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The purpose of this study is to assess the long run relationship between electricity production and 

economic growth in Cameroon. This was done using the Johansen Cointegration test and the fully 

modified OLS method. Our results show that economic growth and electricity production are 

cointegrated thus has a long run association-ship. Furthermore the FMOLS output reveals that, 

electricity production from hydroelectricity plant (electricity produced from renewable source) 

significant and positively contribute to economic growth whereas electricity produced from oil 

(electricity produced from non-renewable source) negatively contribute to economic growth. 
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Introduction 

 

Cameroon is a country situated in Central 

Africa. Its population growth has been 

increasing at an average yearly rate of 2.6% 

within the past two decades. As a result of 

increasing population, electricity consumption 

has also been increasing. The country is 

endowed with a gigantic hydroelectric 

potential, which places it second potential 

hydroelectric producer in Sub Saharan Africa 

after Democratic Republic of Congo. For the 

past three decades the country has been 

struggling to impulse sustainable economic 

growth, regardless of its hydroelectric potential 

to generate green and renewable energy, to 

supply industries in other to boost economic 

growth.  

 

The recently construction projects of 

hydroelectric dams and that of thermal energy 

generators in Cameroon has been of great 

concern to businesses and to the government as 

well, most effectively due to the fact that for 

more than 20 years as from today, many 

companies in Cameroon have been operating 

under capacity due to rampant electricity 

outages resulting from unstable supply of 

electricity as a result of increasing demand, 

droughts and crumbling of existing 

installations. This has put the country into a 

difficult situation of social unrest as 

unemployment among youths has been 

increasing year after year. The government of 

Cameroon has engaged itself into heavy 

investment projects to build many dams with 

the prospect to soar electricity production, 

which are waiting to become fully operational.  

 

 

 

 

 

Political debates are focused on the 

solution of economic growth and job creation in 

Cameroon, and some analyst of the civil society 

have been urging the government to encourage 

investment such that electricity supply should 

be increased through production. Thus arises 

three different views: 

 

1) There is a bidirectional relationship 

between electricity consumption and 

economic growth. 

2) Electricity consumption does not 

have a causal relationship with 

growth. 

3) There is a uni-directional causal 

relationship between electricity 

consumption. 

 

To understand this dilemma, we decided 

to look at the contribution of electricity 

production (renewable and non-renewable) to 

national output in Cameroon from 1975 to 

2013. This leads us to ask the main question 

this paper is to resolve: Does electricity 

production influence economic growth in 

Cameroon? We then proceed to hypothesise on 

the research question by stating that: Ho: 

Electricity production from renewable sources 

positively impact on economic growth; while 

Electricity production from oil sources 

negatively impact on economic growth in 

Cameroon. 

 

To be able to answer this question, we 

are going to use the Fully Modified Ordinarily 

Least Squares (FMOLS) method developed by 

Phillips and Hansen in 1990. We choose this 

method because it gives us reliable results as 

we are going to explain in the Data and 

methodology section. Before then, we are going 

to talk about electricity Consumption and 

Economics Growth in Cameroon.  
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Then the Electric power transmission 

and distribution losses versus Electricity 

production from oil sources in Cameroon will 

be compared. After that we will end up with the 

Conclusion and recommendations. 

 

An Overview of Electricity production and 

Economics Growth 

 

Cameroon is blessed with numerous 

sources of electricity supply but most of these 

sources are not being used and in this 

cornucopia, there is the monopolization of a 

single source hydropower. Of all the electricity 

produced and sold in Cameroon, hydropower 

accounts for about 95%. Within the Sub-

Saharan African states, Cameroon ranks second 

with a potential of about 55.2 GW per a 

producible potential of 294 TWH/year behind 

the Democratic Republic of Congo in 

hydropower production.  Despite the heavy 

reliance on hydropower, only about 20% of 

Cameroonian has access to the grid network. 

Most of the people connected to the grid are 

urban residents while rural electrification in 

Cameroon remains on a staggering rate of less 

than 15% (Wirsliy, 2010).  

 

Another principle source of energy used 

in Cameroon for electricity production is fuel 

which accounts for about 11% of the total 

electricity produced in the country.  Cameroon 

is blessed with sunlight and where by the 

average sunlight intensity is 2,327.5 TWH. This 

gives the country a good potential of biomass 

with its 20 million hectares of tropical forest, 

and its natural gas reserve is estimated at 110 

thousand million . Despite these numerous 

sources, little investments have been made to 

develop their uses (Egbe, 2010).  

 

 

 

Presently, Cameroon has three 

hydropower production dams, namely 

Songloulou, Edea and Lagdo with respective 

installed generating capacities of 387 MW, 

263MW, 72 MW. There are also three other 

dams devoted to reinforce the Edea and 

Songloulou plants. These three retaining dams 

are Mbakaou constructed on river Djerem, 

Bamendjin constructed on river Noum and 

Mape constructed on river Mbam. The three 

retaining dams constructed on the main 

tributaries of the river Sanaga are aimed to 

augment the power generated of the Edea and 

Songloulou power stations during the period of 

low water mark. Due to the high cost of 

production, transportation and distribution of 

electricity during drought period many 

Cameroonians are been disconnected from the 

grid due to price increment by the energy 

company AES-SONEL Cameroon (Tchouaha, 

2012). 

 

Electric power transmission and distribution 

losses versus Electricity production from oil 

sources. 

 
 
Table 1 Electric power transmission and Distribution 

losses vs Electricity production from oil Sources 
 

This graph shows the frequency of electricity 

power transmission and distribution losses 

compare to that of electricity production from 

oil sources from 1975 to 2013. We have 

decided to divide this histogram into three parts 

that is: 
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1) 1975 to 1980 (electricity power 

transmission and distribution losses is 

almost equal to electricity production 

from oil sources) 

 

2) 1981 to 2006 (electricity power 

transmission and distribution losses is 

more than thrice as large electricity 

production from oil sources) 

 

3) 2007 to 2013 (electricity power 

transmission and distribution losses is 

almost equal to  three quarter of 

electricity production from oil sources) 

 

From this graph it is evident that electric power 

transmission and distribution losses have been 

extremely greater than electricity production 

from oil sources in Cameroon. It is only as from 

2006 that the situation was reversed; yet 

electricity production from oil sources has 

almost never account for twice of electricity 

losses, to overshadow these losses. This led us 

to say electric power transmission and 

distribution losses may be so important in 

Cameroon such that it could wipe out the effect 

of electricity production from oil sources. 

 

Literature review 

 

A majority of studies found that there exist a 

unidirectional causality between electricity 

consumption and economic growth, other 

studies such  as  Ogundipe and Apata (2013) , 

Bildirici  and  Kayikci  (2012),  Gurgul  and  

Lach  (2011),  Hu  and  Lin (2013), and even 

Nazlioglu et al.  (2014) found that there was 

bidirectional causality between electricity 

consumption and economic growth.  

 

 

 

 

Another sets of studies such as Altinay 

and Karagöl (2005), Shiu and Lam (2004), and 

Atif and Siddiqi (2010) have found that there 

was unidirectional causality from electricity 

consumption to economic growth, on the 

opposite other studies going from Ozun and 

Cifter (2007), Ciarreta and Zarraga (2007), Hye 

and Riaz (2008), Adom (2011) to Akinwale et 

al. (2013) found that there was unidirectional 

causality from economic growth to electricity 

consumption. The findings of Asaduzzaman 

and Billah (2008) also found positive 

relationship between energy consumption and 

economic growth for Bangladesh using data 

spanning from 1994– 2004 and reported that 

higher level of energy use led to higher level of 

growth. The study conducted by Lean and 

Shahbaz (2012) claim that electricity 

consumption has positive impact on economic 

growth and bi-directional Granger causality has 

been identified between electricity consumption 

and economic growth in Pakistan. Akinlo 

(2009) conducted a study in Nigeria to 

investigate relationship between economic 

growth and electricity consumption during the 

period 1980 to 2006. The result exhibits that 

there is unidirectional Granger causality 

running from electricity consumption to real 

GDP and suggested use of electricity could 

stimulate the Nigerian economy 

(Masuduzzaman, 2013). Relatively  few  

studies  such  as  Yu  and  Hwang (1984) and  

Aktaş  and  Yılmaz  (2008)  have reached there 

were no causality between electricity 

consumption and economic growth”. In a 

related study, Ozturk and Acaravci (2011) using 

an ARDL Bounds Cointegration approach 

investigated the relationship and the direction 

of causality between electricity consumption 

and economic growth for 11 Middle East and 

North Africa countries (MENA) from 1990-

2006.  
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The authors found no unique evidence 

of long-run equilibrium relationship between 

electricity consumption and economic growth 

in Iran, Morocco and Syria. However, the study 

found the existence of level relationship 

between electricity consumption and economic 

growth for Egypt, Israel, Oman, and Saudi 

Arabia. The test of causality revealed a one- 

way short-run Granger causality from economic 

growth to electricity consumption in Israel. In 

Egypt, Oman, and Saudi Arabia, the causality 

test revealed the existence of one-way both 

short and long-run Granger causality from 

electricity consumption to economic growth. 

Generally, the authors concluded that their 

results suggest that there is weak evidence on 

the long-run and causal relationship between 

electricity consumption and economic growth 

in MENA countries (Adom, 2011). It therefore 

becomes evident that the direction of causality 

between electricity consumption or production 

depends mostly on the country in which the 

study is undertaken. Thus the existing literature 

reveals that due to the application of different 

econometric methodologies and different 

sample sizes, the empirical results are very 

mixed and even vary for the same country and 

are not conclusive. 

 

Data and Methodology 

 

In this section we present first of all the choice 

of the model, the data collection process, the 

statistical tests and the results and 

interpretations. 

 

Choice of model 

  

The model we use in this study is a 

development of the well-known Cobb-Douglas 

model. This model has been chosen because it 

enables us to assess the elasticity of economic 

growth relative to electricity production.  

We decided to look at electricity 

production impact on economic growth rather 

than consumption because very few studies 

have related electricity production to economic 

growth. Cobb-Douglas from their model of 

economic growth propounded that: 

                                                            

 

They develop this model in such a way 

as to explain that, in an economy there are two 

main factors that are substitutable (capital and 

labour), and they significantly influence 

economic growth. Their model also includes 

the productivity factor A, which can deter or 

boost economic growth, thereby playing as a 

counter force to one of the two main 

substitutable factors (capital and labour); there 

come the introduction of electricity production 

as an element of the productivity factor to fit 

into our model. Therefore we can extend the 

Cobb-Douglas model to become: 

                                                 (2) 

 

We introduce the logarithm function in 

other to make equation 2 linear in the 

parameters, so that we can use the regression 

technique to determine the elasticity of 

economic growth on electricity production. 

Therefore we obtain: 

 

                        (3) 

 

Where  

 is national output in current local currency 

(CFA Franc),   is the productivity factor less 

electricity production component,  is Gross 

fixed capital formation in current local currency 

(CFA Franc),  is the total labour force, 

 is Electricity production from 

renewable sources (kWh) and  is 

Electricity production from oil sources which is 

the proxy for non-renewable electricity 

production (kWh). 
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Data collected process 

  

The data we used in this study are collected 

from the online world development indicator 

database. We used Eviews 8 econometric 

software to analyse the data and to perform the 

fully modified ordinary least squares regression 

technique. 

 

Statistical test 

Unit root test 

Table 2 Group unit root test for the variables of the 

model 

 

From table 2 we can conclude that the 

series are not stationary at level, so we proceed 

to look if they are at first difference, which 

turns out to be conclusive; therefore we proceed 

to test for the cointegration of the unit rooted 

variables, this is done using the Johansen 

cointegration test, we choose to use the panel 

unit root test rather that the individual unit root 

test because recent literature suggests that 

panel-based unit root tests have higher power 

than unit root tests based on individual time 

series Levin et.al (2002). 

 

Cointegration test  

 

It is well known that many economic time 

series are difference stationary. In general, a 

regression involving the levels of these I(1) 

series like in this study, will produce 

misleading results, with conventional Wald 

tests for coefficient significance spuriously 

showing a significant relationship between 

unrelated series (Phillips 1986).  

Engle and Granger (1987) note that a 

linear combination of two or more I(1) series 

may be stationary, or I(0), in which case we say 

the series are cointegrated. Such a linear 

combination defines a cointegrating equation 

with cointegrating vector of weights 

characterising the long-run relationship 

between the variables. We will work with the 

standard triangular representation of a 

regression specification and assume the 

existence of a single cointegrating vector 

(Hansen 1992b, Phillips and Hansen 1990). 

Consider the ( dimensional time series 

vector process , with cointegrating equation 

                                   (4) 

 

Where  deterministic 

trend regressors and the stochastic regressors 

are governed by the system of equations:  

 

ET      (5) 

 

The -vector of  regressors enter 

into both the cointegrating equation and the 

regressors equations, while the  -vector of  

are deterministic trend regressors which are 

included in the regressors equations but 

excluded from the cointegrating equation (if a 

non-trending regressor such as the constant is 

present, it is assumed to be an element of   

so it is not in  ). 

 

From table 5 at the appendix we 

performed the Johansen cointegration test to 

assess if the series are cointegrated, that is to 

know if the variables of interest have long run 

association-ship. We came out with the 

conclusion that given the result of the Trace test 

and the Max-eigenvalue test statistics values, it 

is evident that the null hypothesis of no 

cointegration of the variable is rejected at 5%, 

stipulating the presence of at most 2 

cointegrated equations. 

 

Group unit root test: Summary  of Series:  ELPO, ELPR, GDP, K, L  

Level group Unit root test   

Method Statistic Prob.** 
Cross-

sections Obs Decision 

Null: Unit root (assumes common unit root process)   

Levin, Lin & Chu t*  3.76689  0.9999  5  189 Ω 

Null: Unit root (assumes individual unit root process)   

Im, Pesaran and Shin W-
stat   4.95705  1.0000  5  189 Ω 

ADF - Fisher Chi-square  1.21898  0.9996  5  189 Ω 

PP - Fisher Chi-square  1.17044  0.9996  5  190 Ω 

Ω has a unit root (not stationary), Ϡ  do not have a unit root (stationary) 

First difference unit root test    

Method Statistic Prob.** 
Cross-

sections Obs Decision 

Null: Unit root (assumes common unit root process)   

Levin, Lin & Chu t* -12.6989  0.0000  5  185 Ϡ  

Null: Unit root (assumes individual unit root process)   

Im, Pesaran and Shin W-
stat  -12.0658  0.0000  5  185 Ϡ  

ADF - Fisher Chi-square  111.394  0.0000  5  185 Ϡ  

PP - Fisher Chi-square  112.086  0.0000  5  185 Ϡ  

Ω has a unit root (not stationary), Ϡ  do not have a unit root (stationary) 
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To be able to come out with reliable 

long run estimate of the parameters given that 

the variables of interest are cointegrated at first 

difference I (1), the Fully Modified Ordinary 

Least Square regression is employed. The 

estimator employs preliminary estimates of the 

symmetric and one-sided long-run covariance 

matrices of the residuals. Let be the 

residuals obtained after estimating 

 the may be obtained indirectly as 

from the levels regressions 

. 

 

Phillips and Hansen (1990) propose an 

estimator which employs a semi-parametric 

correction to eliminate the problems caused by 

the long run correlation between the 

cointegrating equation and stochastic regressors 

innovations. The resulting Fully Modified OLS 

(FMOLS) estimator is asymptotically unbiased 

and has fully efficient mixture normal 

asymptotic allowing for standard Wald tests 

using asymptotic Chi-square statistical 

inference. 

 

Results and interpretation 

 

                                    (6) 
 

The estimated coefficients are presented 

in table 6. Of central importance are the 

coefficients  which imply that the 

estimated cointegrating vector for  and 

electricity production from renewable and non 

renewable are 1.73, and -0.013. The P-values of 

all these estimated parameters are highly 

statistically significant as they portray values 

equal to zero, except for the case on non-

renewable electricity elasticity which is 

statistically significant at the threshold of 5%.  

We proceed to test if effectively the elasticity 

coefficient is different from zero, since it is 

weakly significant. This is done using the Wald 

test as can be seen on table 10, from which we 

are able to reject the null hypothesis of the 

parameter being equalled to zero. Therefore we 

conclude that electricity production from non-

renewable sources do contribute negatively to 

economic growth in Cameroon.  

 

The Durbin-Watson statistic is 1.64 

which is closed to 2, as an indication of the 

absence of autocorrelation of the unobserved 

parameter and the independent variables; but 

we cannot rely solely on this result in the case 

of FMOLS Pedroni (2000); without further 

investigation so we proceed, with the VIF test 

on table 9, to conclude that their centred values 

are all below 10 as an indication of the absence 

of multi-collinearity among the variables, 

which confirm the absence of serial correlation. 

Also the fit is very strong with a value of 98.4% 

to indicate that the independent variables of our 

model explain national output variable in 

Cameroon with an accuracy 98.4% as can be 

seen on table 6 and table 7.  

 

From table 6 it is evident that, on 

average a percentage change in electricity 

production from renewable sources holding 

constant electricity production from oil sources 

(Electricity production from non-renewable 

sources) would impulse national output growth 

by 1.74%, while on the same token a 1% 

change of electricity production from oil 

sources holding electricity production from 

renewable sources constant would impede on 

economic growth by 0.013%. From the above 

we conclude that the positive signs of the 

elasticity of electricity production from 

renewable sources and the negative sign of the 

elasticity of electricity from non-renewable 

sources corroborate with what we expected as 

hypothesised at the introduction.  
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Therefore electricity production has a 

positive relationship with economic growth 

depending upon the source of electricity 

production in Cameroon. Yet we want to be 

sure if there is causality between these variables 

of interest and economic growth in Cameroon, 

so we proceed with the granger causality test. 

The results are on table 8, from which we 

conclude that there is no causality between 

electricity production and economic growth in 

Cameroon. But there exist unidirectional 

causality going from GDP to electricity 

production from non-renewable sources. The 

test of causality shows that it is national output 

that causes electricity production from non-

renewable source, meaning that the country 

needs to use a good portion of its output to 

convert into electricity of non-renewable 

sources, thereby playing as a counter force to 

economic growth. 

 

Conclusion and recommendations 

 

The main objective of this study is to question 

the contribution of electricity production on 

economic growth in Cameroon between 1975 

and 2013. From the ongoing, it is evident that 

globally taken electricity production contributes 

significantly and favourably to economic 

growth in Cameroon.  

 

Therefore it should be reminded that 

electricity is being produced from two main 

sources in Cameroon (Electricity production 

from oil sources and Electricity production 

from renewable sources). Our results show that 

electricity produced from oil sources impact 

significantly and negatively on growth in 

Cameroon, while electricity produced from 

hydroelectricity plan (Electricity production 

from renewable sources) significantly and 

positively impact on economic growth in 

Cameroon.  

