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ABSTRACT 

Introduction: There is sufficient evidence of the risks as-
sociated with diabetes mellitus and cardiovascular disease 
with obesity. Occupational health continues to be a challenge 
to integrate the detection of metabolic risks and timely inter-
ventions that prevent disability and deterioration of the qual-
ity of life 

Objective: To detect nutritional and metabolic risks in lab-
oratory workers. 

Materials and methods: A descriptive and cross-sec-
tional study was carried out in 26 workers (21 women and 5 
men) from a State Laboratory of Public Health of the State of 
Guanajuato; Anthropometric indicators (weight, height, cir-
cumference, percentage of body fat), biochemical indicators 
(glucose, cholesterol, LDL, HDL, triglycerides, creatinine and 
urea) were measured. Metabolic syndrome was analisys in 
the participants.  

Results: The average age of the participants was 36.5 ± 
12 years; 50% of the women presented obesity and 76% a 

percentage of body fat higher than recommended. Mean glu-
cose was 79±9 g/dL, cholesterol 176 ± 31 mg / dL, HDL 
12.9±49 mg/dL, LDL 23.9±97 mg/dL, triglycerides 152 ± 80 
mg / dL, Creatinine 0, 6±0.1 mg/dL and urea 25 ± 6.6 mg/dL. 
Metabolic syndrome were detected in five women. 

Conclusion: A cardiometabolic risk of 23.8% was found, 
mainly due to the presence of obesity, distribution, and per-
centage of body fat in the workers, which with the average 
age the early risk of type 2 diabetes mellitus, hypertension 
and dyslipidemia. 
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ABBREVIATIONS 

WHO: World Health Organization.  

BMI: body mass index. 

T2DM: Type 2 Diabetes Mellitus. 

MS: metabolic syndrome. 

ENSANUT: National Health and Nutrition Examination 
Survey. 

IMSS: Mexican Social Security Institute. 
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AHT: hypertension.  

SPSS: system of social protection in health.  

TC: total cholesterol.  

WHR: Waist Hip ratio. 

INTRODUCTION 

The World Health Organization (WHO) defines health as a 
state of physical, psychological and social wellbeing of the 
people1; in general, to state of proper nutrition and physical 
condition as result of the balance between their needs and in-
take of energy and nutrients for persons, which is influenced 
by factors such as education, the level of income, food and bi-
ological availability. The nutritional status is evaluated by an-
thropometric, biochemical, clinical and dietary indicators2. 
The body mass index (BMI) provides the most useful meas-
ure of overweight and obesity in the population, since it is the 
same for both sexes and for adults of all ages. However, it 
should be considered as an indication that it may not match 
the same level of thickness in different people3. 

Obesity and overweight are defined as abnormal or exces-
sive fat accumulation that can be harmful to health. 
Overweight and obesity are risk factors for many chronic dis-
eases, such as Diabetes Mellitus 2 (T2DM), cardiovascular 
diseases, and cancer3. Another instrument for measure risk 
factor (cardiometabolic diseases) is the waist-hip ratio is the 
ratio of waist circumference and hip circumference. This in-
dex represents the distribution of body weight and is an in-
direct indication of the amount of visceral fat and intra-ab-
dominal fat4. 

The metabolic syndrome (MS) is a set of risk factors char-
acterized by the presence of insulin resistance and compen-
satory hyperinsulinemia associated with disorders of metabo-
lism of carbohydrates and lipids, high blood pressure, and 
obesity5. Hypertension and dyslipidemia are linked to high risk 
for cardiovascular disease; and excess fat which is associated 
with a metabolic imbalance such as insulin resistance state of 
inflammation, dyslipidemia and hypertriglyceridemia, called 
SM5. 

In the National Health and Nutrition Examination Survey 
(ENSANUT) 2018 the prevalence of overweight and obesity in 
adults was 75.2% representing 58.4 million people; according 
to BMI cutoff points the percentage of obesity was 36.1% and 
39.1% overweight. Obesity and overweight were higher in 
women with 40.2% and 30.5% respectively; the prevalence 
for obesity for the men were 42.5% and for women 36.6%6. 
In the state of Guanajuato prevalence of overweight and obe-
sity were 77.9% in women and 66.2% for men; starting with 
a BMI >30 kg/m2 a percentage of 34.8% in women and 
23.7% in men was found to be 57% higher in women than in 
men, whereas the prevalence of overweight was higher in 
women (43.1%) than men (42.5%)7; Also considering the na-

tional prevalence of T2DM was 10.3% and 18.4% hyperten-
sion respectively8. 

