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Abstract
Objective: to determine personal factors related to hypercholesterole-

mia in Peruvian public-school teachers.
Methodology: descriptive study, based on secondary data from the 

2021 national survey of 12075 teachers, 546 of whom reported having 
been diagnosed with hypercholesterolemia in the last year. The dependent 
variable was the presence of hypercholesterolemia in the last 12 months; 
the independent variables were: age, sex, overweight, living relative who 
resigned from employment, relative who dropped out of school, relative 
who moved away from home, caring for older adults, caring for chronically 
ill relatives, type of work regime. Pearson’s Chi-square test was performed, 
as well as bivariate linear regression tests which included Cox and Shell test, 
Nagelkerke’s R-square and omnibus test. 

Results: it was found that the personal factors that predicted hyper-
cholesterolemia were age, close relative who recently moved, relative who 
dropped out of school, caring for a relative with chronic diseases, teacher 
caring for elderly relatives, type of work regime, and overweight. 

Conclusions: personal factors are associated with hypercholesterolemia 
in Peruvian public-school teachers. The state, in addition to the proportion 
of dyslipidemia screening campaigns, should provide psychological and fa-
mily support services to school teachers nationwide.

Keywords: hypercholesterolemia; family structure; teachers; logistic 
models; Chi-Square distribution.
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Resumen
Objetivo: determinar los factores personales relacionados con la hiper-

colesterolemia en docentes de colegios públicos peruanos.
Metodología: estudio descriptivo, basado en datos secundarios proce-

dentes de la encuesta nacional docente del año 2021 realizada a 12075 
profesores de los cuales 546 refirieron haber sido diagnosticados de hip-
ercolesterolemia el último año. La variable dependiente fue la presencia de 
hipercolesterolemia en los últimos 12 meses, las variables independientes 
fueron: edad, sexo, sobrepeso, familiar con quien vive que renunció al em-
pleo, familiar que abandonó los estudios, familiar que se mudó del hogar, 
cuidar de adultos mayores, cuidar de parientes enfermos crónicos, tipo de 
régimen laboral. Se realizó la prueba de Chi-cuadrado de Pearson, así como 
las pruebas de regresión lineal bivariada la cual incluyó la prueba de Cox y 
Shell, el R cuadrado de Nagelkerke y la prueba ómnibus. 

Resultados: se encontró que los factores personales que predijeron la 
hipercolesterolemia fueron: la edad, familiar cercano que se mudó reciente-
mente, familiar que abandonó los estudios, cuidar a familiar con enferme-
dades crónicas, docente que cuida de familiar adulto mayor, el tipo de régi-
men laboral, sobrepeso. 

Conclusiones: factores personales están asociados a la hipercolesterol-
emia en docentes de colegios públicos peruanos. El estado, además de la 
proporción de campañas de despistaje de dislipidemias, debe proporcionar 
servicios de apoyo psicológico y familiar en profesores de escuelas a nivel 
nacional.

Palabras clave: hipercolesterolemia; estructura familiar; maestros; mo-
delos logísticos; distribución de Chi-Cuadrado

Introduction
Hypercholesterolemia is an increase in plasma cholesterol concentration 

(1). Cholesterol is a macromolecule transported in the blood by lipoproteins 
(2) with important functions in the body such as being part of cell membra-
nes and being a precursor of steroid hormones and bile acids (3). There are 
multiple causes of hypercholesterolemia like hereditary diseases, diabetes, 
hypothyroidism, pancreatitis, nephropathies, hepatopathies, medications 
like antiretrovirals and contraceptives (4), however, sedentary lifestyle and 
unhealthy nutritional habits (consumption of junk food) (5) are the most 
common etiological factors worldwide (6) and with a high prevalence in the 
Peruvian population of up to 19.60% (7). It is an important risk factor for 
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the development of cardiovascular diseases such as myocardial infarction, 
ischemic and hemorrhagic stroke and peripheral arteriopathy (8). 
Public school teachers face problems inherent to the pedagogical work, 

as well as those concerning the socioeconomic reality, including dras-
tic changes in educational methodology due to the consequences of the 
new coronavirus pandemic (9), which hinders the proper transmission of 
knowledge to students, which can be aggravated by the lack of educational 
materials and support staff; low motivation and interest of students, which 
generates feelings of frustration in teachers (10); undisciplined students, 
which leads to situations of confrontation and even violence against tea-
chers, increasing stress (11); low economic remuneration, the main cause of 
stress due to its impact on family stability (12); uncertainty and confusion 
due to the limited training and updating they receive from the state, as well 
as the lack of recognition by society, which can cause teachers to feel un-
dervalued and underappreciated (13). 
Adverse personal factors can generate worry and a state of chronic 

stress, which, from the pathophysiological aspect, causes overactivation of 
the hypothalamic-pituitary-adrenal axis (14), increasing the concentration 
of serum cortisol (15), generating hyperglycemia, as well as an increase in 
lipolysis causing an increase in blood lipids (16), hypertriglyceridemia and 
hypercholesterolemia (due to the increase of low density lipoproteins) (17). 
Therefore, the objective of this research was to determine the adverse per-
sonal factors related to hypercholesterolemia in public school teachers in 
Peru. The results allow us to determine which personal factors are a risk for 
cardiovascular health in this population group and thus go deeper into this 
problem beyond purely clinical and laboratory aspects.