Though electricity production 

significantly impact on economic growth in 

Cameroon, we found that it does not cause 

economic growth. The causality goes instead 

from economic growth to electricity production 

from non-renewable sources, proving that the 

government of Cameroon is under using its 

resources by allocating a consistent portion of 

its national output to produce electricity from 

non-renewable sources, which in return 

contributes to deter economic growth in the 

country. This conclusion and remarks drive us 

to recommend to policy makers to reduce 

resources allocated to the production of 

electricity from oil sources and convert it into 

investment on solar energy which is abundant 

and less costly to be produced in Cameroon. It 

has been noticed that Electric power 

transmission and distribution losses for the past 

three decades has been accounting for an 

average of 14% of electricity production in 

Cameroon, this should be reduced. To be done, 

the electricity distribution and transportation 

department should work to reduce these losses 

by using well adapted cables and logistic 

materials for transportation purposes; and also 

to constantly checking the plants and 

machineries (such as poles and cables, 

transformers etc.) in such a way as to replace 

them as soon as before they start showing signs 

of complete worn out. Most importantly the 

electricity regulation board from its French 

acronym (Agence De Régulation De L’énergie 

Électrique) should make a path way in such a 

way that the electricity company and to a larger 

extend the government should invest in the 

extension of electrification lines into rural areas 

in other to connect these areas to the grid.  
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At last but not the least we recommend 

that the cost of domestic electricity which cost 

about 50% more as compare to unit cost of 

industrial connectivity should be reduced, in 

other to enable the rural population and the 

greatest portion of the population to have access 

to electricity, which would definitely improve 

standard of living and create more jobs among 

youths. 

 

Due to this we expect that since the 

government of Cameroon is claiming to work 

in other to boost economic growth in other to 

be two digits in the coming years such as to 

become an emerging economy is a near future, 

it has to augment its production of renewable 

electricity such that the percentage increase in 

production should be around 5%. 
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Introduction 

 

The Cymbopogon citratus, commonly known as 

lemongrass, is a plant that is cultivated in most 

tropical and subtropical countries, belongs to 

the grass family, is consumed as aromatic 

beverage and is used in traditional medicine 

(Schaneberg and Khan, 2002). Wannissorn et 

al. (1996) reported that citral is the main active 

component of lemongrass oil, giving it a 

characteristic odor (Parikh and Desai, 2011). 

Studies have shown that some components of 

the oil have antimicrobial effects (Bassolé et al., 

2011) and antifungal (Wannissorn et al., 1996; 

Sánchez-García et al., 2007; Nguefack et al., 

2009); in this context the essential oil of 

Cymbopogon citratus has been added in 

formulations of chitosan films (Ojagh et al., 

2010). 

 

Although some AE have been shown to 

provide a positive effect in the mechanical and 

water vapor permeability properties in edible 

films (Souza et al, 2011;.. Abdollahi et al, 

2012), there is still little information (Peng et al 

., 2013) to be added in chitosan films. To 

consider an edible film of good quality should 

have low water vapor permeability and good 

mechanical properties in addition to preventing 

moisture loss or absorption of water through the 

food matrix (Dotto et al., 2011). 

Currently, chitosan is a polymer that plays an 

important role in the global economy, as it is 

biocompatible, biodegradable, edible and 

antimicrobial (Martelli et al., 2013). It also has 

the ability to form films that are used in 

preserving fruits and vegetables, (Jiang et al, 

2011;. Mura et al, 2011;. Jirukkakul, 2013), 

which have low oxygen permeability (Moreno 

Osorio et al, 2010;. Kim et al., 2003; and 

Korkhov Kerch, 2010;. De Moura et al, 2011), 

however the main drawback of their high 

permeability is water vapor, which could be 

improved by adding components such as AE 

(Cháfer et al, 2012;. Krkic et al, 2012.). 

Target 

 

The purpose of this study was to evaluate the 

physicochemical, mechanical and barrier 

properties of chitosan films adding citratus 

lemongrass essential oil at different 

concentrations. 

 

Materials and methods 

Materials 

 

Chitosan, commercial grade, deacetylation 

greater than 80% and less than 0.5% insoluble 

material, glycerol and acetic acid were 

purchased from Sigma-Aldrich, St. Louis, USA 

The Cymbopogon citratus was acquired from 

the coarse center of Puebla. 

 

Extraction of essential oil 

 

The plants were dried at room temperature for 

one week, extending in trays, turning three 

times daily for ventilation and accelerate 

drying, preventing the growth of 

microorganisms. The essential oil of 

Cymbopogon citratus was obtained by the 

method of hydrodistillation from 50 g of plant 

material, the extraction time was 60 minutes 

(Baizabal, 2010). 

 

Preparation of the film forming solution 

 

Chitosan (1% w / v) in aqueous glacial acetic 

acid (0.1%, w / w 25 ° C) was dispersed. It was 

constantly stirred with a magnetic stirrer for 4 

hours. After the chitosan was completely 

dissolved, filtered through a gauze. 2.5% 

glycerol (w / w chitosan) was added as 

plasticizer, stirring the solution for 1 hour. The 

essential oil of Cymbopogon citratus is 

dissolved in 0.1% Tween (v / v) and added to 

the solution to achieve concentrations of 0.05, 

0.1 and 0.25%, stirred 1 hour and then bubbles 

were removed by placing the solution under 

vacuum. 
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Filming 

 

Films were formed by the casting technique 

used by Eum et al. (2009), 200 mL of the 

chitosan solution was emptied containers in 

nonstick 20 x 20 cm and dried at 30 ° C for 48 

h. Once dried, they were detached from the 

plate by keeping them at a relative humidity of 

50 ± 5% for 48 hours to be analyzed 

subsequently. Each treatment was performed in 

triplicate 

 

Film thickness 

 

The thickness of the films was measured with a 

micrometer Bag (Mitutoyo No. 2412F, USA) 

with a resolution of 0.001 in. The films were 

measured in 8 points of the same sample was 

considered the average value. 

 

Solubility 

A modified method Andreuccetti et al. (2011) 

was used to measure the solubility of the film; 

pieces of film (2 x 2 cm) were cut dried at 70 ° 

C for 24 to 18 h in Hg for the initial dry mass. 

The films were placed in beakers containing 50 

mL of 30 mL distilled water. The beakers were 

covered with plastic and stored at room 

temperature for 24 h. Then the remaining water 

in the beakers was discarded and the residual 

film was rinsed with distilled water. Waste film 

pieces were dried at 70 ° C to 18 in Hg to 

determine the dry mass. The solubility was 

calculated using the following equation: 

 

(1) 

 

Where: Mi and Mf are the initial and 

final mass of sample in grams. 

 

 

 

 

 

Mechanical Properties 

 

Tensile properties were determined using a 

model TA-TX2 texture analyzer (Texture 

Technologies Corp., USA) according to the 

method of Leerahawong et al. (2011) with some 

modifications. The films were cut into squares 

of 9 x 9 cm parameters for tensile strength, 

plastic circular cell diameter of 3.9 cm were 

used to maintain the fixed and stretched films. 

Strips of 6 x 1 cm were used to determine the 

percent elongation at break. For measuring the 

parameters described above a load cell of 25 kg, 

a cylindrical probe with diameter 0.4 cm, at a 

speed of 1 mm / s and the distance traveled by 

the needle was 20 mm was used. The tensile 

strength and elongation percentage were 

calculated using the following equations: 

 

  (2) 

 

Transversal area= Film thickness(mm) x film 

width (mm) 

Where f is the breaking force (N) and A is the 

cross sectional area of the film in m2. 

 

                    (3) 

Where: L is the increase in length in the 

breaking point (mm) and L is the length of 20 

mm initial attachment. 

 

Water vapor permeability 

 

The water vapor permeability was determined 

using the E96-E96-10 (ASTM) method, film 

rectangles 2 x 2 cm were cut and placed in the 

mouth of pesasubstancias (PS) with diameter of 

2.01 cm, containing 2 g anhydrous calcium 

chloride (0% relative humidity) for a pressure 

gradient. The film joined the mouth of PS with 

parafilm to avoid leaks. PS were placed in a 

desiccator containing saturated NaCl (75% RH) 

at 25 ° C solution. Water transmission was 

calculated through the film PS weight gain.  
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Weights were recorded every two hours for ten 

hours. Weight change of PS is plotted against 

time, the slope of each line by linear regression 

were calculated. The coefficient of water vapor 

transmission (WVTR) was calculated from the 

slope (gh-1) divided by the cell area (cm2), The 

permeaza WVTR was obtained by dividing the 

difference of water vapor pressure through the 

film (g / h.cm2.Pa). Thickness (mm) was 

measured and this determination permeability 

(WVP) (g.mm/h.cm2.kPa) was calculated. 

Three replicates were performed for each 

treatment. 

 

Statistical Analysis 

An analysis of variance and Tukey tests were 

performed to assess differences between 

treatment means using the Minitab 16 software 

(LEAD Technologies Inc., NJ). A P <0.05 was 

considered statistically significant. 

 

Results and discussion 

Solubility 

 

Edible films solubility is an important feature 

because it can influence the stability of the film 

in humid environments. The films made 

without tween 20, showed increased solubility 

values with increasing concentration of AE, 

presented the highest value of 45,759 ± 0021 at 

a concentration of 0.25%, as shown in Graphic 

1. It showed a decrease solubility values in 

control and film AE 0.05%, this behavior may 

be attributed to the effects of crosslinking 

between the chitosan and the AE (Peng et al., 

2013). Movies with tween AE showed 

increased solubility values from control. This is 

attributed to the weak interactions tween 

chitosan with AE, oil droplets migrate to the 

surface of the film, the film contacting with 

water the oil droplets which are in the surface 

of the film are released in the water, increasing 

the contact area of the film with water leading 

to increased solubility in the film, this effect 

was reported by Zhong and Li in 2011.  

Significant difference (p <0.05) was 

found in films made with 0.05, 0.1 and 0.25% 

tween 20 with respect to control. In films made 

without tween at concentrations of 0.1 and 

0.25% AE significant difference (p <0.05) was 

observed compared to the control and movies 

with 0.05% AE. The values obtained in this 

study are similar to those reported by Rhim et 

al., (1997) based films carrageenan. Higher 

solubility values of 92.3 ± 1.3 to 97.3 ± 1.5 

were reported by Moura et al., (2011) films 

based on cellulose with chitosan. Moreover 

Rawdkuen et al., (2012) reported values of 

43.96 ± 2.57 to 57.51 ± 2.04 in gelatin based 

films. 

 

 
Graphic 1 Solubility of Chitosan films with 

essential oil of Cymbopogon citratus at 

concentrations of 0, 0.05, 0.1 and 0.25 with and 

without Tween AE. a-c  

 

Different letter indicates significant difference 

between treatments, determined by the Tukey 

test (P0.05). 

 

Elongation 

 

Elongation is a measure of the stretchability of 

the film before breaking; this property is related 

to the intermolecular forces of the film. (Atares, 

et al., 2010).  

36

37

38

39

40

41

42

43

44

45

46

47

0 0.05 0.1 0.25

S
o

lu
b

il
it

y
 (

%
) 

Oil Concentration(%) 

Con

tween
Sin

tween



16 

 

Article                                                                                                   ECORFAN-Bolivia Journal 

CHEMESTRY                                                                     December 2014 Vol.1 No.1 12-20 
 

 
ISSN-On line: (In Process) 
ECORFAN®All rights reserved. 
. 

VÁZQUEZ M., GUERRERO J., MATA M. Effect of essential 
oil of cymbopogon citratus on physico-chemical properties, 

mechanical and barrier films of Chitosan. 

In Graphic 2 a significant (p <0.05) is 

observed in the elongation values by increasing 

the concentration of AE in films made with 

tween, indicating a loss of the macromolecular 

mobility. Sánchez-González et al., 2010; Ojagh 

et al., 2010; Peng and Li, 2014, reported that 

the elongation at break decreases on chitosan 

films by incorporating essential oils of 

bergamot, cinnamon, lemon and thyme, these 

authors report that chitosan composition, the 

plasticizer type and the presence of surfactants 

have an effect on the mechanical properties of 

the films. In films made without tween 

increased elongation values by increasing the 

oil concentration from 0.1 to 0.25% present. 

Higher elongation values were obtained by 

Leerahawong et al., 2011, in protein-based 

films obtained from squid, because the 

formulation of the film-forming solution. 

 

 
Graphic 2 Elongation chitosan films with 

essential oil of Cymbopogon citratus at 

concentrations of 0, 0.05, 0.1 and 0.25 of EO 

with and without Tween. a-c 

 

Diferent letters indicates significant difference 

between treatments, determined by the Tukey 

test (p ˂  0.05). 

 

 

 

Tensile strength 

The effect of increasing concentrations of AE in 

films with and without Tween shown in 

Graphic 3, the results showed a decrease in the 

values of tensile strength with increasing 

concentration of AE, with and without Tween. 

This behavior is considered because of a strong 

interaction between chitosan and AE producing 

a crosslinking effect, decreasing the free 

volume and molecular mobility of the polymer. 

Having the lowest value of 0.5960 ± 0.011 in 

films with 0.25% Tween EO, showing 

significant difference (p <0.05) compared to 

films made with 0.05 and 0.1% of EO. Peng, et 

al., (2013) reported a decrease in the TS values 

AE lemon incorporate chitosan films relative to 

the control. However Ojagh, et al., (2010) 

reported an increase in TS values by adding 

cinnamon AE films, this behavior is attributed 

to the type of chitosan, plasticizer type and 

interactions between the AE and chitosan. 

 

 
Graphic 3 Tensile Strength on films of 

chitosan with essential oil of Cymbopogon 

citratus at concentrations of 0, 0.05, 0.1 and 

0.25 of EO with and without Tween. a-c 

 

Diferent letters indicates significant difference 

between treatments, determined by the Tukey 

test (p ˂  0.05). 
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Water vapor permeability 

 

One of the main functions of edible films is to 

minimize moisture transfer between the food 

and the atmosphere surrounding it. Therefore 

the water vapor permeability should be as low 

in order to increase the shelf life of the food 

(Hosseini et al., 2013). Lower permeability 

values are presented in movies with tween 

compared with the values displayed in movies 

without tween. AE adding chitosan films 

without tween improved barrier properties to 

water vapor in the films, this effect was 

reported by Ojagh et al., (2010) AE chitosan 

films with cinnamon. Movies made with 0.05% 

Tween AE and had lower permeability values 

of 0.8309 ± 0.11 × 10-5 g.mm/h.cm2.kPa. 

 

 
 

Graphic 4 Water vapor permeability in 

chitosan films with essential oil of 

Cymbopogon citratus at concentrations of 0, 

0.05, 0.1 and 0.25 of EO with and without 

Tween. a-b 

 

Diferents letters indicates significant difference 

between treatments determined by the Tukey 

test (p ˂  0.05). 

 

Conclusions 

This study shows that chitosan films formulated 

with essential oil of Cymbopogon citratus at 

concentrations of 0.25% Tween have a 

significant effect on the film thickness. Films 

with AE and tween showed increased solubility 

values from control. A significant decrease in 

elongation values to increase the concentration 

of AE in films made with Tween was shown. 

Adding chitosan films AE has an effect on the 

values of tensile strength. The essential oil of 

Cymbopogon citratus showed stability 

properties of water vapor permeability of films 

made based on chitosan. Chitosan is a 

biopolymer promising for food packaging, the 

moisture sensitivity can be improved by adding 

AE of Cymbopogon citratus. 
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Introduction 

 

The publication of the article entitled "Deaf 

people require more work and interpreters" 

developed by Roxana Escobar N., by the 

newspaper "El Deber" dated September 27, 

2010, the points, conclusions and decisions 

taken are published by "Boliviana Federation of 

Deaf - Febos "in its global week that took place 

at that time, of which the following are rescued: 

 

- The Febos considers that the 

implementation of the law against racism 

and discrimination, never let you call them 

deaf, but deaf, considering as a challenge to 

overcome the biggest barrier that means 

communicating without losing their 

identity, (make through sign language), 

equal access to school education, higher and 

work. 

 

- In the event the president of the Bolivian 

Federation of the Deaf, held that the hearing 

population assumed a deal of discrimination 

on the deaf community and called 

sensitization. "They call us deaf, but we 

have our own identity and culture; we 

communicate through sight and sign; our 

eyes are our ears, "he said. 

 

- It was also recognized that at that time and 

even today there is no current figures on 

how many deaf people exist at national 

level, the only thing that counts is the 

census of 2001 based on only 3 disabilities 

yielded the following data: 61,145 

households reported having one or more 

persons with disabilities of this Total 26 

016 belong to urban areas and 35,129 in 

rural areas. 

 

 

 

 

 

- The need for a greater number of 

professionals and renowned performers was 

established as the biggest barrier is that they 

cannot communicate with the hearing 

population, nor know, because most TV 

channels do not broadcast the news on 

language sign and cell use it only to send 

text messages. The limiting communication 

is an obstacle to access to employment; they 

can only access lower and non-hierarchical 

work. 

 

- Was informed of the opening of the Central 

Bureau of Investigation Sign Language in 

Santa Cruz, with a focus on education of 

deaf children in the country objectives. 

 

- Bolivia recognizes sign language and this 

adds to the 36 languages that exist in 

Bolivia. 

 

- In the event became known the provision of 

40 million Bolivians who receive this sector 

of the government, to invest in training 

programs for the deaf. 

 

According to information obtained from 

the results of the national meeting of deaf 

people in the country and the information 

displayed on the official site 

Febos(http://www.discapacidadbolivia.org/inde

x.php/extensions56/umadis/organizaciones-

civiles14/128-federacion-boliviana-de-sordos-

febos), among the most pressing needs were 

considered that deaf people can access school 

and higher education equal footing with the 

hearing population, with few deaf people who 

have managed to professionalize, with the 

support of the family that has sought help in the 

form early; most only reaches primary.  
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Social inclusion and rehabilitation of 

these people is important to live in a society 

without discrimination, where each and every 

one has the same access to different training 

and work opportunities. Currently, there are 

specialized institutions for people with hearing 

disabilities and verbal communication; 

However, their capabilities are outpaced by 

limited infrastructure and the limited number of 

staff available regarding the number of people 

who come to these, a situation that definitely 

conviction, to a large part of the deaf population 

in Bolivia, to make it look limited in their 

personal, human, educational and professional 

development. 