According to the Statistics Mexican Social Security Institute 
(IMSS in Spanish abbreviation) 2010-2012 permanent dis-
eases have been ruled as invalid in the work of the same na-
ture have increased in recent years; for example, neoplasms 
malignant in 2010 had reported 46 men and 44 women, in 
2012 increased to 57 men and 53 women, in diseases such as 
renal failure, T2DM and cerebrovascular diseases in 2010 had 
reported the same cases in 2012 to a low in 2011, indicating 
that this year there were deaths from these diseases but in 
2012 new cases of workers were reported with these diag-
noses, for example in T2DM in 2010 there were 81 men and 
13 women with the disease in 2011 a 67 men and 14 women 
and in 2012 again 81 men and 14 women, this is also the case 
of liver diseases where there has been a decrease from 2010 
to 2012 due to deaths from this disease9. 

The total annual cost of patients with T2DM for IMSS was 
mexican pesos corresponding to 3.1% of operating ex-
penses. The average annual cost per patient was $ 
41,518.75, corresponding $ 35 624.42 and patient without 
complications was $ 46 152.2110, Mexico refers ENSANUT 
2012 annual expenditures for patients with T2DM of 3872 
million mexican pesos11. Cardiovascular diseases have a to-
tal annual cost of national health care 7 114 million for acute 
myocardial infarction, 3424 million for cerebrovascular dis-
ease according to a report in 2006 (IMSS)12. Overall, the an-
nual investment in cardiovascular disease is up to 51% of the 
total budget allocated to health13. 

Regarding the treatment of hypertension (AHT) Public 
Health of Mexico referred in 2002 an annual cost per person 
at the social security rests on average mexican pesos, the an-
nual expenditure on AHT equivalent to 13.95% of the budget 
allocated to health and 0.71% of GDP14. However, in a study 
by Alcocer in Mexico mentioned that the annual cost associ-
ated with hypertension were estimated at 2.5 billion dollars 
for the period 2005-2007, corresponding to 6.8% of total ex-
penditure on health; 57% of this expenditure is attributable 
to complications of AHT15. 

Disabilities have been a public health problem, defined as 
the presence of a physical, mental, temporary, or permanent 
cognitive limitation. According to the census of housing in 
Mexico the disabled population has risen the past three years, 
the goal of medical services that address chronic diseases, 
such as delayed development of the disease, proper rehabili-
tation for people with injuries or disabilities is the effective 
quality care, being health institutions responsible for meeting 
the needs and expectations of the population to these is-
sues7. Based on the implementation of the system of social 
protection in health has increased membership to medical 
services from 2004, however the results of the ENSANUT 
2012 revealed the perception of people served in different in-
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stitutions and found that the quality of care is higher in the 
private sector than in the public. No changes were identified 
in the perception of quality of life in the ENSANUT 20187. 

Self-care is defined as a lifestyle-related behaviors, be-
liefs, attitudes and emotional states that show how people 
interact with the social environment through coping strate-
gies in the everyday work, relating to psychological 
processes such as self-concept and self-efficacy16; it relates 
to the health care conceiving it as a state of physical, men-
tal, social welfare and not just the absence of disease, giv-
ing importance to the conduct of health risks such as eating 
behaviors, rest, personal hygiene, social environment, work 
safety and self-care16. But despite that people have the tools 
or skills to care for their health do not make use of them, 
this may be related to the perception of each individual be-
cause if they are consenting healthy then not to worry about 
taking care of your health until they recognize that their 
health may be compromised17. 

The WHO defines psychosocial factors and interactions be-
tween work, environment, job satisfaction, terms of its or-
ganization and employee capabilities (needs, culture and per-
sonal situation) which influence health and performance 
workers13. A healthy work environment is essential, not only 
to achieve the health of workers, but also to improve produc-
tivity, work motivation, the spirit of work, job satisfaction and 
quality of life in general. However, despite its proven benefits, 
healthy work environments are not a reality for much of the 
labor force18. 