Methodology
a. Study design and population.
Descriptive, retrospective and cross-sectional study based on a secon-

dary analysis of the 2021 national teacher survey database. This survey was 
conducted by the National Institute of Statistics and Informatics (INEI by its 
acronym in Spanish) with the objective of obtaining a representative sample 
of teachers from all departments and regions of Peru, which makes this a 
bimetallic sampling by clusters and households. The total survey population 
was 12075 teachers of all ages and both sexes, of whom 546 had hyper-
cholesterolemia in the last 12 months.
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b. Variables and measurements
The dependent variable was hypercholesterolemia, which was catego-

rical, and the way in which the presence of this disorder was determined 
was based on the telephone consultation carried out in the national teacher 
survey, in which the teacher was asked if he or she had been diagnosed with 
arterial hypertension by a health professional in the last 12 months prior to 
the survey. The independent and categorical variables were: gender (male, 
female), overweight (yes, no), type of work regime (appointed, contracted), 
care of the elderly (yes, no), care of chronically ill family members (yes, no), 
care of family members who quit their jobs (yes, no), care of family members 
who quit their studies (yes, no), family members who became independent 
from the teacher’s home (yes, no). The only numerical independent variable 
was age (years). The database of the National Institute of statistics and in-
formatics was accessed in the section corresponding to the 2021 national 
teacher survey, downloading the file and then selecting the variables of 
interest for the research.

c. Statistical analysis
The variables were dichotomized in tables. In the inferential analysis, 

binary logistic regression was performed, which is used to determine the 
association between a dichotomous dependent variable and one or more 
predictor or explanatory variables; this required the omnibus test of coeffi-
cients of the model, which must have a statistically significant value (p<0. 
05) to be able to interpret the regression model, as well as the Cox and Snell 
R2, which is a generalized coefficient of determination that estimates the 
proportion of variance of the dependent variable (24), and the Nagelkerke 
R2, a correction of the Cox and Snell R2 for complete coverage of the range 
between 0 and 1 (25). An alpha value equal to 0.05 was considered as the 
cut-off point for statistical significance. The SPSS statistics 25 program for 
Windows was used for the analysis and processing.

d. Ethical considerations
The information came from anonymized data from secondary sources so 

informed consent was not required. 
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Results
There were 12075 teachers in the national survey, of whom 546 repor-

ted having hypercholesterolemia diagnosed in the last 12 months prior to 
the survey. The omnibus test of the model corresponding to step 3 showed 
a Chi-square of 895.773, with a degree of freedom of 8 and a p value of 
0.001, so the test was statistically significant; therefore, we proceeded with 
the regression analysis (Table 1).

Table 1. Omnibus test of logistic regression model coefficients

Chi-square gl Sig.

Step -1.755 1 0.185
Block 895.773 8 0.000
Model 895.773 8 0.001

Source: Own elaboration based on data from the national teacher survey of the Peruvian 
Ministry of Education (MINEDU)

According to the Cox and Snell R-squared value, hypercholesterolemia in 
the population studied can be predicted by 8% with the variables analyzed, 
while with the result obtained from the Nagelkerke R-squared, prediabetes 
can be predicted by 16% with the variables analyzed (Table 2).

Table 2. Binary logistic regression model overview

Logarithm of the likelihood -2 Cox and Snell R-squared Nagelkerke R-squared

6851,386a 0.088 0.160

Source: Own elaboration based on data from the national teacher survey of the Peruvian 
Ministry of Education (MINEDU)

After step 3, it was found in the binary logistic regression model that 
the named work regime, stress, family member who moved to the teacher’s 
home, child who dropped out of school, caring for a chronically ill relative, 
caring for an elderly relative, overweight and age were personal factors that 
were significantly associated with hypercholesterolemia in teachers (Table 
3). The variables eliminated in previous steps as they did not contribute to 
the model were gender (p= 0.252) and the fact that a relative in the house-
hold had lost his or her job (p= 0.184)
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Table 3. Association between personal factors and hypercholesterolemia 
in Peruvian teachers through binary logistic regression

B Standard error Wald gl Sig. Exp (B)

Employment status: contract 0.350 0.075 21.980 1 0.002 1.419

Family member moved into your home 0.231 0.078 8.663 1 0.003 1.260

Child dropped out of school 0.201 0.080 6.355 1 0.012 1.223

Cares for chronically ill relative 0.325 0.069 22.113 1 0.009 1.385

Cares for an elderly person 0.286 0.069 17.290 1 0.011 1.331

Overweight 1.253 0.067 351.272 1 0.009 3.496

Age 0.034 0.004 79.591 1 0.000 1.034

Source: Own elaboration based on data from the national teacher survey of the Peruvian 
Ministry of Education (MINEDU)