 

The limitations and adverse situations 

that affect this group of people, who as human 

beings with every right that society offers them, 

means and ways to overcome their limitations, 

and combined with the fact that the various 

departments have not worked something 

specific, but they have only sought solutions in 

traditional mechanisms that have in no way 

officially improved conditions recognized since 

2010 to date, has prompted a research group 

considering the possibilities that currently 

provide us TICS settle, find a solution to this 

problem from the Artificial Intelligence in the 

area of neural networks, considering the 

creation of a neuronal model that allows real-

time interpreting the sounds emitted by people 

in relation to letters, words and expressions and 

transform them immediately in graphical 

representations of Bolivian sign language. 

 

The interest in science is essential 

because the research considers various neural 

models and a set of variables that govern the 

auditory recognition in real time, regardless of a 

specific voice, mathematical models - that 

generate their respective algorithmic language 

interpretation Bolivian signs, and takes into 

account the different features that it has. 

Studies on speech recognition began 

between 1950 and 1959, studies that sought to 

explore the ideas of phonetic - acoustic but 

without satisfactory results. Since 1960, begins 

an explosion in speech recognition research, 

with significant contributions from the 

Japanese. Undoubtedly the most expressive 

technique developed at this time was the 

analysis by Zero Crossing (Zero-Crossing 

Analysis) getting distinguish between various 

regions of the auditory stimulus facilitating 

largely recognition. Another technique, not 

least, developed in the 60s, is the Dynamic 

Programming for time alignment, developed by 

Russian scientist Vintsync, although the basis 

of the concept was considered rudimentary, 

more advanced versions of the algorithm are 

well known widely used in the West that this 

algorithm to the early 80s Bell labs in a series 

of experiments began with the goal of creating 

a speech recognition system irrespective of 

speech. [Rabiner et ai, 1979]. 

 

In 1980 Artificial Neural Networks 

(ANN) [Morgan, 1995] apply, [Jelinek, 1976] 

for recognizing speech patterns. The RNA 

initially was introduced during the 50s; 

however, their results were not considered 

satisfactory due to a number of operational 

problems were corrected as advanced 

recognition. The 80 is, admittedly, the decade 

where progress in seeking speech recognition 

presents its best results. As an example we 

mention the system developed by the Projects 

Agency Defense Advanced Research (DARPA-

USA) which accurately recognizes thousand 

words in continuous communication. These are 

keywords used to control and missile 

command. The program continues in the 90s 

emphasizing AI techniques, such as the study 

area in natural language processing [Bahl et ai, 

1989]. 
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There are several works internationally 

in relation to speech recognition and their 

respective transformation to a sign language, 

they assume different strategies and neural 

models, with their limitations and peculiarities 

in relation to the context and culture to which 

they belong and technological elements used. It 

should be noted that existing systems are able 

to recognize only certain words, while this 

project aims come to recognize any word, 

because the word will not be our sound unit but 

rather the phoneme. 

 

In Bolivia it is not known from studies 

that have addressed this issue, because today is 

still used humans as translators and 

communicators between deaf and hearing 

people either unidirectional or bidirectional. 

Developed in relation to the formalization of 

scientific problem is set as: 

 

"The limited existence of human 

translators Castilian language Bolivian sign 

language or vice versa, which is the main cause 

of the limitations and stagnation in the 

professional and personal development of deaf 

people" 

This work assumes the formulation of the 

following hypothesis: 

 

"An Intelligent System interpretation of 

phonemes corresponding to letters, syllables 

and words in images representing the Bolivian 

sign language, will achieve effectively 

communicate information to deaf people" 

It is assumed objective of this study: 

 

"Designing an intelligent interpretation 

of phonemes corresponding to letters, syllables 

and words in images representing the Bolivian 

sign language". 

 

 

 

Body of work 

 

This investigation within levels that correspond 

to the type of technological research that 

responds to an instance of "Application", 

considering the need to be actively involved in 

the care of neglected social sectors is 

established, the importance of human being 

beyond the limitations this may have, taking 

preventive and remedial measures, which allow 

to project a bright future for the study area, 

seeking to achieve high levels of deaf people 

who can access information without the need 

for a human translator, integrating into society 

and reviving their possibilities for personal 

development and progress. 

 

Artifacts and processes considering the 

use of tools and technology, linguistic, 

mathematical, logical instruments and means 

involved essentially assuming as energy and 

information were built. 

 

The design is assumed as an important 

and mandatory element in the construction of 

artifacts and processes, using formalized 

knowledge of the various fields of knowledge 

necessary for the proper modeling of the subject 

matter, scope, issues and the respective 

proposed solution. 

 

For the experimental nature of this work 

the method of trial and error was assumed to be 

essential for validating the results look 

different. 

 

The work corresponds to a Research 

since has developed a critical and creative 

activity, characterized by pose an alternative to 

the problem formulated. 
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The method of modeling for software 

design, which is implemented in C ++ under the 

paradigm of object oriented programming is 

also applied. 

 

Regarding the techniques used was 

considered the following: 

 

- Interviews, which allowed to know detailed 

information of peculiar circumstances and 

difficult aspects of consultation through a 

survey. 

 

- Surveys aimed at identifying information 

and data that match trends representative 

stakeholder groups in order to study at 

different levels. 

 

- The instruments used are: 

 

- Guide interview, in order to properly 

organize and plan the sequence and order of 

the questions that were conducted in the 

respective interviews with people involved 

with the object of study and constituted an 

important element in obtaining information 

and peculiar data and specific. 

 

- Questionnaire, questions organized strategic 

document that they provide information and 

data relating to the review or knowledge of 

various important aspects of this 

investigation. 

 

- As for the tools that are used, the following 

were considered: 

 

- High capacity server equipment. 

 

- Computer equipment and laptops. 

 

- Audio and Sound Systems (speakers, 

microphones, DVD, etc.). 

 

- Software and statistical processing. 

 

- High-level language and interactive 

environment for the numerical computation, 

visualization and programming (C ++). 

 

- Motor 2D and 3D graphing. 

 

- Motor audio capture. 

 

In principle it was experimented with 

various models, following the analysis of the 

results neural networks are able to develop a 

new neural network SAN. For example a 

multilayer perceptron, main alternative to this 

kind of recognition, applied to image 

compression, took about 15 min to recognize 

eight patterns with 1024 entries pattern 

network, used for handwritten character 

recognition took only 3 to 5 seconds to 

recognize 26 patterns with 15000 entries for 

each pattern. However, these networks do not 

consider the time variable. Temporary Space 

Network was considered as an alternative, but 

this turned out to be very slow, which led us to 

develop our model 

 

Results 

 

Regarding the research work it is important to 

mention the results from the components 

considered in the construction of the 

technological solution: 

 

Capture 

 

In principle the use of an existing common 

microphone in most computer systems are 

considered; however, this amounted to much 

noise, post-tests and inquiries with other 

microphones signal was identified that one way 

or directional microphones which are very 

sensitive to a single address and relatively deaf 

to the other.  
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Its main advantage is that it allows 

capture localized sound, these aspects being 

considered for selecting this type of device to 

capture the speech signal, thus ensuring noise 

reduction. 

 

Following several studies established 

that the minimum quality selected for sampling 

should assume a frequency of 44100 samples / 

second, for lower quality led to losing the 

signal characteristics and high quality precluded 

the effective implementation of the neural 

network by the amplitude unnecessary 

parameters that determine the performance and 

prompt response of the neural network to 

overcome this difficulty a software component 

normalizing signals with high quality 

developed. 

 

They developed a high-pass filter, 

characterized by allowing the passage of the 

higher frequencies and attenuate the lowest, to 

reduce the effects of noise accompanying the 

voice signal entered; following the development 

of the neural model was established that this 

does not necessary, discarding use. 

 

After trying to analyze the sound in your 

digitized waveform we concluded that it was 

not the most suitable among other things 

because in this way it is in the time domain, 

alternatively we discovered that convert the 

signal to the frequency domain we allow a 

better analysis, this was done with the 

implementation of the Fast Fourier Transform, 

an algorithm to find the Fourier transform of a 

discrete signal. 

 

Then data is normalized in the range of 

0 to 1, for further processing in the network. 

 

 

 

A major problem is detection of the 

presence of speech in a relatively noisy 

environment, termed in literature as "Location 

of beginning and end of the word" whose 

resolution is to develop a mechanism for 

detecting the edges of the word, I get 

distinguish between speech and silence. The 

process of determining the beginning and end 

of a word in a noisy environment is important 

in many fields of speech process. For example, 

in a system for isolated word recognition is 

essential to detect the boundaries of the spoken 

word to select the region of trace must be post-

treated. To detect the onset of speech energy 

method is applied to the speech signal y [n] 

with length L, previously normalized. The 

signal energy is then calculated (for the present 

investigation the calculation of energy every 

256 frequencies did) then compared whether 

the renewable energy exceeded a certain 

threshold which was reduced noise each group 

of samples. For this purpose the following 

equation was used: 

 

A certain interval between r1 and r2 

where r1 took <r2 and travels to and from [1] to 

find a value that exceeds a preset threshold. At 

that moment the start position where the 

threshold is exceeded and the signal is captured 

trimmed from and [start] to and [1], so that now 

the beginning of the signal and [start] = y [1] 

and it extends to and [L]. 

 

Sequential Activation Network (SAN) 

 

This neural network is inspired by the 

Space Temporal Network (STN), which can 

encode information related to the correlation of 

spatial frames (frames Spatiotemporal). Then 

this network shows how you can learn and 

recall a Temporary Space Frame (SPT). 
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A simple example would be the 

frequency spectra that make up a word in a 

moment of time t. 

 

 
 

Frequency spectrogram for the word "Zero" 

 

On the horizontal axis we see the 

frequency range being analyzed and the vertical 

axis the magnitude or power; this relates to a 

time instant (t), ie that each frequency has a 

magnitude for each time point. 

 

Our model frees the sequence of the 

variable of time, since we need not learn the 

duration of a word to search it, just need the 

sequence of sounds to our previous example 

"ze" - "ro" is the sequence is the most important 

feature of a word, since unlike the other loudly. 

 

Here's an example: 

 

o-la;la-o 

 

In the wave word that only has two 

syllabic sounds, let's try changing the order of 

these. The result is definitely a different 

expression. This happens in an example of a 

word of two syllables. In effect multiplies the 

words with more sounds, as can state that a 

word composed of n can generate sounds are a 

permutation of n different sounds out of n in n, 

ie n! Different words, if and only if n sounds 

are different. 

Considering the sequence as most 

important can design a neural network capable 

of recognizing the degree of approximation of a 

given sequence stored in the network sequence. 

The idea is that if you have n frames that make 

up a sequence, and each frame is learned by a 

neuron network, by presenting a sequence of 

the same neurons must be activated one after 

another and if he touched turned affect a factor 

positive neuron network output sequence 

analyzer (SA), otherwise a negative factor. At 

the end of the sequence presented the SA must 

return a value between +1 and -1 indicating the 

degree of coincidence, being +1 and -1 

coincidence total lack of total agreement. 

 
Network architecture 

 

You can create a network of networks to 

learn multiple sequences 

 

Operation 

Performance 

 

A unidirectional microphone for 

capturing sound signal immediately performing 

a correction signal is used, and then the word is 

detected. Then the neural network makes sound 

recognition, returning the code assigned to it, to 

finally make a translation of the voice Bolivian 

Sign Language through an interface that starts 

the process with "Start Sound" button to capture 

voice, which is displayed in real time and the 

process is stopped by pressing the "Stop Sound" 

button. 
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Training 

 

The same procedure is for the execution, once 

you have recorded the training patterns through 

the microphone by pressing "Start Sound" and 

"Stop Sound". 

 

At this point all the training patterns are 

stored in a matrix that will be learned by the 

neural network with the "Start Training" button. 

The first time you start the application is in 

training mode. 

 

Opinion 

 

The result of the experiences and results 

obtained in the present investigation the 

following conclusions were drawn: 

 

- The patterns of the speech signal are very 

complex; they are highly variable, making it 

difficult choosing features for recognition. 

 

- Tests were made with the voices of several 

subjects with different characteristics in 

terms of intonation, speed and idiomatic 

phrases, inter alia, noted that the prototype 

could not recognize other voice but with 

which he was trained, ie recognition speaker 

dependent voice. 

 

- Rapid prototype with the aim of recognizing 

vowels, which was the first big step for 

speech recognition in real time was 

achieved. 

 

- Speech recognition in real time requires a 

thorough and detailed study of the speech 

signal and its characteristics at a basic level. 

When any sound occurs, we can hear that 

the particles that lie between us and the 

source of that sound move, we mean that 

generate waves, ranging from one place to 

another.  

The number of times that these particles 

move from one place to another is called 

frequency and sure we've all heard of the 

frequency of a sound spectrograph, in this case, 

is dedicated to measuring the frequency of 

sounds in a given timeframe. Each sound has a 

different frequency at all times and that allows 

us to differentiate on a spectrogram, which 

sounds are ringing. 

- The latest version of the application fails to 

recognize any word that has been trained, 

between 10 and 15 at most, with 80% 

effectiveness. However in order to 

recognize a large number of words would 

require parallel processing since a neural 

network for each word is needed. 
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Introduction 

  

The responsibility of legislators as political 

officials has led deputies to the lowest levels of 

credibility due to several factors such as 

parliamentary work which sometimes gives 

party interests priority over the interests of the 

citizenry. 

 

 Nowadays, countries around the world, 

not only seeking to reduce improper behavior 

for legislators, but also efficient and effective 

legislative work, have generated behavioral 

norms such as codes of ethics. 

 

 The National Congress doesn’t have a 

code of ethics, nor do the State Congresses of 

Mexico. Therefore, a research project as a 

proposal of constructs to integrate a legislative 

code of ethics was carried out with expert 

specialist-researchers and former deputies of 

the local congress of Nuevo Leon. The analysis 

of the results was done using the SPSS system. 

 

 In the research, a methodological 

section for each of the constructs of this 

investigation will be addressed first, and then 

the methodology, conclusions and bibliography 

will be explained.  

 

 Ethics in the legislature 

 

 All the activities of the State are 

governed by law, avoiding the exertion of any 

form of power which seeks to be above the rule 

of law. In a modern democracy, the existence of 

a legislative system is an important factor, in 

which its members must fulfill their 

representative, legislative and control function 

based on an autonomous independence. 

 

  

 

The excellence of the affairs in the 

legislative environment will just be reached and 

maintained if legislators have strong criteria of 

ethical behavior. We must start by defining 

what parliamentary ethics is. According to 

Ramírez
1
, it is “a set of rules governing the 

activity of deputies, representatives, or 

members of the assembly, congress or 

parliament;” these norms are considered very 

important since they monitor the activity of 

each parliament as well as its members. 

 

 Another definition of each legislative 

body ethics, stated by Cruz
2
 is “the enrichment 

of life, transcending it towards the potential for 

virtue of those working in the legislative sphere 

of a country, identifying themselves with ideas 

of special institutional interest which contribute 

towards strengthening the structures of the 

state.” This last definition is considered as the 

most appropriate to describe what legislative 

ethics is. Then, parliamentary ethics is linked to 

public ethics, according to Diego
3
, in such 

manner that when we talk about public ethics, 

three important aspects are evident:  

 

1) when ethic values are fostered and 

encouraged among legislators, these values help 

to build, rebuild, improve, motivate, give 

integrity and create an identity or a sense of 

unity, leading to more responsible performance 

since it generates an individual with free 

conduct oriented to doing good by fulfillment 

of the duty. 

 

 

                                                             
1(Ramírez Marín, Juan. 2007. Ética parlamentaria. Centro 
de estudios de derecho e investigación parlamentaria. 

Cámara de diputados LX legislatura.México. p. 146) 
2(Cruz Infante, José. A. Hacia una Ética Parlamentaria. p. 

263) 
3(Diego Bautista, Oscar. 1997.  Ética para legislar. 7 

Serie. Cuadernos de ética para los servidores públicos. 

UAEM. Centro de Investigación en Ciencias Sociales y 

Humanidades Poder Legislativo del Estado de México. ) 
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2) in contrast to, greater omission, carelessness, 

ignorance, or rejection of ethics by those who 

participate in the deliberation of public affairs, 

greater division in the legislative body, which 

causes the emergence of certain behaviors 

based on anti-values during the performance of 

duties;  3) in spite of the plurality of value-

orientation in the contemporary world, it is 

possible to reach normative agreements in 

concrete situations associated with the duties of 

deputies and senators. 

 

 As Diego aptly states, public ethics 

plays a relevant role in the performance of any 

public service in any area of the public 

function. For that reason, organisms such as 

OCDE establish studies associated with ethics 

since this science is important in individuals´ 

behavior.  

 

 It should be remembered that in Mexico 

there is not a Code of Ethics that rules 

legislators in Chamber of Deputies or House of 

Representatives. During President Vicente 

Fox´s tenure, a proposal to this effect was 

established, but it was just a proposal; a Code 

of Ethics wasn´t found in the Nuevo Leon State 

Legislative either. 

 

Parliamentary Professionalization 

 

 Within the renewal of confidence that 

public functionaries need to foster due to low 

level of credibility produced among citizens, 

some processes have to be fostered, too, such as 

the process of developing competences 

according to the position each official holds; in 

the case of legislators, the process of 

professionalization is extremely important since 

they are the ones who must uphold the rule of 

law, which guarantees and revitalizes the rights 

of citizens in the legislative power which 

charged with creating the laws that establish 

order in and protect society. 

 The professionalization of legislators 

concretely requires certain indicators to 

measure the degree of professionalization. In 

relation to that, Cabezas
4
 identified the 

following levels of professionalization: 1. the 

income from political activities and the time the 

politician is in his/ her position. 2. 

Professionalization of the responsibility and the 

position itself more than the individual holding 

the position; the indicators are: the income from 

the position held and the time the politician 

spends in his/ her political activities. 3. 

Professionalization of the institutions, referring 

to the degree of professionalization of its 

members and the existence of a differentiated 

internal structure. 4. Professionalization of the 

system as a whole implies that a great number 

of positions or responsibilities are 

professionalized in relation to the population 

size. 

  

On the other hand, authors such as 

Burns, et al, quoted by Cabezas, establish the 

dimensions of professionalization: legislative 

practice, political and work experience of 

legislators, as well as organization of legislative 

work. As can be seen, the indicators mentioned 

by Cabezas and Burns’s dimensions are very 

similar in that both go in the same direction.  

 

 The following diagram shows the 

Professionalization Index of deputies, in which 

you can note that information about 

representatives´ dedication to their political 

work is not shown, and neither is the 

remuneration received by each representative. 