As already described the prevalence of overweight and obe-
sity are considered risk factors for the development of meta-
bolic diseases; Added to this the unhealthy life styles and con-
sumption of snuff, alcohol, illicit drugs, physical inactivity and 
intake of high calorie diets cause major cause of death among 
adults; for this reason that the main objective was to analyze 
the nutritional status and metabolic risks for workers in the 
state of Guanajuato and to have indicators for indicators for 
occupational health program. 

MATERIAL AND METHODS 

A cross-sectional descriptive study in 26 workers of State 
Laboratory of Public Health of the State of Guanajuato (LESP 
abbreviature in Spanish); september to october of 2013 was 
performed. The sample size was consecutive cases and vol-
untary. The LESP, in 2013, had a total of 84 workers (26 men 
and 58 women) but only 26 workers accept to participate in 
the study and the informed consent was applied. 

The main indicators of cardiometabolic risks were: a) 
Anthropometry: body fat percentage, weight, waist and hip 
circumference, b) biochemical: glucose, cholesterol, HDL, 
LDL, triglycerides, creatinine and urea; c)the presence of 
metabolic syndrome in the participants.  

For the anthropometric analysis, weight and height were 
measured according to Lohman19; with these variables the 
BMI was obtained20, the percentage of body fat was obtained 
with an impedance scale (SECA 804® brand) based on the 
criteria Durnin and Womersley (measured folds: triceps, bi-
ceps, subscapular, suprailiac)21; the circumferences of waist 
and hip were measured with a tape (SECA 201®) with tech-
nique of Lohman19, thus obtaining the waist-hip ratio and 
with this normal,  android and gynecoid body fat distribution 
were classified19.  

For the analysis of biochemical indicators, the participants 
were presenting with 12 hours of fasting for the study, all in-
structions were according to the Official Mexican Standards 
NOM-007-SSA3-2011 (for the organization and operation of 
clinical laboratories and NOM-087-ECOL-SSA1-2002, 
Environmental Protection - Environmental Health - Hazardous 
waste biological-infectious - classification and management 
specifications); in which the specifications for the operation 
and organization of clinical laboratory, management of mate-
rial resources, hygiene and biosecurity and the sampling and 
handling of this and waste management are established. The 
serum and blood samples for glucose, cholesterol, HDL, LDL, 
triglycerides, creatinine and urea were analyzed in the labo-
ratory of the Maternity Hospital by dry chemistry technique. 

For measure the risk factors for metabolic syndrome, the 
NCEP ATP III criteria was used and distributed by sex and 
range age.  

Statistical treatment 
The Microsoft Office Excel 2007 was used: for quantitative 

and qualitative variables for data capture measures of ab-
solute frequency and percentage were applied. 

Ethical aspects 
This study was part of an undergraduate thesis at the 

University of Guanajuato, it was reviewed in the research sem-
inars of the students by a committee of external professors 
made up of: Dra. Silvia del Carmen Delgado Sandoval, Dr. 
Benigno Linares and Dr. Segovia. Xochitl Sofia Ramírez Gómez, 
Dr. Nicolás Padilla being part of the thesis committee and for 
their comments. Therefore, the study was approved with this 
Committee who reviewed that the study complied with ethical 
considerations and good research practices in accordance with 
the Official Mexican Standard NOM-012-SSA3-2012, which es-
tablishes the criteria for the execution of research projects for 
Health in human beings General Health in Human research.  

RESULTS 

The median age of the participants was 36.5 (range of 12 
to 60). A 43% of woman had normal weight, 43% overweight 
and 14% had obesity; for the men three participants had nor-
mal weight and two participants obesity. 
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Percent body fat was acceptable in 10% of women, 14% 
high and 76% acceptable fat percent; the men showed no pa-
rameter values acceptable in fat mass, but two cases had ac-
ceptable and four high fat mass (Table 1). 

Respect to the distribution of body fat in women, 11 with 
android distribution and 6 with gynecoid distribution; one 
man had gynecoid distribution. For biochemical results glu-
cose in a range of 61 to 100 mg/dL was found, for the total 
cholesterol in the range of 123 to 223 mg/dL; HDL was found 
to lower range for both women and men, for LDL was found 
greater range with an average of 61 to 144 mg/dL; triglyc-
eride ranges 63 to 305 mg/dL (Table 2). 

