-
ly-diagnosed CVR. The decision is based on the fact that in adults with previous 
diagnosis of CVR, measurements in situ and blood determinations at the time of 
the interview result being the best medical handling received, at least in the last 
year. Another limitation is the possible bias of the evaluation of CVR by 
self-report, since perhaps only adults who have accepted their vulnerability to 
cardiovascular disease, for its being consistent with their social-family context, 
answered the affirmative when a physician told them they had or suffered some 
of the CVRF or morbidity, and, on the other hand, the health questionnaire did 
not have questions that would allow establishing the severity of damage to the 
target organ or established morbidity for the classification of moderate to high 
and very high CVR, which might lead to an over-estimation of CVR in these 
cases.  

6. Conclusions 

Analysis of the association between CVR and health service utilization indicates 
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the common practice and the perception the population has regarding the risk of 
the disease, given the presence of certain modifiable and non-modifiable factors 
that have been emphatically mentioned in the various strategies of primary pre-
vention, implemented to reduce both CVR and cardiovascular disease [35]. 

The prevention of cardiovascular disease focused on modification of CVRF 
and the evaluation of CVR as strategies to implement with timely interventions 
directed towards changes in lifestyle, in addition to specific pharmacological 
handling are a current challenge that still exists in our context. Some 44.4% of 
the adults with previous diagnosis require actions focused on modifying lifestyle, 
and approximately 30% of the population requires the use of specific medica-
tions to control the disease, in addition to non-pharmacological strategies that 
have been shown to be effective. 

In summary, from the perspective of the health services, there are various 
areas of opportunity, such as training health personnel to care for each adult and 
establish his CVR, which would determine the actions to implement and avoid 
the appearance of modifiable risk factors such as obesity, diabetes and hyperten-
sion through preventive measures such as physical activity and healthy diet, in 
addition to an appropriate pharmacological treatment according to age and the 
presence or absence of complications.  
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