                                                             
4(Cabezas Rincón, Lina. M. Medición de la 

profesionalización de las élites parlamentarias en Bolivia, 

Colombia, Ecuador y Perú. Universidad de Salamanca.) 
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Figure 1 Professionalization Index of Deputies 

 

In the following paragraph every 

dimension mentioned in the graph above will 

be explained. Political experience refers to 

political practice over time; it means the longer 

the period politicians have been working in 

politics, the more political experience they will 

have, which will empower them with more 

networking, privileged information as well as 

specialized knowledge. Cabezas
5
 states that 

political experience is measured using various 

indicators such as years in politics, years of 

membership in a party, number of legislative 

terms he/ she has held, and popularly elected 

positions he/ she has held previously. 

 

 The first dimension is the political 

experience; this variable measures the period of 

time deputies or their equivalents have been in 

the legislative body and the fourth dimension 

refers to the different levels of representation, 

such as national, regional or local, which will 

provide political experience to the legislator. 

On the other hand, the second dimension 

constitutes a level of specialization for deputies; 

professionalization in this dimension implies 

organization, creation and use of specific 

knowledge.  

                                                             
5(Cabezas Rincón, Lina. M. Medición de la 

profesionalización de las élites parlamentarias en Bolivia, 

Colombia, Ecuador y Perú. Universidad de Salamanca. 

p.7) 

Authors such as Berlín
6
 provide some 

suggestions to help in professionalization, 

seeking one of the dimensions of 

professionalization which is generation of 

knowledge. Among them, he mentions: 

 

1) Establishment of parliamentary law 

course in Law and Political Science 

schools throughout the country. 

 

2) Regular update seminars about this 

subject in Federal and State Chambers. 

 

3) The creation of parliamentary law 

courses in political parties as part of 

political orientation and education that 

the Congress of the Union must 

undertake as a responsibility, regardless 

of each party organizing its own course 

with its members. 

 

4) The teaching of these courses to unions 

and farm and grassroots organizations, 

with the aim of teaching them the 

importance that legislative power has 

and the advisability to elect 

representatives with political capacity.  

 

5) Up-date the Organic Law of the General 

Congress of Mexico immediately in 

order to facilitate the issue of regulation 

for each chamber. 

 

6) Not taking into account the taboo 

against not re-electing deputies, 

assembly members and senators in order 

to avoid media coverage of the 

legislative branches and to train real 

professionals in the area of 

parliamentary work. 

 

 

                                                             
6(Berlín Valenzuela, Francisco. Estructura y servicios de 

apoyo para el trabajo legislativo. p. 70) 
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If Mexico achieves an increase in the 

number of deputies in process of 

professionalization, the result will be that 

legislators will, in fact, work on the supervision 

of executive power, will perform effective 

budgetary revision, and the creation of laws that 

genuinely impact on citizens’ needs. 

 

The professionalization of legislators 

does not guarantee effective legislative work. 

However, having a Congress where 

professionalization is dominant, helps 

decisively, though gradually, in the realization 

of more thorough work. 

 

Parliamentary decision-making. 

 

One of the biggest weaknesses of the Mexican 

parliamentary reality is the lack of preparation 

and improvisation, which have been constantly 

present in the local and federal legislatures. To 

be elected for a legislative position implies 

making decisions that affect the lives of an 

entire community. Therefore, it is absolutely 

necessary to be prepared to take such important 

responsibilities as are the ones taken by 

representatives.  

 

Professional performance management 

is a form of stimulation to achieve performance 

improvements, which wouldn’t be possible if a 

representation of the different sectors of society 

didn’t take place. Santori, cited by Del Campo
7
, 

states that in the conception of representation, 

the thesis that “we feel represented by the 

person who comes from the same extraction 

matrix as us, because we assume that person 

reflects who we are” is implied. 

 

                                                             
7(Del Campo, Esther. 1995. Estudio de la Elite 

Parlamentaria en Chile: Composición y 

Profesionalización. Universidad Complutense de Madrid, 

España.) 

We can say that we are represented by 

legislators, who are public officials. It should 

be noted in this context that public executives 

are classified in three circles according to 

Martínez
8
: 

 

1) Political management circle, in which 

the essential work is of such nature that 

management leaders do not have any 

technical or administrative knowledge 

to occupy or serve in their position, 

even though recommended for it. 

2)  Political-administrative management 

circle. In this circle, political-

administrative and at the same time, 

technical-administrative components 

can be found in legislative duties. It is 

necessary to have a combination of 

abilities and attitudes, as well as 

political intuition, sensitivity to 

understand power and strength play in 

every organizational and social action. 

3) Bureaucratic management circle. It is of 

a subsidiary nature relative to the senior 

positions and a competence addressed to 

implementing policies, designing 

projects or evaluating programs. 

 

These circles of functions have four 

roles for public executives. Henry Mitzberg 

classifies them in the following way: 

 

- Roles associated with decision-making 

- Roles related to information management 

- Roles linked to interpersonal relations 

management. 

- Roles related to conceptualization 

requirements. 

 

                                                             
8(Martínez Puón, Rafael. 2011. Directivos versus 

Políticos. La importancia de la función directiva en las 

administraciones públicas. Fundación Mexicana de 

Estudios Políticos y Administrativos A. C. Editorial 

Miguel Ángel Porrúa. México. p. 37) 
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Of the roles mentioned above, this paper 

will focus on the first ones, roles associated 

with decision, since they are highly relevant for 

legislators. Some of the roles included in this 

group are the ones related to conflict resolution, 

which is defined as a set of behaviors or 

patterns oriented toward the resolution of crisis 

or conflicts, generally manifested to obtain a 

solution. However, these are not the only roles 

legislators have; they are also negotiators and 

distributors of resources. 

 

Not only is decision-making based on 

legislators’ technical knowledge, but it also 

involves a more complete and integrated aspect 

which includes certain individual characteristics 

such as: inter-personal abilities, behavioral and 

cognitive capacities, one’s self-image or 

perception represented in attitudes and values, 

the motives and impulses leading to an 

individual’s conduct and personality, as stated 

by Martínez
9
. 

 

 Aside from the foregoing, three defined 

roles, which work together in practice, are 

observed in the parliamentary groups. The first 

role is the role of the leader of the party or 

parliamentary group, who sets the goals in 

common agreement with other members or in 

an authoritarian way, as well as the objectives 

to achieve during the legislative term. The 

second one is the role of the technical expert 

who is a specialist and responsible for internal 

and external evaluation, as well as formulating 

hypotheses and possible scenarios for future 

events.  

 

 

                                                             
9(Martínez Puón, Rafael. 2011. Directivos versus 

Políticos. La importancia de la función directiva en las 

administraciones públicas. Fundación Mexicana de 

Estudios Políticos y Administrativos A. C. Editorial 

Miguel Ángel Porrúa. México. p. 60) 

Finally, the role of the strategist who is 

responsible for designing the actions necessary 

in order to accomplish what the leader or the 

group wants, taking into account what the 

specialist Mimiaga
10

suggested. 

 

It must be made clear for decision-

making, a practical and useful knowledge is 

required to make a public policy efficient. 

Decision-making involves several individuals, 

not only legislators, but also research centers, 

intellectuals, citizens, among others. In a 

democratic society, it is necessary to think 

about broad participation in decision-making, 

since the greater the number of individuals 

involved, the greater the participative 

democracy. 

 

Accountability 

 

 The enforcement of laws refers to what 

should be. Different trends of thought are 

expounded, according to Espíndola
11

,ethics is 

submitted to the realm of justice. Others state 

that laws are the result of the mere will of 

citizens, regardless of any other moral 

consideration. However, in real life, citizens 

expect laws to be ethical and beneficial for 

everybody. 

 

 It should be noted that public officials 

have some responsibilities and if they do not 

carry out any of these duties, it is considered 

failure to comply with the obligations of public 

function, from which three responsibilities are 

derived: penal, civil and political, and 

administrative.  

 

 

                                                             
10(Mimiaga, Ricardo.  Introducción al pensamiento 

estratégico parlamentario. p. 95) 
11(Espíndola Gutiérrez, José L. 2009. Ética ciudadana. 

Fundamentos. México: Editorial Porrúa. p.6) 
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With regard to penal responsibility, as 

seen in Title X of the Federal Criminal Code, 

there are eleven crimes or public offences 

functionaries can commit, which are described 

as follows: “improper performance of the 

public service, abuse of authority, coalition of 

public officials, misused of powers and 

capacities, extortion, intimidation, abuse in 

performance of functions, influence peddling, 

bribery, graft, and illicit enrichment.” 

 

 Administrative responsibility is 

addressed in Article 109, chapter III and 113 of 

the constitution and in Title III of the Federal 

Law of Responsibilities of public officials. Any 

act or omission committed by public officials, 

which affects the principles of legality, honesty, 

loyalty, impartiality and efficiency will be 

attenuated by those articles. 

 

 On the other hand, Article 47 of the 

Federal Law of Responsibilities of public 

officials shows a catalogue of obligations that 

every public official has to honor with the aim 

of safeguarding the principles previously 

mentioned and if those obligations are not 

fulfilled, some administrative penalties will be 

imposed. Those penalties can be private or 

public warning, private or public admonition, 

suspension, removal from office, fines, 

temporary ineligibility to hold posts, positions 

or offices on commissions in public service 

(Ibíd.). 

 

 Another article that states legislators’ 

responsibilities is Article 73 of the Constitution, 

in which legislators are given the authority to 

issue legislation in a variety of areas, and the 

exclusive powers of deputies are stated in 

Article 74.  

 

 

 

In these rules, the penalties in the event 

of non-compliance with responsibilities are not 

mentioned, but they are stated in Article 193 of 

the Rules of Procedure of the Chamber of 

Deputies, which states “the deputy who 

accumulates two unexcused absences to call 

during a semester, will be deducted a day of 

his/ her salary; in the event of four unexcused 

absences in a semester, he/ she will be removed 

automatically” (Rules of Procedure of the 

Chamber of Deputies, modified December24
th
. 

2010). 

 

 A key law that rules legislators is 

Mexico´s General Organic Congressional Law. 

In Article 11, it is mentioned that Deputies and 

Senators are responsible for offences or crimes 

committed during the time they held office, as 

well as offences, faults and omissions they may 

incur in while exercising their duties, but they 

may not be arrested nor may any criminal 

action be brought against them until separation 

from duties and action by common tribunal is 

decided upon according to constitutional 

procedure”. 

 

 If laws are not observed or applied, it 

will be useless to pass complete laws; they 

would only act as deterrents as they are 

effectively applied and respected; proven 

effectiveness is an essential aspect not only in 

the sphere of public service, but also among the 

citizens in general to achieve credibility. 

 

It is should be noted that when authorities, such 

as legislators, come under public scrutiny in the 

ballot box, they are obligated to inform their 

constituency about their performance; Fierro
12

 

says that in Mexico it has been used from a 

political perspective to emerge victorious . 

                                                             
12(Fierro Ferráez, Ana E. 2011. Visión general de la 

rendición de cuentas. De autoridades electas en el 

ordenamiento jurídico mexicano. Tribunal Electoral del 

Poder Judicial de la Federación. p. 11) 
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 Let’s define the concept of 

accountability, John Eckermann, as cited by 

Fierro
13

 defines it as “a proactive process by 

which public officials inform, explain and 

justify their action plans, their performance and 

accomplishments, as well as being subject to 

the appropriate penalties or rewards.”  

Accountability must consider society as a 

whole and only in that way it can be considered 

a system of accountability. 

  

According to Fierro, accountability has 

two main objectives: a) the use of public 

sources, and b) the exercise of its powers. In the 

second objective, legislative evaluation is 

found, which consists of the verification of the 

degree of compliance of the intended purposes 

in a law, as well as a post-analysis of the 

consequences produced; seen from an integral 

approach, Abando
14

 divides it in three 

evaluation systems, including: 

 

- Systematicity. This refers to a 

comprehensive study of a law, or more 

accurately, a set of norms that develops 

public politics through an empirical survey 

which has to undoubtedly be characterized 

by the manifestation of certain 

consequences. 

 

- Continuity. With this aspect, we wish to 

emphasize the permanence of evaluative 

work, since the legislative function of the 

chambers is, by definition, never-ending. 

 

 

 

 

                                                             
13 (Fierro Ferráez, Ana E. 2011. Visión general de la 

rendición de cuentas. De autoridades electas en el 

ordenamiento jurídico mexicano. Tribunal Electoral del 

Poder Judicial de la Federación. p.13) 
14(Abando Josu, Osés. 2008. Evaluación legislativa y 

parlamento. Año VI, número 15. p. 61) 

 

- Posteriority. Evaluation of similar 

instruments differs, which can result in 

confusion over the terms, in that its logical 

sequence appears once law is made and 

implemented. 

 

Once a law is evaluated and applied, as 

a consequence the legal effectiveness appears, 

which refers to the measurement of the degree 

in which the law has been applied and under 

which circumstances it was applied, which 

means, the objective of measuring the legal 

effectiveness, monitoring to ensure that the 

norm has been applied as planned. 

 

 Legislators have an important function 

in the democratic process of the country, as 

well as in the elaboration, implementation, and 

evaluation of public policies since if 

deliberation is not done in the appropriate 

manner, seeking to bring the greatest benefits 

possible to citizens, a public policy far removed 

from the real needs of citizens may be created. 

 

Omission 

 

 In order to understand legislative 

omission, it is important to consider some 

aspects as power and corruption since for some 

authors omission is synonymous of corruption 

as will be seen in the following paragraphs. 

 

 According to Báez
15

 omission refers to 

“abstention from doing or saying something, 

laxity or neglect from the person in charge of an 

affair.” Strictly speaking, omission can be seen 

as an offence, ceasing doing something 

necessary or appropriate for the implementation 

of something.  

                                                             
15(Báez Silva, Carlos. 2009. La inconstitucionalidad por 

omisión legislativa en México. Instituto Mexicano de 

Derecho Procesal Constitucional. México: Editorial 

Porrúa.) 
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Therefore, not only is omission not to do 

something, but also not doing it as expected. 

 

 Based on the definition above, omission 

can be defined as a violation of a norm that 

obligates the one responsible for doing 

something under certain circumstances or 

conditions; it thus follows that omission is a 

normative concept and a point of reference for a 

determined action. 

 

 This type of corruption is manifested as 

inactivity or silence by the public official, or as 

a negative and negligent behavior in an 

obligation assigned by law, Cuarezma
16

. 

 

 Although omission is seen as a negative 

action by deputies, it can be said that this 

system of power possesses certain sovereignty; 

deputies have the freedom to act or not to act 

according to restrictions imposed by the rule of 

law. The exercise of legislation is a political 

issue that can be entirely submitted to control 

by orthodox constitutionality; it also must be 

analyzed from a legal perspective due to the 

normative conflict that such behavior generates. 

 

 According to the Mexican Federal 

Constitutional Court, legislative omission can 

be rendered unconstitutional based on two 

different hypotheses: A) when a legislator does 

not respect a specific mandate to legislate either 

implicitly or explicitly imposed by the 

Constitution within a reasonable or 

constitutionally defined period of time. B) 

When issuing a law, a legislator issues a 

regulation which is not in accordance with the 

Constitution because he/ she has omitted 

provisions required by the supreme law.  

 

                                                             
16(Cuarezma Terán, Sergio J. 2002. Manual básico del 

servidor público. Managua, Nicaragua: Oficina de ética 

pública.) 

That is to say, not only is the legislative 

omission unconstitutional when a legislator is 

unaware of concrete mandates to legislate, but 

also when he regulates a subject in an 

incomplete or deficient manner from the 

constitutional point of view according to 

Báez
17

. 

 

As seen in the previous paragraph, a 

legislator will commit legislative omission 

considering the time he takes to decide upon a 

norm as well as when discrepancies with 

Constitution occur. 

 

 The study of this variable is important 

not only because it demonstrate the importance 

of legislating and the consequences it brings in 

case of not doing so, but also because it shows 

gaps existing in the legislative system which 

can stem from not having a code of conduct to 

the lack of an effective accountability system, 

but mainly the importance of studying omission 

is to state a proposal that can lead to reduction 

of the inefficiencies mentioned previously. 

 

According to Baez, in Mexico 

legislative inactivity is not a minor point to 

consider; the deputy has the responsibility of 

making laws. However, he does it in an 

irresponsible or deficient manner; 

conceptualizing these behaviors, Beaz mentions 

that there could be several types of legislative 

omissions: 
 

 
Figure 2 Types de omission 

 

                                                             
17(Báez Silva, Carlos. 2009. La inconstitucionalidad por 

omisión legislativa en México. Instituto Mexicano de 

Derecho Procesal Constitucional. México: Editorial 

Porrúa. p. 85) 

 

•Implies the complete lack of a law of whose 
issuance is expected or authorized in the 
constitution.

ABSSOLUTE OR 
TOTAL. 

•it approaches to what it is traditionally known as "a
gap in the law" .

RELATIVE OR 
PARTIAL
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In relative omission, the legislator 

makes laws. However, he violates, in a certain 

way, some principles such as equality, not 

including subjects or sectors where the created 

law is not applied. 

 

On the other hand, an important aspect 

in the development of public service is the 

punishment, failure to observe the obligations 

may lead public officials to commit omission 

and be subject to four types of responsibility: 

criminal, civil, political and administrative. 

 

At the federal level in Mexico, there has 

not been legislation to ensure the existence of 

constitutional control mechanisms through 

which legislative omission can be sanctioned. 

An important factor in pressure against 

legislation by omission is citizen participation. 

Such participation will be achieved through 

political education of the citizenry since it is 

represented in the social development of the 

community; an example of this is an informed 

society which demands transparency of 

information offered by the government. 

 

Research Methodology 

 

The objective of this study is to identify the 

relationship as well as the significance each 

construct has in forming a code of ethics 

individually or in relation with others through 

quantitative research. Each construct was 

previously justified according to theoretical 

framework. 

 

To that end, a study was carried out in 

advance in which the design of the research 

consisted of applying a questionnaire to Nuevo 

Leon state legislators. Validation of the relation 

among constructs was carried out through the 

data collected from the questionnaire. 

 

  

- Accountability 

 

- Omission 

 

- Professionalization 

 

- Decision-making 

 

It is important to mention that the fifth 

construct, “code of ethics,” was generated with 

the proposal in a preliminary study through an 

investigation of structural analysis with the 

system, Cross-Impact Multiplication Matrix 

Applied to a Classification according to the 

MICMAC method. 