It was observed that capillary glucose was not altered in any 
of the study participants, abdominal circumference was altered 
to predominance of the female gender with 67% and two 
cases for man; HDL were lower in men and women (Table 3).  

The presence of metabolic syndrome was determined by 
presenting 3 of the 5 risk factors based on the NCEP-ATP III. 
The diagnosis of MS was found in 5 of the workers. When an-
alyzed by age group and sex, it was observed that only fe-
male present SM, reaching 40% in the group of 20-40, and 
60% for the group of 41-60 years. 

DISCUSSION 

The anthropometric and biochemical alterations found in 
this study as BMI in overweight and obesity, unhealthy per-
centage of fat mass, increased waist and hip circumference, 
levels above the reference values   regarding cholesterol, 
triglycerides and LDL are similar to those described by other 
authors in similar studies that have evaluated metabolic and 
cardiovascular risks22,23. 
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Table 1. Anthropometric characteristics

Anthropometric characteristics Men 
n=5 

Women 
n=21 

Body mass index (BMI) 
Normal  

Overweight 

Obesity

 

3 

0 

2

 

9 

9 

3

Percentage fat mass  
Acceptable 

Not healthy

 

2 

3 

 

5 

16 

Type of distribution of fat mass 
Normal 

Android 

Gynecoid

 

2 

2 

1 

 

4 (20%) 

11 (52%) 

6 (28%)

Metabolic syndrome 
20 to 40 years  

41 to 60 years

 

0 

0

 

2 

3 

Table 2. Results of biochemical parameters and their comparison 
with the reference values

Variable 
Media ±S 
(Range)

Obtained values 
Media ±S 
(Range)

Reference  
values

Glucose  
(mg/dL)

79.2± 8.96 
(61-100) <100(8)

Total Cholesterol 
(mg/dL)

176.04 ± 31.43 
(123-223) <200(21)

HDL Cholesterol 
(mg/dL)

48.72 ± 12.99 
(29-78) >40 y 50(8)

LDL Cholesterol 
(mg/dL)

96.8 ± 23.98 
(61-144) <130(21)

Triglycerides 
(mg/dL)

151.96 ± 80.52 
(63-305) <150(8)

Creatinine 
(mg/dL)

0.67 ± 0.11 
(0.5-0.9)

Men: 0.8-1.4 
Women: 0.6-1.2(44)

Urea  
(mg/dL)

24.78 ± 6.6 
(16-32) 7-20(44)

*6

Table 3. Risk factors for metabolic syndrome (NCEP ATP III) distributed by sex.

Risk factors  
for metabolic syndrome

Men  
(n= 5)

Women  
(n= 21) 

n(%)

Total  
(n= 26) 
n (%)

Abdominal Circumference (≥ 102 cm) 2 14 (67) 16 (61.6)

Capilar Glucose (≥ 100 mg/dL) 0 0 0 

Triglycerides (≥ 150 mg/dL) 1 9 (43) 10 (38.5)

HDL (< 40 y 50 mg/dL) 3 11 (52) 14 (53.9)



Some of the participants had a BMI within the normal 
range, however in the percentage of body fat distribution ob-
tained most of fat mass at high and unhealthy acceptable ac-
cording to the criteria of Nieman24; it is known that adipose 
tissue function in addition to its lipid storage in the body, is 
currently regarded as an important endocrine organ; but 
given their endocrine function is emphasized by the metabolic 
consequences caused by an excess of adipose tissue, partic-
ularly visceral compartment; this excess has been associated 
with a number of metabolic imbalances as are hypertriglyc-
eridemia, dyslipidemia, and hypertension5. 

It also should be reconsidered diagnose overweight or 
obese only with BMI, although estimated as the “gold stan-
dard” to determine normal weight and percentage of healthy 
fat according to other studies the population do not always 
has the same distribution of body fat or lean. 

Respect to waist circumference, similar results were found 
in men and women, three participants men had increased risk 
and 66.6% of women; Other studies have noted this rela-
tionship in increased waist circumference and mortality asso-
ciated with morbidity, as there is risk of both cardiovascular 
disease and metabolic25. 