Discussion
The binary logistic regression model found that age, overweight, caring 

for an elderly relative, caring for a chronically ill relative, having children who 
dropped out of school, having an immediate family member who moved 
home, stress, and the named work regime were associated with the deve-
lopment of hypercholesterolemia, and the model explained 16% of the va-
riability of prediabetes according to Nagelkerke’s R2. Likewise, the variables, 
according to the omnibus test, were apt to predict this disorder. Although 
the main factors related to hypercholesterolemia are a sedentary lifestyle 
and eating junk food or food rich in lipids and carbohydrates (18), it is in-
creasingly accepted in different studies that stressors in work and family life 
contribute to the onset or exacerbation of hypercholesterolemia in adults 
belonging to the economically active population (19), In this sense, school 
teachers would not be exempt from these alterations, so the identification 
of as many stressors as possible is relevant to address the possible psycho-
social component of hypercholesterolemia.
Being a contract teacher was a factor associated with hypercholeste-

rolemia, increasing the probability of presenting this cholesterol elevation 
with respect to teachers under appointment; in this context, the elevation 
of stress-related hormones, such as cortisol, (20) may be constant due to 
the uncertainty of being able or not to get a job, since the teaching contract 
modality under the Peruvian state regulations through the ministry of edu-
cation establishes that teachers can work with a contract for only one year, 
This is an important reason for teachers to be concerned about their future 
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and that of their families, in addition to the implications related to having to 
adapt repeatedly to new work environments (22).
Age and overweight are factors that have been related to the deve-

lopment of hypercholesterolemia. Age is a known risk factor for different 
types of dyslipidemias, including hypercholesterolemia (23); in men, the risk 
increases from the age of 20 years and women usually have this risk from 
around the age of 40 years, attributed to the decrease in estrogen levels 
(24). In this sense, stress in itself (25), the onset and development of the 
working stage (26), unhealthy diet rich in junk food and alcoholic beverages 
(27), as well as biological factors, which are exacerbated as age increases, 
are directly proportional to the elevation of low-density lipoproteins (28). 
Overweight is a widely known factor directly related to hypercholesterole-
mia, because adipose tissue with greater volume generates the release of 
cytokines such as interleukin-6 and tumor necrosis factor alpha, affecting 
neuroendocrine functions and general energy metabolism, which includes 
cholesterol (29).
Situations involving severe disruption of the daily family environment, 

such as moving a family member, children dropping out of school, and ca-
ring for elderly or chronically ill family members have been associated with 
hypercholesterolemia, which could be attributed to an increase in the emo-
tional and physical burden of intensifying efforts to provide economic and 
psychological stability to the other family members (30). In this sense, mo-
ving a family member increases the number of members and decreases the 
space in the home, the abandonment of the children’s studies creates un-
certainty in the teacher, especially if this abandonment entailed an econo-
mic investment, in addition to the feeling of lost time. Caring for older adults 
and chronically ill family members implies that the teacher, in addition to 
the work schedule, the development of materials and class sessions outside 
working hours, must assume the responsibility, physical, psychological and 
economic, of providing better care and quality of life to family members in 
need, increasing the pressure and resulting in an increase in stress that leads 
to an increase in cholesterol levels.
However, hypercholesterolemia in Peruvian public school teachers was 

not related to the fact that a family member in the household lost his or 
her job, probably because the teacher may still feel that he or she is able to 
support the household while the work situation of the family member is po-
sitively reversed, which is also reflected in the fact that being male or fema-
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le was not related to hypercholesterolemia, since the teaching profession, 
unlike jobs with a greater predominance of men or women, is a profession 
that is exercised without gender differences (31). Therefore, not all personal 
factors are necessarily associated with the risk of developing hypercholes-
terolemia, so it is important to identify them. 
The limitations of the study were related to those inherent to the natu-

re of the study: as it is a secondary source of surveys, it is likely that there 
are information biases since there could be teachers who preferred to omit 
that they had hypercholesterolemia and, since a laboratory analysis was not 
performed to confirm the diagnosis, there could be more cases than those 
reported in this article.
In conclusion, personal factors and those related to family aspects are 

associated with hypercholesterolemia in Peruvian public school teachers. 
Given the fact that the findings represent modifiable risk factors, it is urgent 
to develop public policies aimed at improving the living and working con-
ditions of teachers, for example, with contractual improvements, as well as 
the massification of efficient social, psychological and financial support pro-
grams, which will subsequently represent an extra burden or stressor in this 
population group, reducing their quality of life and teaching performance, 
affecting in the short and long term, the interaction and quality of teaching 
of schoolchildren. 
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