 

Subjects Studied 

 

The participants involved in this study 

were thirty elements, fifteen of which were 

former Nuevo Leon state legislators and fifteen 

experts in the legislative system, researchers of 

the UANL College of Law and Criminology 

and the College of Political Science and Public 

Administration. Those experts were 

knowledgable of the Mexican Parliamentary 

System. In regard to the legislators, it was 

determined that participants had to be former 

deputies since having been part of legislature 

had enabled them to have experience to give 

their point of view about the research. The 

deputies, as well as academic experts, 

comprised the control group. The average age 

of participants was between 29 and 65. Among 

former legislators, four were female and eleven 

were male; with respect to the academic 

experts, the numbers were similar: four women 

and eleven men.   
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Instrument 

 

For this study, an instrument was specially 

designed, which is made up of five constructs 

(Professionalization, Code of Ethics, 

Accountability, Omission, and Decision-

making; the construct Code of Ethics was 

derived from a preliminary study), two 

complementary sections, four open-ended 

questions and five questions regarding socio-

demographic aspects. The instrument has 

twenty-seven questions derived according to the 

Likert measurement scale, which were applied 

to Nuevo Leon´s former parliamentarians, as 

well as the experts. 

 

Procedure of validation of the instrument 

 

The instrument was validated in an empirically 

manner through an analysis of content validity 

in two phases, the first one being consistency 

and the second one relevance. 

 

The type of sampling used was non-

probabilistic since the legislators and the 

experts were selected in directly. The Nuevo 

Leon State Congress has a total of 42 

legislators, and in order for the sample to be 

valid, a 95% confidence interval was 

established; for this reason, fifteen 

questionnaires were given to legislators and 

another fifteen questionnaires, to experts.  

The sample application form was considered 

according to total number of legislators (see the 

grid). 

 
Table 1 Statistical Criteria for Sample Application 

 Below is a chart about each construct 

and the results obtained in the study, which was 

applied to six experts to measure the 

instrument’s reliability using Cronbach´s 

Alpha: 

 

 
 

Table 2 Cronbach Analysis of the instrument 

 

Analysis of the quality of the data 

  

In this study, a data group quality and 

refinement process was carried out, an index for 

confirmation of linearity, univariate and 

multivariate normality. Homoscedasticity and 

multi-collinearity were elaborated, as well. 

  

 In the case of univariate normality, the 

normality test is determined in each construct, 

and a visual P-P graph can be used for this 

purpose. 

 

 In the case of multivariate normality, 

not only does statistical significance of sample 

estimates depend on the size of the sample and 

the sample selection process, but it also affects 

multivariate normality. Its existence is essential 

to guarantee that the critical values, which 

determine the significance of each coefficient 

and of the whole model, are correct. 

 

 The data univariate normality tests for 

verification of linearity are presented below. 
 

 

 

 

 

Application of the formula to calculate sample size for attribute 

P = 
 
          50% 

 
Criteria Percentage of the event of interest       

Q = 50% 
  

Complement to 100%       

N = 42 
  

Size of the population studied       

e = 20% 
  

Estimated  percentage of Tolerable  
error (TRE)       

Confidence= 95% 
  

Expectation of falling  within the 
established range (95 out of100). 

Area= 0.975 Accumulated Area. Intervals of correct estimation 

Z = 
1.9599639

85     
Gauss Parameter of equivalence to 
the Area 

No. = NPQ = 10.5 
 

Intermediate Calculation  

  
Denom1 = N(e/z)2 = 0.43733 

     
Denom2 = PQ = 0.25 

  
n= NPQ / (N(e/z)2 + PQ)   

  
Estimated sample         n= 15 

  

Professionalization Construct .858 

Code of Ethics Construct .816 

Accountability Construct .778 

Omission Construct .716 

Decision – making Construct .777 
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Figure 3 Normality Test for the variable of 

professionalization 

 

 

 
Figure 4 Normality Test for the variable of 

accountability 

 

 

 
Figure 5 Normality Test for the variable of code of ethics 

 

 

 
 

Figure 6 Normality Test for the variable of omission 

 

 

 
Figure7 Normality Test for the variable of Decision-

making 

 

 

The normality test shows that the values 

in each group have a normal distribution, it is 

confirmed that there is linearity and normality 

in the VISUAL and TEST data, since the test 

resulted positive. 

 

 With regard to the multivariate 

normality test, the requirement is that all the 

variables – dependent constructs – be normal, 

which is verified by the Kolmogorov Smirnov 

test.  

 

 The second normality test was carried 

out applying the Kolmogorov Smirnov test and 

using the SPSS software. This test is necessary 

since the internal variances of each group are 

going to be combined, as shown in the table 

below. 

 

 
Table 3 Homoscedasticity Analysis Test for a 

Kolmogorov Smirnov sample 

 

a. Distribution of contrast is normal. 

b. It has been calculated on the basis of data available 
 

In conclusion, according to the data 

obtained, we can state that an apparently 

normal distribution can be obtained from all 

error values. 

 

For the homoscedasticity analysis test, 

the assumption is likewise satisfied using the 

Statistical F- Test for Equality of Variances. 

The results obtained are presented in the table 

below. 

 

Ho: α² Α = α² β 

Ha: α² Α ≠ α² β 

If P value ≥ .05 we cannot reject Ho 

 

 

Accumulated probability 

observed 

P-P Normal Graph of 

Professionalization 

 

P-P Normal Graph of 

Accountability 

Accumulated probability 

observed 

 

 

Accumulated probability 

observed 

P-P Normal Graph of 

Code of Ethics 

 

 

Accumulated probability 

observed 

P-P Normal Graph of 

Omission 

 

P-P Normal Graph of 

Decision-making 

Accumulated probability 

observed 

Kolmogorov-Smirnov Test for a sample 

 Proffe. 
Code of 
Ethics Accountability Omission 

Decision-
making 

N 30 30 30 30 30 
Normal 
Parameters

 a,b
 

Mean 4,19 3,99 3,98 3,64 3,26 
Standard Deviation  ,647 ,814 ,699 ,871 ,974 

The most extreme 
differences 

Absolute ,162 ,141 ,140 ,160 ,164 
Positive ,105 ,106 ,100 ,140 ,128 

Negative -,162 -,141 -,140 -,160 -,164 
           Kolmogorov-Smirnov Z ,890 ,774 ,769 ,879 ,896 

Bilateral Asymptotic Significance  ,407 ,587 ,596 ,423 ,398 
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If this criteria is not satisfied, the 

condition of homoscedasticity does not exist 

since P < .001 

 

 The tests for equality of Variance are 

shown in the following charts. 

 

 
 

Chart 1 Test for equality of variance for Code of Ethics 

and Professionalization 

 

Test for equal variances: Professionalization 

(Prof.) and Code of Ethics (C of E).  

 

Bonferroni confidence intervals of 95% for 

standard deviation 

 

N  Lower Limit    Standard Deviation Upper 

Limit 

Prof. 30  0,576319     0,746640         1,05019 

C of E  30  0,656322   0,850287        1,19597 

 

F-Test (normal distribution) 

Test Statistic = 0,77; P-value = 0,488 

Levene test (any continuous distribution) 

Test Statistic = 0,00; P-value = 1,000 

 

 
 

Chart 2: Test for equality of variance for variables of 

Code of Ethics and Accountability 

Test for variances equality:  Code of Ethics 

(C of E); Accountability (Account) 

 

Bonferroni confidence intervals of 95% for 

standard deviation 

 

N  Lower Limit  Standard Deviation  Upper 

Limit 

C of E  30  0,656322   0,850287      1,19597 

Account  30  0,576319   0,746640   1,05019 

 

F-Test (normal distribution) 

Test Statistic = 1,30; P-value = 0,488 

Levene test (any continuous distribution) 

Test Statistic = 0,00; P-value = 1,000 
 

 
 
Chart 3 Test for variance equality for Code of Ethics and 

Omission 

 

Test for variance equality:  Code of Ethics 

(C of E); Omission 

 

Bonferroni confidence intervals of 95% for 

standard deviation 

 

N  Lower Limit  Standard Deviation  Upper 

Limit 

C of E  30  0,656322   0,850287        1,19597 

Omission  30  0,721912   0,935261   1,31549 

 

F-Test (normal distribution) 

Test Statistic = 0,83; P-value = 0,611 

Levene test (any continuous distribution) 

Test Statistic = 1,81; P-value = 0,184 

p ro f

ce

1,21,11,00,90,80,70,6

Inter v alos de  confianza de  B onfer r oni de  9 5 %  par a  D esv .Est.

p ro f

ce

5,04,54,03,53,02,52,0

D atos

E stad ístic a d e p ru eb a 0,77

Valo r  P 0,488

E stad ístic a d e p ru eb a 0,00

Valo r  P 1,000

P ru eb a F

P ru eb a d e Lev en e

P rueba de  igualdad de  v ar ianzas  para  ce; prof

Ren d ecu

C  d e E

1,21,11,00,90,80,70,6

Inter v alos de  confianza de  B onfer r oni de  9 5 %  par a  D esv .Est.

Ren d ecu

C  d e E

5,04,54,03,53,02,52,0

D atos

E stad ístic a d e p ru eb a 1,30

Valo r  P 0,488

E stad ístic a d e p ru eb a 0,00

Valo r  P 1,000

P ru eb a F

P ru eb a d e Lev en e

P rueba de  igualdad de  var ianzas  para  C  de  E; R endecu

O misió n

C  d e E

1,41,21,00,80,6

Inter valos de  confianza de  B onfer r oni de  9 5 %  par a D esv .Est.

O misió n

C  d e E

54321

D atos

E stad ístic a d e p ru eb a 0,83

Valo r  P 0,611

E stad ístic a d e p ru eb a 1,81

Valo r  P 0,184

P ru eb a F

P ru eb a d e Lev en e

P rueba de  igualdad de  v ar ianzas  para  C  de  E; O mis ión
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Chart 4: Test for variance equality for Code of Ethics 

and Decision-making 

 

Test  for equal variances:  Code of Ethics (C 

of E); Decision-making (D-making) 

 

Bonferroni confidence intervals of 95% for 

standard deviation 

 

N  Inferior  Standard Deviation  Superior 

C of E  30  0,656322   0,85029   1,19597 

D-making  300,802762    1,04000   1,46282 

 

F-Test (normal distribution) 

Test Statistic = 0,67; P-value = 0,284 

Levene test (any continuous distribution) 

Test Statistic = 4,70; P-value = 0,034 

 

In summary, it is said in statistics that a 

model shows homoscedasticity if the 

assumption of homoscedasticity is satisfied 

when the variance of error term of an 

endogenous variable is maintained throughout 

the observations. In other words, the variance of 

the error is constant. The residual must be the 

same for all Y values. When this is the case, it 

is said that the difference shows 

homoscedasticity. Residuals must tend toward a 

normal distribution with mean 0. A residual is 

the difference between the real Y value and the 

predicted value of Y. Residuals should be form 

an approximate normal distribution. 

Histograms, stem and leaf plots are useful 

options in the control of this requirement. 

 

Multi-collinearity appears when the 

independent variables (x) are correlated. The 

correlated independent variables make it 

difficult to make inferences on individual 

regression coefficients (slopes) and their 

individual effects on the dependent variable 

(Y). However, the co-related independent 

variables do not affect the capacity of a 

structural equation to predict the dependent 

variable (Y).  

 

Multi-collinearity Test  This test was carried 

out using the SPSS software and verifying  the 

VIFs (Variance Inflation factor), as shown in 

the table below. 

 
 
Table 4: Multi-collinearity Test verified by VIFs 

 

a. Dependent  variable: Code of Ethics 

 

In the previous test, the existence of 

multi-collinearity among variables is 

confirmed. The VIF values should not be more 

than 4 (Garza, 2010). Some authors mention 

that a VIF value greater than 10 is considered 

unsatisfactory, which indicates that the 

independent variable should be discarded from 

the analysis.  

 

The variables for professionalization 

and omission are meaningful and relate to  the 

model. Therefore, we can state that the more 

professionalization, the less omission. On the 

other hand, with regard to accountability, no 

relation with the model was identified. 

 

 
 

 

To m d e D

C  d e E

1,41,21,00,80,6

Inter v alos de  confianza de  B onfer r oni de  9 5 %  par a  D esv .Est.

To m d e D

C  d e E

54321

D atos

E stad ístic a d e p ru eb a 0,67

Valo r  P 0,284

E stad ístic a d e p ru eb a 4,70

Valo r  P 0,034

P ru eb a F

P ru eb a d e Lev en e

P rueba de  igualdad de  v ar ianzas  para  C  de  E; Tom de  D

Model
Standardized  

coefficients

B Standard Erro r Beta Tolerance VIF

(Constant) -,408 ,587 -,696 ,493

Professionalizat

ion
,663 ,177 ,528 3,751 ,001 ,529 1,889

Accountability -,087 ,165 -,074 -,526 ,604 ,522 1,916

Omission ,428 ,117 ,458 3,659 ,001 ,667 1,499

1,393 ,176 ,926 1,080

Non standardized coefficients
t Sig.

Statistical data of              

collinearity

Decision-

making
,124 ,089 ,148
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Another assumption about multivariate 

structural analysis is the independence of the 

residuals, which means that when residuals 

correlate, this type of correlation is known as 

autocorrelation, which takes place when the 

data is collected over a period of time. 

 

The verification of the existence of 

independence of residuals was carried out by 

the application of the Durbin-Watson Statistic, 

which is a test used to detect the presence of 

first-order autocorrelation.  These values should 

not be lower than 1.59 and 1.76 for a 

significance of 0.05. 

 

The assumption about structural 

equation analysis and multivariate regression is 

that successive residuals should be independent.  

 

When successive residuals are 

correlated, we refer to this condition as 

autocorrelation, which often appears when the 

data is collected over a period of time. 

 
Summary of the model

b 

 
 

Table 5 Summary of the model 
 

a. Predictable variables: (Constant). Decision-making, 

accountability, omission, professionalization. 

b. Dependent  variable: Code of Ethics 

 

As can be seen from the data, the study 

has the required independence for the analysis 

for part of the data group. That is to say, there is 

no multi-collinearity; the statistic has desirable 

properties for the model. 

 
ANOVA

b 

 
Table 6: Summary of ANOVAb Model 

 
a. Predictable variables: (Constant). Decision-making, 

b.  accountability, omission, professionalization. 

Dependent  variable: Code of Ethics 

 

Analysis of variance ANOVA is 

significant since it meets the parameters 

 
Correlations 

 
Table 7 About correlations 

 
**. Correlation coefficient is meaningful at level of 

bilateral 0,01. 

*. Correlation coefficient is meaningful at level of 

bilateral 0,05. 

 

In general terms, when a correlation 

coefficient reaches values close to 1, the 

positive correlation is strong and direct. The 

closer R-value is to 1, the stronger the positive 

correlation will be, and therefore, validity and 

reliability are higher. 

 

As seen in the chart above, the variables 

that do not have any correlation with each other 

are with respect to decision-making, which is 

followed by omission in terms of degree of 

correlation. This last variable only shows 

meaningful correlation with Code of Ethics. 

 

In particular, the variable that correlates 

most with the rest of the variables is Code of 

Ethics, which supports the creation of variables 

for a Code of Ethics proposed in a first study. 

 

  
 

R-squared

Adjusted

1 ,859a ,738 ,696 ,448 1,924

Model R R- Squared 
Standard Error 

of the Estimate
Durbin-Watson

Model 
Sum of the 

squares Gl Squared Media F Sig. 

1 Regression 14,171 4 3,543 17,628 
,000

a
 

Residual 5,024 25 ,201   
Total 19,195 29    

 

 Professio
nalization 

Code of 
Ethics 

Accounta
bility Omission 

Decision- 
making 

Professionalization Pearson correlation 1 ,746
**
 ,655

**
 ,509

**
 ,228 

Sig. (bilateral)  ,000 ,000 ,004 ,225 

N 30 30 30 30 30 

Code of Ethics Pearson correlation  ,746
**
 1 ,542

**
 ,723

**
 ,361

*
 

Sig. (bilateral) ,000  ,002 ,000 ,050 

N 30 30 30 30 30 

Accountability Pearson correlation ,655
**
 ,542

**
 1 ,523

**
 ,212 

Sig. (bilateral) ,000 ,002  ,003 ,260 

N 30 30 30 30 30 

Omission Pearson correlation ,509
**
 ,723

**
 ,523

**
 1 ,237 

Sig. (bilateral) ,004 ,000 ,003  ,206 

N 30 30 30 30 30 

Decisions-making Pearson correlation ,228 ,361
*
 ,212 ,237 1 

Sig. (bilateral) ,225 ,050 ,260 ,206  
N 30 30 30 30 30 
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Reliability 
 

Symmetric measurements 

 
Table 8 Symmetric measurements for code of ethics and 

professionalization 

 

a. Assuming the alternative hypothesis. 

b. Applying the asymptotic standard error based on the 

null hypothesis. 

 c. Based on the normal approximation. 

 

Symmetric measurements 

 
Table 9: Symmetric measurements for code of ethics and 

accountability 

 

a.. Assuming the alternative hypothesis. 

b. Applying the asymptotic standard error based on the 

null hypothesis. 

c. Based on the normal approximation. 

 

Symmetric measurements 

 
Table 10 Symmetric measurements for code of ethics 

and omission 

 
a. Assuming the alternative hypothesis. 

b. Applying the asymptotic standard error based on the 

null hypothesis. 

c. Based on the normal approximation. 

 

 

 

 

 

 

Symmetric measurements 

Table 11 Symmetric measurements for code of ethics 

and decision-making 

 

a. Assuming the alternative hypothesis. 

b. Applying the asymptotic standard error based on the 

null hypothesis. 

c. Based on the normal approximation. 

 

It is concluded that through the 

information provided in previous tests, a data 

quality and refinement process was applied; 

these were tests of linearity, normality, 

homoscedasticity, multi-collinearity. The 

results obtained were satisfactory. 

 

General Conclusions  

 

This research, as previously shown through its 

development, allowed for the fulfillment of the 

specific objectives stated in this research. The 

variables of Omission, Professionalization, and 

Code of Ethics were identified with a close link 

and it was shown that they impact each other, 

as well as Accountability and Decision-making 

at a lesser extent. 

 

The research results suggest that the 

variables of omission, decision-making, 

accountability and professionalization are key 

variables which contribute to the 

implementation of a parliamentary Code of 

Ethics, which will bring satisfactory results in 

legislative work in an efficient and effective 

manner. 

 

In regard to political contributions, the 

results of the research can impact on deputies’ 

behavior, which brings about new forms to the 

legislative scenario to generate politics with a 

more ethical character. 