Based on the biochemical tests showed workers triglyc-
erides, triglycerides and LDL above normal ranges according 
to NCEP-ATP III, which is associated with risk factors for coro-
nary heart disease, increasing 70% cardiovascular risk ac-
cording to Human et al, who conducted a study in active 
working population aged 20 to 79 years22. 

The creatinine test does not range unusual obtained, but 
in testing urea values   were above the limit, this indicates 
that the present urea nitrogen above the reference value is 
possible that the kidneys are not found working at full ca-
pacity, and the existence of a possible dehydration or heart 
failure are causes of increased levels of blood urea nitro-
gen5. It is also positively associated with hyperinsulinemia 
and metabolic syndrome, it is a demonstrable factor indicat-
ing high likelihood of developing hyperinsulinemia and 
metabolic syndrome22. 

It was observed that capillary glucose was found not al-
tered in any of the study participants, however the range 
was from borderline acceptable (61 to100 mg/dL). As stated 
by Lizarazu et al, in their study of workers in Barranquilla 
university in Colombia, although workers had normal range 
of blood glucose levels were not exempt from suffering 
metabolic risk if the abdominal circumference and lipid pro-
file are high26. 

This study showed that the three most common metabolic 
factors were visceral obesity, high triglycerides, high LDL and 
decreased HDL. Visceral obesity, represented by waist cir-
cumference was the most frequent criterion metabolic syn-
drome on all participants regardless of sex, elevated triglyc-

erides were found in women (42.9%) and in one participant 
and, HDL had decreased in both sexes; as noted in the study 
of Oliveira et al, in which the lipid profile was evaluated also 
finding triglycerides in women and in men and high LDL and 
HDL decreased significantly27. Abreu Et al, also found these 
three variables as the most common metabolic syndrome fac-
tors in workers 20 to 60 years old attended a family medicine 
center in Venezuela28. There is the presence of nutritional risk 
based on the criteria Muñoz29, in which anthropometric indi-
cators as fat mass, percentage of unhealthy fat mass, waist-
hip ratio with android distribution and again BMI overweight 
and obese indicate the presence of both nutritional and meta-
bolic risks. Oliveira et al, where nutritional risk and metabolic 
risk with BMI was associated indicators and Waist Hip ratio 
with lipid profile where both positively related risks27 was 
found. Some authors also mention similar results in terms of 
metabolic and nutritional risk population groups between 20 
to 60 years, finding high metabolic and nutritional supply to 
have as anthropometric variables with results overweight and 
obesity percentages of unhealthy fat mass, waist circumfer-
ence raised to cardiovascular disease and high lipid biochem-
ical basis and decreased HDL lipids form23,26,29. 

The frequency of metabolic syndrome was 23.8% using 
the NCEP-ATP III, leaving a lower when compared with the 
study by Open B et al, who also used the diagnostics NCEP-
ATP III criteria and obtained the frequency of MS 33.8%28. 
In another study conducted in Mexico in a group of work-
ers in   health by Palacios et al, will apply the NCEP-ATP III 
an overall frequency of MS of 40% was found and by gen-
der 35% in men and 42% in women29. It should be noted 
that the presence of metabolic syndrome was found in fe-
males, and it increased with age form 40% between 20 and 
40 to 60% between 41 and 60 years. Some studies report 
that the prevalence of metabolic syndrome with increasing 
age is high29. 

Metabolic diseases are a global problem and Mexico figures 
risk of T2DM, hypertension and dyslipidemia, are increased 
with overweight and obesity with a BMI of 21 kg/m2, thus re-
ducing life expectancy, along with a very important health 
costs increase. Currently in the world, obesity is the 6th cause 
of economic costs due to cardiovascular disease30. An annual 
investment is calculated by cardiovascular disease by 51% of 
the total budget allocated to health13. Given this global epi-
demic because of the chronic degenerative diseases that 
companies need to redefine their role in prevention programs, 
as a systemic information is required because preventive ac-
tions are known to be cheaper and better effects long-term 
and direct intervention would help counteract the effects of 
these diseases31. Currently statistics risk of disease and dis-
ability in the workplace are some character cardiovascular 
and other diseases triggered by poor nutrition. Cardiovascular 
disease is perceived as a set of non-work elements, which ap-
parently does not directly affect organizational productivity 
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and therefore is considered a public health problem. However, 
should carry out health promotion and wellness workers and 
overcome the curative approach thus end the vicious circle in-
volving the economic burdens of disease status of the popu-
lation which means higher fees to workers and these turn on 
production goals that become stressful demands that weaken 
the productive force. 