 
Value 

Asymptotic 
standard 

error
a
 

T 
approximate 

b
 

Sig. 
approximate 

Nominal per nominal Phi 1,770   ,622 

Cramer’s V ,590   ,622 

Interval per interval Pearson’s  R ,746 ,086 5,928 ,000
c
 

Ordinal per ordinal Spearman Correlation ,701 ,107 5,206 ,000
c
 

Measure according to Kappa ,158 ,078 2,860 ,004 
N valid cases 30    

 

 
Value 

Asymptotic 
standard 

error
a
 

T 
approximate 

b
 

Sig. 
approximate 

Nominal per nominal Phi 2,201   ,014 

Cramer’s V  ,696   ,014 

Interval per interval Pearson’s   R ,542 ,124 3,414 ,002
c
 

Ordinal per ordinal Spearman Correlation ,501 ,138 3,064 ,005
c
 

Measure according to Kappa ,011 ,028 ,464 ,643 
N of valid cases 30    

 

 
Value 

Asymptotic 
standard 

error
a
 

T 
approximat

e
 

Sig. 
approximate 

Nominal per nominal Phi 2,028   ,049 

Cramer’s V ,676   ,049 

Interval  per interval Pearson’s R ,723 ,068 5,542 ,000
c
 

Ordinal per ordinal Spearman Correlation ,779 ,076 6,582 ,000
c
 

Measure according to Kappa ,007 ,031 ,253 ,800 
N of valid cases 30    

 

 
Value 

Asymptotic 
standard 

error
a
 

T 
approximat

e
 

Sig. 
approximate 

Nominal per nominal Phi 2,124   ,051 

Cramer’s V ,672   ,051 

Interval per interval Pearson’s  R ,361 ,176 2,051 ,050
c
 

Ordinal per ordinal Spearman correlation ,362 ,193 2,055 ,049
c
 

Measure according to Kappa ,075 ,046 2,842 ,004 
N of valid cases 30    
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Some of the proposals based on this 

study are: generate the obligation of 

professionalization as a factor encouraging the 

development of not only knowledge, but also 

abilities for parliamentary work. The second 

proposal is rationality in decision-making; it 

states that deputies make decision giving 

priority to ethical schemas and in favor of the 

citizenry. The third one refers to accountability 

along with the proposal of a code of ethics, 

which means the establishment of committees 

and independent bodies to monitor and punish 

non-compliance of performance, as well as 

inform the citizenry about all the activities of 

public officials, which is known as 

transparency. The fourth one is omission; this 

component refers to the correlation that it has 

with the other variables since efficient and 

effective legislative work will prevent from not 

doing what is established by law as an 

obligation, which means public officials have to 

legislate for their constituents.          

 

Finally, once the current research has 

been completed, all respondents to the 

questionnaire stated the importance of 

developing a Code of Ethics. Therefore, why 

has nothing been done in this respect? Is it just 

a cultural issue since not only does culture 

involve representation, but also action which, in 

a certain way, orients and regulates the 

organization of social life and forms of 

thoughts of a group? That is to say, in social 

groups, culture explains, to a great extent, 

citizens’ behavior from the more abstract 

mental categories, judgment and socially 

oriented actions, which will provide an 

explanation of why ethical values and schemas 

in Mexico, especially from legislators, are 

contradicted by opposite behavior to the one 

shown in countries with different structures. 

Mexico’s culture and legislative system is an 

area of research for future studies.   
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The research includes microbiological 200 food samples produced in 8 different places in the city of Sucre 

analysis. The analyzes consist in determining 7 microorganisms commonly found in foods with poor handling 
and hygiene and lack of training in good manufacturing practices and food handling. The results are: 

Salmonella contamination has negative in all samples, it is a good result considering that this organism is one of 

the most pathogenic potential. 
 

Clostridium perfringens contamination with an incidence of 10% and of Bacillus cereus contamination 

with 6%. Aureos Staphylococcus 54.5%, 42.5% Aeróbiuos mesophilic, 34% total coliforms and Escherichia coli 

11.5%, an indicator of lack of cleanliness and hygiene in food handling, having been found in the percentages of 
samples, higher loads to 10 CFU / g. Required by Rule Boliviana. 
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Introduction 

 

One of the problems at national level and 

therefore at regional level, food safety, more 

pronounced in local sales of processed foods. 

One of the most important microbial 

contaminations is having an impact on children 

and elderly or sick people, mostly by poor 

hygiene and training in good manufacturing 

practices and food handling.  

 

The presence of microorganisms in food 

does not necessarily mean a danger for the 

consumer or a lower quality of these products. 

Most of the foods become potentially 

dangerous for the consumer only after they 

have been violated the principles of hygiene, 

cleaning and disinfection. If the food has been 

subjected to conditions that might have led to 

the arrival in the same and / or multiplication of 

infectious or toxigenic agents become a vehicle 

for disease transmission.  

 

Microbial parameters analyzed: The 

study conducted by analyzing the seven most 

frequent contamination of microorganisms: 

mesophilic Aerobius, staphylococcus aureus, 

salmonella, clostridium perfringens, basillus 

cereus, coliforms, Escherichia coli.  

 

These seven microorganisms have the 

following implications for human health:  

Total mesophilic aerobic: high counts indicate 

contaminated raw materials, unsatisfactory 

health treatment under inappropriate storage 

conditions in time / temperature.  

 

All pathogenic bacteria in foods are 

mesophilic and high counts are considered as 

indicators of pollution.  

 

 

 

Aureos Staphylococcus: is indicative of 

contamination from the skin, mouth and nostrils 

food handlers, although materials and dirty 

equipment and raw materials of animal origin 

may also be a source of contamination. 

Cleaning, disinfection and proper temperature 

control.  

 

Intoxication by this microorganism 

causes gastrointestinal clinical picture 

incubation for 1 to 8 hours. Symptoms are 

nausea, headache, abdominal pain, vomiting 

and frequent violent diarrhea without fever, and 

24 to 48 hours total recovery occurs in most 

individuals except in children and frail elderly. 

Mortality is exceptional.  

 

It is a short, painful and dramatic illness 

that can become dramatic when it affects the 

community. No specific treatment is only 

symptomatic to ease discomfort and restore 

dehydration.  

 

Salmonella: Salmonella Typhi and 

Paratyphi cause typhoid and paratyphoid with 

clinical symptoms of septicemia exclusively in 

primates is spread by ingestion of contaminated 

food and water or by direct contact. The other 

cause of gastrointestinal salmonella infections 

is sometimes complicated by septicemic or 

located outside the gastrointestinal tract, 

characterized by high fever, diarrhea and 

intestinal pain and vomiting extension.  

 

The disease is complicated especially in 

children and the elderly.  

 

 Clostridium perfringens: The organism 

in the human intestine produces a cause of the 

disease characterized by diarrhea and 

abdominal pain enterotoxin.  
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The incubation period is 6 to 8 hours 

enterotoxin releasing medium, at which time 

symptoms appear and in which microorganism 

sporulated and the toxin acts.  

 

 The majority of cases there is vomiting 

or fever with mild symptoms except low 

strength as children and elderly people who 

may appear in severe cases of dehydration.  

 

 Foods most commonly affected are meat 

products, including undercooked, prepared in 

large quantities and / or exposed to room 

temperature for long periods of time. 

 

 Bacillus cereus: The symptom is a mild 

intoxication that can occur in two different 

tables depending on the two existing types of 

toxin:  

 

 The diarrheal syndrome brings strong 

watery diarrhea, abdominal pain, and occurs 

between 6 to 15 hours after ingestion of 

contaminated food. No fever, nausea and 

sometimes vomiting and very rare cases of 

fever in weak individuals, like clostridium 

perfringens poisoning symptoms.  

 

 The emetic syndrome occurs between 1 

and 6 hours cause acute gastritis or 

gastroenteritis in which acute nausea and 

vomiting are predominant, like staphylococcal 

intoxication symptoms.  

 

 Total coliforms and Escherichia coli: 

being a natural germ in the enteric tract of man 

and animals, pollution is fecal origin and is the 

indicator of the presence of pathogens but not 

necessarily enteríticos. Generally present in 

food in general lack of cleanliness in handling 

and storage, inadequate treatment, 

contaminated materials, equipment dirty, 

unhygienic handling.  

 

 Local Sampling: Control 8 types of 

premises, with a total of 200 samples were 

made, according to Table 1. 

 

 
Table 1 Type of premises and number of samples 

 

 
Graphic 1 Percentage rate distribution for local food 

consumption  
 

 Analysis: 200 samples have been 

subjected to count for the first four 

microorganisms: mesophilic Aerobius, 

coliforms, Escherichia coli, staphylococcus 

aureus and only 131 samples for clostridium 

perfringens, salmonella and 60 for 18 samples 

basillus cereus.  

 

 Green is pensions, blue is markets, 

yellow is snacks, red is restaurants, violet is 

locals, light green is chicken’s locals, pink is 

candy bars, mustard is morning locas, turquoise 

is positive samples and finally purple is 

negative samples.  
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GUMUCIO Ricardo. Monitoring of contamination of 

microorganisms in local food outlets in the city of Sucre. 

Method of testing 
 

 
Graphic 2 Contaminated Samples by Arerobios 

Mesofilos  

 
Graphic 3 Total contaminated fecal samples  

 
Graphic 4 Contaminated samples by Escherichia  

 
Graphic 5 Contaminated samples by Staphylococcus 

aureus  

 
Graphic 6 Contaminated Sample by Clostridium 

Perfringens  

 
Graphic 7 Contaminated food, dishes and pastry 

products by Aerobic mesophilic  

 
Graphic 8 Contaminated food, dishes and pastry 

products by Staphylococcus aureus 

 
Graphic 9 Contaminated food, dishes and pastry 

products by Coliforms  

 
Graphic 10 Contaminated food, dishes and pastry 

products by Escherichia Coli  



    53 

 

Article                                                                                                   ECORFAN-Bolivia Journal 

FOOD TECHNOLOGY                                                     December 2014 Vol.1 No.1 49-54 
 

 
ISSN-On line: (In Process) 

ECORFAN®All rights reserved. 

 

GUMUCIO Ricardo. Monitoring of contamination of 

microorganisms in local food outlets in the city of Sucre. 

 
Graphic 11 Contaminated food, dishes and pastry 

products by Clostridium perfringens  

 
Graphic 12 Impact of micro samples detected by number 

of review in the city of Sucre  

 
Graphic 13 Aerobic Mesophilic total counts on Markets 

in Sucre  

 
Graphic 14 Escherichia coli total counts on Markets in 

Sucre  

 
Graphic 15 Aerobic mesophilic in milk with fruit 

smoothies in the city of Sucre  

 
Graphic 16 Escherichia Colin in milk with fruit 

smoothies in the city of Sucre  

 

Conclusions  

 

Salmonella contamination has negative in all 

samples; it is a good result considering that this 

organism is one of the most pathogenic 

potential.  

 

 Clostridium perfringens contamination 

with a 10% incidence of contamination with 

Bacillus cereus and 6%, indicative of the 

potential that someone may become ill with 

these microorganisms, infections that do not 

allow to attend school or work for about two 

days. However, this can be complicated for 

children under 5 and hence can IMR.  

 

 Aeróbiuos Total mesophilic, Aureos 

Staphylococcus, Escherichia coli and total 

coliforms are indicators: lack of cleanliness in 

handling and storage, inadequate treatment, 

contaminated materials, equipment dirty, 

unhygienic handling, unsatisfactory health 

treatment products under inadequate storage 

time / temperature.  
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GUMUCIO Ricardo. Monitoring of contamination of 

microorganisms in local food outlets in the city of Sucre. 

For which the incidence is 54.5% of 

Staphylococcus Aureos, 42.5% of mesophilic 

Aeróbiuos, 34% and 11.5% Total Coliform 

samples are contaminated with Escherichia coli, 

an indicator of lack of cleanliness and hygiene 

in food handling, with highest percentage in 

Central and black market. But all in all 

locations have a greater and lesser extent this 

indicator, so according to this percentage each 

local needs to improve its procedures and basic 

cleanliness and hygiene, local further exposed 

to the elements, with the use of covered 

containers , gloves, masks, frequent scheduled 

cleaning of all material, equipment and 

infrastructure of the premises, including 

refrigerators, etc.  

 

Recommendations  

 

Conduct periodic and continuous monitoring to 

determine the sources of pollution and 

especially for routine control.  

 

 Control the sale and handling of this 

product under quality control standards.  

Form an interagency agreement to support and 

training vendors. 
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Human resource, as key element at colleges, contributes to achieve educational goals projected by their 

administration; therefore it is sensitive to the presence of factors related to physical, oral and working 

health, particularly with chronic-degenerative diseases such as diabetes, which affects the overall 

performance. This study is descriptive type with non experimental-transactional design and its results 

allow us to infer that student population has mostly good physical and dental health, but do not attend 

prevention programs for these diseases and differ among themselves about whether if they are causal of 

labor restrictions. Designing and implementing an institutional program that supports the prevention 

and detection of this kind of diseases will contribute to maintain academic productivity and improve 

the work environment inside of colleges. 
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Introduction 

 

Background 

According to the World Diabetes Association 

(2013), over 371 million people suffer from this 

disease, this figure increases in each country; 

with half of the world population ignoring who 

has it. In Mexico the national prevalence is 

14.3% in the population aged from 20 to 69 

years, equivalent to 9 million people with 

diabetes. The human body needs energy to 

perform its functions and to carry out their daily 

activities, this energy is obtained from the 

consumed food and by digestion, this is 

degraded to become glucose, which is the main 

source of energy cells. (Mexican Association of 

Diabetes, AMD, 2013). 

 

Problem 

 

Diabetes is an autoimmune and a metabolic 

disease characterized by the selective 

destruction of pancreatic beta cells causing 

absolute insulin deficiency. Insulin is a 

hormone secreted by the pancreas which has the 

function of controlling the concentration of 

sugar in the blood and stimulates the body's 

tissues to absorb the glucose they need to fuel 

.The most common is type 2 diabetes in 90 or 

95% of cases and produces alterations in 

stomatological levels, the most frequent 

periodontal disease, gingivitis, caries, 

xerostomia and burning mouth syndrome.This 

disease is not curable and people who have it 

should be subject to an specific arrangements to 

care their physical and oral health and prevent 

complications affecting their lifestyle; its high 

incidence in Mexico justifies the need to 

investigate how susceptible patients may be 

even with high levels of academic study as the 

case of professionals who provide their 

expertise in public institutions of higher 

education and proposing mechanisms for its 

detection and prevention. 

Objectives 

 

a) Identify the prevalence of diabetes mellitus 2 

in the physical health of teachers of the 

Autonomous University of Campeche. 

 

b) Determine the prevalence of diabetes 

mellitus 2 in oral health of teachers in the 

Autonomous University of Campeche. 

 

c) Evaluate the impact of diabetes mellitus 2 in 

absenteeism of teachers at the Autonomous 

University of Campeche. 

 

Boundaries study 

 

The study was developed in the Faculty of 

Accounting and Administration of the 

Autonomous University of Campeche, 

considering population the faculty thereof. 

There are attached to this faculty 55 teachers 

trained in areas of knowledge such as: 

Accounting, Administration, Finance and 

Engineering, graduated studies at master and 

doctoral level, which defines the population as 

individuals with high levels of knowledge in 

their disciplines. 

 

Theoretical Framework 

 

Chronic degenerative diseases 

 

According to the World Health Organization 

(WHO, 2013), non-communicable diseases 

(NCDs), also known as chronic diseases are not 

transmitted from person to person. They are 

long lasting and usually evolve slowly. The 

four main types of non-communicable diseases 

are cardiovascular diseases (such as heart 

attacks and stroke), cancer, chronic respiratory 

diseases (such as chronic obstructive 

pulmonary disease and asthma) and diabetes. 

NCDs affect all age groups and all regions.  
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These diseases are often associated with 

the older age groups, but the evidence shows 

that more than 9 million deaths attributed to 

noncommunicable diseases occur in people 

younger than 60 years old; 90% of these 

'premature deaths' occur in low- and middle-

income. Children, adults and seniors are all 

vulnerable to the risk factors that favor 

noncommunicable diseases such as unhealthy 

diets, physical inactivity, and exposure to snuff 

smoke or harmful use of alcohol. 

 

These diseases are favored by factors 

such as aging, rapid unplanned urbanization, 

and globalization of some unhealthy lifestyles. 

Unhealthy diets may manifest as high blood 

pressure, increased blood glucose, 

hyperlipidemia, overweight and obesity. These 

are called "intermediate risk factors" that can 

lead to cardiovascular disease, one of the ENT. 

Noncommunicable diseases (NCD) mortality is 

more than 36 million people each year. Almost 

80% of deaths from NCDs 29 million occur in 

low- and middle-income. More than 9 million 

deaths attributed to noncommunicable diseases 

occur in people younger than 60 years old; 90% 

of these 'premature' deaths occur in low- and 

middle-income. 

 

Cardiovascular diseases are the most 

deaths from NCDs, 17.3 million annually, 

followed by cancer (7.6 million), respiratory 

diseases (4.2 million), and diabetes (1.3 

million). These four groups of diseases are 

responsible for about 80% of deaths from 

NCDs. 

 

They also share four risk factors: snuff 

consumption, physical inactivity, harmful use 

of alcohol and unhealthy diets. (WHO, 2013). 

 

 

 

 

Metabolic and physiological risk factors 

 

The behaviors conducive four metabolic / 

physiological key changes that increase the risk 

of NCDs: hypertension, overweight / obesity, 

hyperglycemia (elevated blood glucose) and 

hyperlipidemia (high levels of lipids in the 

blood). 

 

In terms of attributable deaths, the main 

risk factor for NCDs worldwide is the increase 

in blood pressure (to which 16.5% of deaths 

worldwide (1), followed by the consumption of 

snuff are (9%), increased blood glucose (6%), 

physical inactivity (6%), and overweight and 

obesity (5%). (WHO, 2013). 

 

According to WHO (2012), in the world 

there are over 347 million people with diabetes. 

An estimated 3.4 million people died as a 

consequence of excess blood sugar in 2004. 

More than 80% of diabetes deaths occur in 

countries of low and middle income. Nearly 

half of those deaths are in people under 70, and 

55% of them are women and is expected that 

deaths from diabetes are multiplied by two 

between 2005 and 2030. 

According to research conducted in 

DM2 in relation to physical activity and quality 

of life in health, the results show changes in the 

quality of life in health DM2 with practice and 

exercise regularly. 

 

Diabetes is a chronic disease that occurs 

when the pancreas does not produce enough 

insulin or when the body cannot effectively use 

the insulin it produces. Meanwhile, insulin is a 

hormone that enables cells to take up glucose 

from the blood and used it for energy. Lack of 

insulin production and its inaction or both lead 

to increased glucose levels in the blood called 

hyperglycemia. (Diabetological Federation 

Colombiana (FDC, 2005). 
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Diabetes mellitus 2.2 

 

Diabetes is a disorder in the way the body uses 

glucose obtained by eating food, resulting in 

elevated levels of glucose in blood known as 

hyperglycemia. The pancreas is a gland behind 

the stomach, among its many functions is 

tasked to produce insulin (a hormone produced 

by the beta cells that are located in the Islets of 

Langerhans), the function of insulin is to enable 

the glucose to enter the cells; under optimal 

conditions, the production of insulin in the body 

depends on the accumulation of glucose in the 

blood, a less production of insulin produce an 

elevation of the levels of glucose. (AMD 2013) 

 

Classification 

 

According to the International Classification of 

Diseases types of diabetes are: 

 

Diabetes Type 1: Formerly known as 

juvenile diabetes and / or insulin-dependent 

diabetes, is a disease of autoimmune origin, this 

means that the beta cells responsible for 

producing insulin, are unknown and destroyed 

by the immune system (antibodies responsible 

for own protect the body against viruses, 

bacteria and diseases). This process of self-

destruction is gradual and the symptoms begin 

when most of the cells have already been 

removed. It has been identified that this can 

begin several years before a person is diagnosed 

with diabetes. If so, is believed to occur by 

hereditary factors and manifests from a trigger 

that eventually manifest diabetes, the precise 

reason why this condition occurs is unknown. 

This type of diabetes is 10 times less common 

than type 2.  

 

 

 

 

 

Clinically is characterized by early onset 

before 20 years of age, Mexican association of 

diabetes. Diabetes Type 2: Formerly called 

adult and / or non-insulin dependent, this type 

of diabetes begins when the liver produces 

excess of glucose and at the same time, the 

tissues (mainly muscle) diminish the use of 

insulin, which causes high levels of blood 

glucose. This is called "insulin resistance" (that 

is a defect in insulin utilization) or because 

insulin production is no longer sufficient and is 

triggered for various reasons: a) obesity, b) 

sedentary, c) poor diet e) heredity. 

 

It's a little symptomatic disease, so 

diagnosis is performed in about 50% of cases 

through laboratory tests requested by another 

cause, and no clinical suspicion. The little 

classic symptoms, high frequency determined 

to be diagnosed late and in the presence of 

chronic complications, Mexican association of 

diabetes. 

Gestational Diabetes: It occurs during 

pregnancy in a woman who had not had 

diabetes before; in this case there is an insulin 

resistance too. During pregnancy the body 

undergoes by intense hormonal changes and in 

the gestational diabetes these hormones produce 

the opposite effect to insulin, raising blood 

glucose. Most often this condition disappears 

after pregnancy, but there are cases where 

diabetes is considered to remain and diabetes 

type 2 (AMD 2013). 

 

Difference between diabetes type 1 and 2  

 

In diabetes type 2 are associated 2 alterations: a 

decrease in insulin action with impaired beta 

cell function that is capable of responding 

initially to an increase in insulin production 

(hence levels these are high or normal to the 

shortfall of action) but subsequently insulin 

production is becoming inadequate.  
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However in diabetes type 1 alteration 

occur at the level of beta cells, including very 

low insulin level; for that reason C peptide 

levels (which is secreted with insulin) are 

normal or high in diabetes type 2 and type 1 

usually very diminished. 

 

According to the Official Mexican 

Standard NOM-015-SSA2-19994: For 

prevention, treatment and control of Diabetes 

diagnosis of diabetes is established if it meets 

any of the following criteria: 

 

Presence of classic symptoms and casual 

glucose > 200mg / dl. 

 

Plasma fasting glucose> 126 mg / dl. 

 

Glucose> 200 mg / dl two hours after oral load 

of 75 g. of glucose dissolved in water. 

 

The clinical features, signs and 

symptoms of the patient with diabetes vary 

depending on the specific type of the disease, 

but generally include polyuria, polydipsia, 

polyphagia, weight loss and fatigue. 

 

The symptoms of type 2 can be classified into: 

ACUTE: Acute metabolic complications in 

Diabetes Mellitus Type 2, comprising mainly 

the presence of 2 main clinical pictures: 

 

Diabetic hyperosmolar nonketotic 

(CDHNC) hypoglycemia and secondary 

treatment of diabetes with insulinosecretagogas 

drugs and / or insulin. 

 

Chronic: Chronic complications of diabetes 

mellitus type 2 can be divided roughly into two 

categories: a) The microvascular complications 

(eye disease nephropathy and neuropathy) and 

b) macrovascular (coronary heart disease, 

cerebrovascular and peripheral vascular 

disease.). 

Control Criteria 

 

According to the National Center for Health 

Statistics of the United States (2013), is 

considered co that the control criteria are of two 

types and depend on compliance or 

enforcement of the following parameters: 

 

a) Adequate: 

 

1.- healthy nutritional regime and balanced 

2.- Drugs in the indicated doses 

3.-Insulin therapy  

4.-.Exercise regularly 5. Check the blood 

glucose levels regularly. 

6. Blood glucose within the limits of 80-130 mg 

/ dl 

 

b) Not suitable: 

 

1. Fatigue and weakness 

2. Numbness of hands and feet 

3. Blurred vision 

4. Dry Skin 

5. Frequent urination 

6. insatiable thirst 

7. tooth mobility. 

8.-Glucemia high of 200,300 or more in 1000 

md / dl. 

 

Physical Health 

 

In literature there are numerous definitions of 

quality of life due to the large number of 

aspects to be evaluated in human life. Given the 

need to unify criteria, WHO proposed to define 

quality of life as "proper and correct perception 

of itself a person in the cultural context and 

values on which it is immersed, in relation to its 

objectives, standards, expectations and 

concerns” 

 

 



60 

 

Article                                                                                                   ECORFAN-Bolivia Journal 

ANATOMY                                                                          December 2014 Vol.1 No.1 55-69 
 

  

ISSN-On line: (In Process) 
ECORFAN®All rights reserved. 

QUIJANO Román, ROSADO Graciela, CARRILLO Olivia, AVILA 

Román. Diabetes Mellitus 2 and its prevalence in physical health, oral 

and employment of teachers from the Autonomous University of 

Campeche. 

It is a large and complex concept that 

encompasses physical health, psychological 

state, level of independence, social 

relationships, personal / spiritual beliefs and 

relationship to salient features of the 

environment. (WHO, 2006) 

 

In the health field, the given quality of 

life approach is limited to the Quality of Life 

Health Related (HRQOL) (Health-Related 

Quality of Life), being a term used when trying 

to assess the impact of disease and treatment in 

the patient's life. But it was not until after the 

WHO defined the concept of quality of life, 

some clinical investigators were raised to 

consider the quality of life as a measure to 

consider, since it represents the end result of a 

medical intervention from the important insight 

of its protagonist, the patient. In recent years it 

has attracted interest from clinicians and 

researchers to assess the quality of life of 

people with diabetes, because this is an 

important outcome variable interventions of 

healthcare. Moreover, the quality of life is 

considered an element in the decision making. 

(Mateos, 2013). 

 

Physical activity is defined as behaviors 

that produce any movement that contributes to 

the total energy expenditure of human beings. 

(Caspersen, Powell and Christtenson, 1985). 

 

The benefits of physical activity in 

diabetics according to several authors are: 

improvement in insulin sensitivity, lowering 

both basal and postprandial insulinemia; 

increased use of glucose by the muscle, this 

helps to prevent hyperglycemia; reduction of 

daily insulin requirements doses or oral 

hypoglycemic agents or normoglicemiantes. 

 

 

 

Diabetes is a disease where your main 

treatment is the combination of diet and weight 

control with physical activity or exercise 

because it can help prevent it together. The 

moderate-intensity activity is seems most 

appropriate, plus it can be used for weight 

control. The effect is immediate and therefore 

should be practiced regularly. Assessing quality 

of life in a patient represents the impact of a 

disease and its subsequent treatment has on 

patient perception and welfare. Defined as the 

extent to which assigned to the lifespan 

depending on the perception of physical, 

psychological, social and reduced opportunities 

because of illness limitations, its consequences, 

treatment and / or value changes the health 

policies. (Barrera and Perez, 2014). 

 

Oral Health 

 

The association between diabetes and 

inflammatory periodontal diseases has been 

widely studied for over 50 years. It is known 

that the prevalence of diabetes type 2 mellitus 

increases with age, having older populations, 

the overall prevalence increases (Hyattsville, 

MD: National Center for Health Statistics of the 

United States, 2005). 

 

International research agree that with 

increasing age individuals spend a lifestyle 

marked by physical activity and caloric 

restriction to one that is characterized by 

inactivity and high caloric intake. This 

predisposes to suffer from this disease. 

Furthermore diabetes mellitus type 2 increases 

in frequency with age due to loss of beta cell 

mass in a genetically marked pancreas. 
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Determining the risk of dental caries is 

difficult due to the existence of complex 

interactions among multiple factors, mellitus 

Diabetes increases the risk when combined with 

poor oral hygiene, cariogenic diets (not 

determined on the basis of sugar content, but 

must be consider different factors), among 

others (Jintao, Teanpaisan, Chongsuvivatwong, 

Dahlen and Rattarasarn, 2007). 

 

In patients with diabetes mellitus, who 

presented hyperglycemia, a salivary viscosity 

factor that predisposes to suffer from tooth 

decay because the viscous saliva is less 

effective in the clean of carbohydrates. The risk 

of tooth decay changes over the life of the 

person, to the extent that risk factors which 

escapes no change Diabetes mellitus. With 

increasing age and deficiency exists in oral 

hygiene, greater accumulation of plaque, which 

reduces the diffusion coefficient of the acids 

formed by fermentation microorganisms; this 

facilitates the process of demineralization and 

increases the risk of caries, especially in people 

with high number of cariogenic 

microorganisms (Salvi, Kandylaki, Troendle, 

Persson and Lang, 2005). 

 

When age increases the prevalence of 

periodontitis is higher. This is due to the effect 

of other factors in time and not a consequence 

of aging. It is higher in the diabetic product 

decreased resistance to infection, vascular 

changes, altered oral bacterial flora, among 

others (Ervasti, Knuuttila, Pohjamo and 

Haukipuro, 2005). 

 

 

 

 

 

 

 

 

Diabetes mellitus and periodontal diseases. 

 

The relationship between diabetes and 

periodontal disease has been the subject of 

more than 200 articles published in English in 

the last 50 years varying clinical and 

radiological criteria used to assess the 

prevalence of periodontal disease, the extent 

and severity; evolving standards for the degree 

of glycemic control, and methods for assessing 

change of complications associated with 

diabetes. In addition, researchers and clinicians 

should be careful when comparing results from 

different studies, since research has focused on 

the various populations and often included 

relatively small number of subjects or lacked 

controls. (Cutler, Machen, Jotwani, and 

Iacopino, 1999). 

 

a) Gingivitis 

 

Symptoms include red and swollen gums and 

even bleeding and white or yellow pus around 

the gums; teeth are longer and gums that have 

receded from the teeth. An overall assessment 

of available data suggests that diabetes is a risk 

factor for gingivitis. In a classic study of 

diabetes and gingivitis reported more than 30 

years, the prevalence of gingival inflammation 

was higher in children with diabetes type 1 than 

children without diabetes who had similar 

levels of plaque. Ervasti and colleagues 

observed an increased gingival bleeding in 

patients with poorly controlled diabetes than in 

control subjects without diabetes or people with 

poorly controlled diabetes. Subjects with type 2 

also had more gingival inflammation than 

control subjects without diabetes, the highest 

level of gingivitis was found in patients with 

poor glycemic control. (Ervasti, Knuuttila, 

Pohjamo and Haukipuro, 1985) 
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According to Ervasti, Knuuttila, 

Pohjamo and Haukipuro (2005), using an 

experimental protocol gingivitis was more rapid 

and severe gingival inflammation in adult 

patients with type 1 than in control subjects 

without diabetes, although qualitatively similar 

diabetes and quantitative characteristics of the 

plaque, suggesting a hyper-inflammatory 

gingival response in people with diabetes, 

symptoms of periodontal disease. 

 

b) Periodontitis. 

 

Possible signs of periodontal disease or 

periodontitis include tooth sensitivity, pain 

when chewing, bleeding or red gums, and bad 

breath; treatment of periodontal disease or 

periodontitis (Ervasti, Knuuttila, Pohjamo, 

Haukipuro, 1985). 

 

The treatment of severe periodontal 

disease may include a thorough cleaning 

procedure called scaling and root planning 

(Lalla, Cheng, Lal and Tucker, 2006). 

 

Most of the evidence also suggests that 

diabetes increases the risk of developing 

periodontitis. In a classic cross-sectional study 

of diabetes type 1 is associated with an 

increased prevalence of periodontitis five times 

in adolescents (Shlossman, Knowler, Pettitt, 

and Genco, 1990). A recent case-control study 

developed by Lalla, Cheng, Lal and Tucker 

(2006), confirmed that the insertion loss is more 

frequent and extensive in children with diabetes 

than children without diabetes. In addition, 

epidemiological research supports an increase 

in the prevalence and severity of attachment 

loss and bone loss in adults with diabetes. 

(Shlossman, Knowler, Pettitt and Genco, 1990). 

 

 

 

A multivariate risk analysis showed that 

subjects with diabetes type 2 have increased 

about three times the odds of having 

periodontitis compared with subjects without 

diabetes, after adjusting for confounding 

variables such as age, sex and oral hygiene 

measures (Martinez, 2007). 

 

c) Dental prostheses 

 

A dental prosthesis, an artificial element is 

designed to restore the anatomy of one or more 

teeth, also restoring the relationship between 

the jaws, while returns the vertical dimension, 

and resets the teeth. Diabetic patients are more 

prone to tooth loss therefore are good 

candidates for oral tissue-borne prosthesis or 

adjusted. 

 

The literature reflects controversial 

aspects regarding the role of certain factors and 

their possible ways. Among the most important 

local factors in the development of oral lesions 

appear to be the traumatic nature, poor oral 

hygiene and oral dryness in diabetic patients. 

The former include burns, chewed mucosa, 

maceration, Local abuse candy, local effect of 

snuff and action of the prosthesis, which to be 

maladaptive, cause microtrauma continuous 

support on the mucosa covering. 

 

Moreover, an incorrect prosthesis 

hygiene of the oral cavity and facilitated 

accumulation and growth of microorganisms 

causing the imbalance of the oral microflora 

and may allow the action of opportunistic 

organisms such as Candida albicans. (Brian, 

2007). 
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Absenteeism 

 

According to Saldarriaga and Martinez (2007), 

absenteeism due to medical cause has 

unfavorable implications for all: the worker 

because suffers with the disease, the company 

loses productivity and society suffers delays in 

its economic and social growth. Therefore, it is 

useful to study this problem with 

epidemiological rigor to advance appropriate 

prevention and control. Absenteeism due to 

medical cause is associated with biological, 

cultural and behavioral factors; these should be 

taken into account in the design of prevention 

programs of health in the workplace. 

 

The amount of lost time as a result of 

absenteeism is much higher than the lost due to 

labor disputes time. The main type of 

absenteeism is attributed to medical leave for 

health-related causes; either by illness or 

accident. Absenteeism rates have increased in 

all industrialized above 30% over the past 25 

years, despite improvements in supply, quality 

of healthcare and socioeconomic conditions. 

One strategy to address this problem, which 

affects the majority of governments and 

companies in the world, should be directed to 

the control of the determining factors in the 

duration and impact of the episode of 

incapacity. 

 

The current living conditions are 

characterized by exposure to agents such as 

stress, noise, pollution, violence, poor diet and 

especially inactivity. People have dramatically 

decreased the level of physical activity engaged 

in their work and leisure time, because the 

burden of chronic degenerative diseases has 

assumed epidemic proportions. The sedentary 

lifestyle affects about 50-80% of the world 

population.  

 

In consideration of the foregoing, home 

person can adopt habits favorable living or not, 

with a differential impact on your health level. 

(Saldarriaga and Martinez, 2007) 

 

For Pulido (2010) , concluded in a study 

conducted in Colombia on causes of 

absenteeism, the highest percentage is 

presented as a general disease with 72.5%, then 

the presence of accidents with 20% identify, 

with physical consequences for working as 

hand injury, foot fracture, sprain, poisoning, 

trauma of hand and fractured pelvis; less 

familiar and permissions calamity percentage 

terms. 

 

The Professional Risk Managers and 

organizations, from the regulations of the 

Colombian norm, have promoted the 

development of oriented occupational health 

and safety in enterprises, creating procedures 

for understanding and investigating the causes 

and effects of risks processes occupational 

health worker, accidents and work  accidents 

and identifying actions or situations that can 

lead to absenteeism; likewise, have been 

promoted training programs with workers and 

employers aimed at achieving awareness of the 

people, against the adoption of safer behaviors, 

highlighting the importance of creating healthy 

work environments and organizations. So then, 

to understand demographic, personal and 

organizational factors that lead people to be 

more likely to miss work are, allows the 

adoption of preventive measures in the field of 

occupational health. (Bridges and Pulido, 2010) 

 

Burgos, Rodriguez and Alvarez (2011), 

beyond the issue of prevention and develop a 

work on the prevention of occupational hazards 

of students, evaluating a set of model-based on 

success factors (predictors) proposed by the 

European Agency for Safety and Health at work 

(EU-OSHA).  
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The results achieved after implementing 

a multiple linear regression analysis indicated 

that factors related to making and the decision 

of the implementation of occupational risk 

prevention are the most influential predictors of 

success in achieving a set of benefits related 

future labor market access of students. 

 

It is necessary to promote programs on 

health and safety based on three fundamental 

phases, first, a diagnosis of pre situation in the 

workplace; Second, we must define the 

adequacy and development of education in 

prevention, for this, you must define the 

purpose of the program and / or project and its 

specific objectives, tools and / or strategies for 

collecting and analyzing, costs, schedule and 

implementation responsibilities, and from there, 

a plan of action that terms and functions are set 

to play by the different agents involved. 

Finally, we conclude with the implementation 

phase of the project on prevention. The key 

elements for the success of the educational 

project is determined by the recognition of 

safety and health as a substantial component of 

education, according to criteria such as 

physical, mental and social well-being. 

(Burgos, Rodriguez and Alvarez (2011). 

 

According to the Ministry of Labour and 

Social Previsón (2012), in a study based on the 

opinions depending on the nature of 

occupational injuries in 2008, 2009 and 2010, 

Mexico chronic degenerative diseases such as 

diabetes mellitus, diseases rank first as cause of 

absenteeism followed by dorsopathies and 

tumors (neoplasms) malignant; it increases the 

need for studies aimed at development and 

promotion of preventive programs in the 

economically active population. 

 

 

 

 

Methodology 

 

Type of study 

 

This research is descriptive because it is 

intended to measure or collect information on 

the variables involved in the problem under 

study as physical health, oral and absenteeism. 