Some limitations of this study, the sample size was limited 
and it did not calculate. One of which was that the diet of 
each participant must be measured; therefore, it was not pos-
sible to obtain a more detailed dietary habits analysis, an-
other limitation was unable to perform the taking of blood 
pressure to participants, since it was not possible to be con-
sidered to determine the presence of metabolic syndrome and 
this creates a bias in the research may underestimate the di-
agnosis. Finally, it is recommended to investigate the type of 
physical activity performed by employees or if they lead a 
sedentary life.  

WHAT DOES THIS STUDY CONTRIBUTE AND 
SOME CONSIDERATIONS? 

The use of a diagnostic tool such as BMI, whose weight-for-
height formula has changed its reliability due to changes in 
the population’s lifestyle, for which other anthropometric and 
biochemical variables must be integrated as was done in this 
study. We know that, given the economic problems, in addi-
tion to the lack of a research culture, the use of accessible 
tools such as the BMI will continue to be a resource that can 
carry out diagnostic biases, therefore it should be recom-
mended to use the BMI and as a complement to the variables 
studied. in this studio. 

Work environments generate stress that has been associ-
ated with greater overweight and obesity and with it an in-
creased risk of metabolic syndrome, type 2 diabetes, hyper-
tension and dyslipidemia mainly, but despite the vast scientific 
evidence, the implementation of the Findings of the studies 
have remained in identifying and diagnosing as we have done 
in this study but not in the effective and immediate imple-
mentation of interventions in the workplace, so one of the de-
scriptive and analytical study is that operational research is 
promoted and therefore Therefore, the institutions know the 
risk factors that their workers present or develop and thereby 
achieve the sensitization of decision makers to change their 
institutional policies and implement intervention programs. 
Finally, it should be noted that these data from this study al-
lowed the design of a pilot intervention program in occupa-
tional health. Finally, although the sample was not represen-
tative for buying men and women, we can derive the problem 
that occurs in women regarding a greater cardiovascular risk 
and this does allow the visibility of gender in the intervention, 
especially since it is an institution with a greater number of 
women and by age range. 

CONCLUSIONS 

According to the results of nutritional and metabolic risks in 
workers of State Laboratory of Public Health of the State of 
Guanajuato were overweight and obesity in 2 men and 12 
women; waist circumference in 66.6% of women were in-
creased and percentage of body fat was detected as un-
healthy in 76% of women and in three participants men; with 
distribution of type android fat mass in 52% of women and in 
two participants men. Regarding the biochemical parameters 
were above results of reference values   cholesterol, triglyc-
erides and LDL and for HDL was decreased. Although blood 
glucose levels found not altered in any of the participants in-
cluded if neighboring levels were found, and it is necessary to 
perform immediate action steps, since a glucose uptake in the 
presence refers upper limit resistance insulin, which in the 
long term can develop T2DM.  

Relating anthropometric and biochemical parameters based 
on the NCEP-ATP III metabolic syndrome was diagnosed in 5 
workers. It should be noted that the metabolic syndrome only 
found in women and, it increased with the age. It was evident 
that the three most frequent in participants metabolic factors 
were visceral obesity, high triglycerides and decreased HDL. 

Given these results is considered critical promote good 
habits that could be through a healthy program with optimiz-
ing resources of the institution that benefit the work condi-
tions, considering that the workplace is an appropriate envi-
ronment to implement health programs including prevention, 
control and management of chronic diseases, as this is where 
workers spend most of their time; Since all workers should 
enjoy the highest attainable standard of physical and mental 
health and favorable working conditions, it is not only impor-
tant for primary prevention of risks but also for increasing life 
expectancy. The knowledge generated could be helpful to es-
tablish new strategies work as a self-management program, 
which must become a priority for intervention, given the im-
portance of taking action in a timely manner in the workplace, 
to prevent and control metabolic diseases which favor the 
work loss and increase health costs. 
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