The experimental design is not cross because 

data were collected at a single moment in its 

natural context, by surveying the founder 

members; having as purpose the variables 

describing and analyzing their impact and 

interaction. 

 

The method used to collect quantitative 

information is through fieldwork and the 

technique used is the questionnaire (Hernández, 

Fernández and Baptista, 2006). 

 

Subject 

 

The study population considered the faculty of 

the School of Accounting and Administration 

of the Autonomous University of Campeche, 

with probability sample selected by 

convenience, unblended and uncontrolled. 55 

teachers who participated are attached to this 

power 50 representing 91% of the total 

population. 

 

Inclusion criteria: 

 

a) ascribed to the School of Accounting and 

Administration of the Autonomous University 

of Campeche Teachers 

 

b) Teachers who wish to participate in the study 
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Instrument 

 

The tool that was used to obtain quantitative 

information, was a questionnaire to all 50 

participating teachers, composed of the 

dimensions of physical health, oral and 

absenteeism, and that originates from previous 

studies by the authors of where you chose the 

most representative items for this investigation. 

Instrument the plasma composition in Table 1. 

 

 
Table 1 Operationalization of variables and instrument 

specifications. 

 

Reliability of the instrument 

 

Before the interview and manage a pilot 

questionnaires were developed to verify the 

correct understanding of the questions and 

avoid detours on the objectives and adapt to the 

questionnaire study population. The instrument 

was administrated to10% of the initially 

planned population determined a Cohen's 

Kappa of 0.88 Subsequently, the administration 

of the questionnaire reliability thereof  was set 

to obtain a Cohen's Kappa 0.85 parameters 

considered acceptable (Lind, Marchal was 

administered and Wathen, 2012). 

 

Procedure for data collection and analysis 

 

In the first phase personally questionnaires 

were applied to teachers of the companies with 

duration of ten minutes per questionnaire. 

 

To process the information was used 

statistical analysis program called SPSS 

(Statistic Program for Social Sciences) was 

used. To analyze the quantitative data obtained 

from questionnaires administered to the 

subjects involved a descriptive and frequency 

of the main variables Statistical analysis was 

performed. These instruments involve scores 

assigned on a Likert-type scale with values 

ranging from 1 to 5, with 5 being the value 

considered the highest. 

 

Subsequently a Pearson distribution 

analysis (chi square) was used to find the 

differences present between each of the 

variables, considering that the objective is to 

determine the prevalence in each dimension of 

type 2 diabetes mellitus 

 

Results 

 

The population studied comprised a total of 55 

teachers of which eventually involved 50, 

which represents 91% of the total population, of 

whom 34 (68%) were male and 16 (32%) 

female. The average age of the sample was 47.1 

with an age range between 30 and 75 years. The 

most representative age group was 39 to 47 

years with 40% and the age group of 66 to 75 

years with 4%. Table 2. 
 

  
Table 2 Age of teachers by rank 

 

Of the 50 teachers surveyed 5 (10%) 

responded that they suffer from diabetes, of 

which 3 are men and two are women. Similarly 

3 (6%) responded that if they have other 

degenerative disease of whom are women. 

Conceptual Definition: The magnitude and family influence on a company regarding to the decision-
making and conflict resolution relevant to it. 

 

Dimension Operational Reactives Proportion 

Physical 

health 

Refers to the evaluation of quality of 

life in a patient with a disease, 
treatment and possible physical, 

psychological and social constraints. 

1, 2,3,5,6,7,8,9,10,11,12,13 y 

14 

62% 

Oral health Is the observation of the basic rules 
of prophylaxis and diagnosis for the 

proper conservation of the mouth 

and its components, as a natural way 

of food intake. 

 4,15,16 y 17 19% 

Absenteeism Refers to the inability of workers to 

meet their workday by natural or 

social causes. 

18,19,20 y 21 19% 

 

Average age  Frequency % 

30 a 38 7 14.0 

39 a 47 20 40.0 

48 a 56 18 36.0 

57 a 65 3 6.0 

66 a 75 2 4.0 
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Once defined sociodemographic 

characteristics of the participating subjects, we 

proceeded to apply the descriptive analysis of 

the dimensions of physical health, oral health 

and absenteeism to identify which of the three 

areas had the answers with the highest average 

and the dimension with greater dispersion. In 

the case of physical health dimension was 

determined both the mean and standard 

deviation, with the aim of analyzing the near 

and distant reagents assigned values and the 

level of dispersion of responses; the Likert scale 

used is from 1 = never to 5 = always. See Table 

3. 

 

 
Table 3 Descriptive statistics on physical health 

dimension (scale 1-5) 

As can be seen, ten is the reagent having 

the highest average according to the Likert 

scale, indicating mostly teachers surveyed did 

not reduce their work activities because of any 

emotional problems, followed by reactive one 

nine and thirteen establishing untreated diabetes 

(not getting it), not allowed to do certain tasks 

at work or daily activities or social difficulties 

have emotional causes. Conversely the lowest 

mean the won fourteen reagents, since the vast 

majority of teachers considered to have 

excellent health. 

 

Regarding the standard deviation the 

lower values were obtained  by the reagents 

eleven and ten related to the feeling of vitality 

and reduced work activities due to emotional 

causes, which suggests that together teachers 

mostly do not suffer depression and 

nervousness and instead feel full of energy; 

however reagents two, three, six and seven, the 

highest values obtained dispersion compared to 

regular monitoring of their health through 

clinical analysis, follow a diet, practice some 

exercise, limitations to walk a mile and heavy 

physical exertion. 

 

When evaluating the dispersion of 

Pearson, no statistically significant differences 

were found in the dimension of physical health 

by linking diabetes mellitus with the reactants 

within it. 

 

Moreover to assess the oral health 

dimension was identified that the reagent with 

the absolute average inverse (4.60) corresponds 

to the reagent four that points out that most 

people never smoke. The lowest average is the 

reagent fifteen on the habit brushing your teeth 

after every meal. Table 4. 
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Table 4 Descriptive statistics on oral health dimension 

(scale 1-5) 

 

Regarding the standard deviation of oral 

health dimension, most reagents have a high 

dispersion of values, no statistically significant 

differences in the dispersion of Pearson. 

 

In assessing the extent of absenteeism is 

observed that the mean in reverse between 4 

and 5, derivative teachers mostly without 

diabetes or considered to be due to absenteeism, 

limit their professional development; however 

indicate that the workplace no trains on the 

prevention of chronic degenerative diseases, as 

shown in item twenties. Equally divided 

opinions on the approach observed that chronic 

degenerative diseases are due to work 

restrictions. 

 

Regarding the degree of dispersion of 

responses regarding absenteeism dimension the 

twenty reagents shows the diversity of views on 

the issue and its impact on the workplace. The 

analysis described above can be seen in Table 

5. 
 

 
 
Table 5 Descriptive statistics on the absenteeism 

dimension (scale 1-5) 

 

Conclusions 

Based on the results of the instrument 

administered to all teachers who participated in 

the study and observing its objectives, it may be 

noted that: 

a) The professors of the School of Accounting 

mostly without diabetes mellitus type 2 at the 

date of completion of the study, according to 

information provided by them. 

b) No present oral health problems and have 

acceptable hygiene, taking as a positive factor 

that most nonsmokers. 

c) do not consider that diabetes mellitus is due 

to absenteeism, since only five teachers relate 

this condition, and consequently is not a limited 

factor for professional development. 

It is desirable that the school will 

implement a program at the institutional level 

to train your staff at all levels on this public 

health problem, because even though it is not 

significant in the participant population is not 

indicative of the presence in other educational 

units up to it, as a preventive measure and as a 

reflection of institutional concern for the health 

and welfare of their workers. 
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Introduction: Ham is a product highly consumed by society; however it contains some elements that 

make it a non-recommended food. Thus, it has been attempted eliminate or reduce those components. 

Materials and methods: Compared sodium and nitrites contents after processes of washing, soaking, 

simple cooking and double cooking applied to the turkey and pork ham in an cross-sectional analytical 

experimental. The processed samples were analyzed by triplicate. Atomic emission technique was used 

to determine sodium and the method described by the NOM-213-SSA1-2002 was used to determine 

nitrites. In addition, the sensory acceptance of the samples was evaluated through a 4 point sensory 

acceptance test. For quantitative variables, 1-way ANOVA test was used with Bonferroni  

 

Post hoc test and for qualitative variables x
2
. The value of p≤ 0.001 was considered statistically 

significant for both tests. Results: All processes applied to both types of ham reduced sodium and 

nitrites. The double cooking was the most effective due to reduced sodium in 94.1% for turkey and 

99.6% for pork, in the case of nitrites the reduction was 90.8% and 89.8% respectively. The reduction 

of sodium was statistically significant for both types of hams. A positive relation was observed between 

less sodium content and rejection in the sensory evaluation. Conclusions: Soaking is recommended to 

significantly reduce the sodium and nitrites, also is the most accepted sensory. It is necessary 

implementing microbiological test to determine the sanitation of the technique. 
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Introduction 

 

One of the meat products widely accepted by 

society is the ham, as it is easy to prepare and 

consume, besides having a considerable shelf 

life (1). Thus, the ham is defined as a food 

product made cuts defined animal species found 

fit for human consumption. In its development, 

the product is subjected to various processes 

such as healing, where are added, for dry or 

wet, salts such as sodium chloride (NaCl), 

nitrites, nitrates and other food additives, in 

order to preserve the quality sanitary product 

(2). Sodium chloride plays a role in the 

functionality and sensory properties 

microbiological stability of these products; 

improves the binding characteristics of water 

and fat, which contribute to the formation of 

stable gel structure within the meat products; 

also acts as a preservative by reducing water 

activity, reducing microbial growth; Finally, the 

salty taste perception improves the taste of meat 

is an important acceptability (3) factor. 

Moreover, nitrite salts used in sausages have an 

inhibitory effect on the growth of Listeria 

monocytogenes (4) also is a potent inhibitor of 

microorganisms such as Clostridium species. 

Added to this, nitrite salts are effective in the 

development of the product color, stability 

against oxidation of lipids, producing flavor 

and texture enrichment (5).  

 

80% of sodium intake comes from 

processed foods, specifically 7% comes from 

processed meats and sandwiches (6.7). Some 

authors and institutions have determined that 

processed meats are a major source of sodium 

in the Western diet (8.9). The ham, the amount 

of sodium is usually somewhere in about 1500 

to 1800 milligrams (mg) per 100 grams (g) 

Product (10), recommended for the population 

of 1000 to 1500 mg (11) daily intake.  

Moreover, the ceiling of nitrite admitted 

the product is 15.6 mg per 100 g (12), the Joint 

Food and Agriculture Organization-World 

Health Organization (FAO-WHO) Expert 

Committee on Food Additives establishes a 

Acceptable Daily Intake (ADI) of less than 0.09 

mg of sodium nitrite per kilogram (kg) of body 

weight (13). Thus, an intake of 100 g of meat 

product from the combination may contain an 

average amount of residual nitrite from 54 to 75 

mg / kg, which represents 100 to 139% of the 

IDA for an adult with 60 kg body weight (14). 

 

Because of the high sodium content of 

these products, has limited their use to 

segments of the population with high blood 

pressure and obesity, as it has shown an 

association of these diseases with excessive 

sodium intake in normotensive (15.16 ). Has 

also restricted their intake in patients with renal 

disease, since they are unable to excrete the 

amount of ingested sodium (17,18). Thus 

recently included the consumption of foods low 

in sodium within a healthy lifestyle and several 

countries have adopted strategies to reduce 

sodium intake of the population (19). 

Furthermore nitrites can contribute to form 

nitrosamines, which are chemicals with potent 

toxic, mutagenic and carcinogenic (20). 

Nitrosamines increase the risk of developing 

cancer, metahemoglobinemias and impaired 

lung function (21,22,23,24). It is believed that 

nitrosamines are formed due to existing in 

curing meat products and found higher levels of 

admission to these products (25) Residual 

nitrite. Notably, the level of nitrosamines to 

human tolerance is 5-10 micrograms (ug) per 

kg body weight (23). 
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Due to this problem, have done many 

studies trying to reduce the amount of these 

substances in the preparation of sausages, 

where the organoleptic characteristics have 

been altered (26,27,28), other research has 

suggested the use of substitutes salt in the 

preparation of hams moderately positive (29). 

However, not yet found studies where the 

reduction was made after the marketing of the 

product and the time of consumption, which 

could increase the acceptability while 

decreasing the microbiological risks. 

 

Therefore, the purpose of this study is to 

propose an alternative to the consumption of 

ham in the general population, emphasizing 

people with hypertension, renal failure and 

obesity, aiming to study the comparison of 

sodium and nitrites resulting from the washing 

process (L), soaking (R), simple cooking (CS) 

and double cooking (CD) applied to turkey 

ham, pork. 

 

Material and methods 

 

This study is basic science, experimental, and 

analytical transversal. The mark of the sample 

was selected by intentional non-probabilistic 

method, based on various criteria established in 

a study by the Federal Consumer (30), as the 

frequent use, good quality and standardized 

product presentation. The variety of pork ham 

no added soy and starch, with an average of 

16% protein and turkey ham with added soy, 

with an average of 16% protein was chosen. 

 

To prepare the sample of ham, 

techniques are chosen based on studies that 

showed similar reduction and sodium nitrite 

(17.31) elements. Was initiated five parts by 

fractionating the total package content of 250 g, 

where a part is left blank for the sample, while 

the other four different home as L, R, and CD 

CS underwent techniques. 

In the art of L, the sample of ham at a 

constant fall of water at room temperature 

(approximately 20 ° C) for 1 minute, rubbing 

his hands exposed. Regarding R, 1 liter of water 

cooled to a temperature between 5 and 7 ° C for 

dipping the sample, maintaining the same 

temperature for 2 hours. For CS, the sample in 

1 liter of water were dipped, heated and when it 

reached boiling point is allowed to cook for 10 

minutes. The CD consisted of immersing the 

sample in 1 liter of water, heated and when it 

started boiling, water was poured to place fresh 

water at the same rate, heated again up to the 

boiling point and allowed to boil 10 minutes. 

All samples were dried and rested at room 

temperature before determination process and 

sodium nitrite. 

 

Quantitative analysis in triplicate on 

each technique applied to both types of ham, 

obtaining a total of 60 samples. 

 

Sodium determination was performed 

with atomic emission technique (flame 

photometric), where the Evans Flamómetro 06-

0202126 model was used, and the procedures 

carried out by Hart and Carballo raised (32,33), 

using 5 g of sample without added hydrochloric 

acid, ammonium chloride and lithium oxalate 

wet ash. From the emission obtained, 

calculations were made to express the sodium 

content in mg / g of sample. 

 

In the determination of nitrite, this 

method used in the NOM-213-SSA1-2002 (2) 

and the calibration curve was performed to 

cured products. The results were expressed in 

parts per million (ppm) which were calculated 

from the absorbance recorded by the 

spectrophotometer. 
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Added to this, the organoleptic characteristics 

of the processed samples compared with white 

were evaluated through an acceptance test level 

4 points applied to 19 selected people with 

intentional non-probabilistic method, where the 

texture is called, the taste and color. 

 

Quantitative variables expressed as 

mean and standard deviation were analyzed by 

performing a comparison of sodium and nitrites 

between the target and the different samples, 

for it ANOVA 1 way was applied in addition to 

the post hoc Bonferroni test to determine the 

significant reduction between white and 

processed samples. The value of p <0.001 was 

considered statistically significant. As for the 

qualitative variables expressed as frequency and 

percentage, primarily organoleptic 

characteristics reported by the study group were 

evaluated. Subsequently the results of sodium 

reduction process of every home and every type 

of ham according to the categories described 

NOM-086-SSA1-1994 (34) were pooled. 

Finally sensory acceptance of all samples with 

the categories described reduction through 

statistical test x² correlated. The value of p 

<0.001 was considered statistically significant. 

 

Results 

 

Based on the analysis of 60 samples, the 

average content of sodium nitrite belonging to 

turkey ham and pork with their respective 

processes are calculated. As shown in Graphic 

1, in the processes applied to both types of ham, 

CD demonstrate greater percentage reduction in 

sodium in turkey and pork (94.1% 99.6% 

respectively) and nitrite (90.8% and 89.8% 

respectively) ; by contrast, the process L was 

reduced less sodium (70.5% and 28.6% in 

turkey in pork) and nitrite (35.2% and 42.4% 

respectively).  

 

All processes statistically significantly reduced 

sodium as compared to the blank having a 

p≤0.001. As nitrites such reduction was not 

considered statistically significant (Figure 1). 

 
 

The results of sensory evaluation of 

types of ham (flavor, color and texture), 

indicating poor acceptance by the respondent, 

the accepted technique was wash. By contrast, 

was the accepted technique least double 

cooking (Table 1). 

 

In order to analyze the relationship 

between sodium reduction and sensory 

acceptance was rated the sodium content of the 

samples in reference to the NOM-086-SSA1-

1994 (34). This standard establishes a 

mandatory basis, the nutritional specifications 

which must conform foods that have been 

modified in composition to reduce, eliminate or 

add nutrients. Thus, the NOM-086-SSA1-1994 

establishes sodium concentrations allowed for 

the product to be considered as "low sodium", 

"very low sodium" and "sodium free". At this 

name a category of "not significant" was added 

when the sample does not fit into any standard 

classification. The classification results sodium 

reduction processes both hams, were correlated 

with sensory evaluation. According to this 

classification, white turkey ham was designated 

as "not significant", the L, R and CS as "low" 

and the CD as "very low sodium". As for pork 

ham qualified for the white and L as "not 

significant" R "under" CS "very low" and CD 

"sodium free" observed p <0.001 that under the 

more outside content sodium in the samples, the 

lower the sensory acceptance (Table 2). 
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Discussion 

 

The number of health conscious consumers has 

increased in the recent years, therefore, the 

demand for foods low in fat and salt has 

increased. The food processing industries seek 

new ways to generate products with low 

content of salts, particularly sodium chloride 

playing an important role as a flavoring and 

preservation, plus I is also effective as an agent 

to lower water activity in meat products 

influencing your life average. (35) Other 

additives that extreme caution is considered 

from the point of view of risk to the health of 

consumers is sodium nitrite additive par 

excellence of the meat industry, almost 

essential to ensure the safety and anti-clostridial 

set the characteristic color of smoked and cured 

meats (23,36).  

 

Sodium intake in industrialized 

countries exceeds the nutritional 

recommendations by 60%, the above has 

implications for elevated blood pressure, 

development of hypertension and positive 

association with mortality and CHD risk. Given 

this, it has promoted programs make 

recommendation to reduce the intake of sodium 

chloride without conclusive results (37). 

Furthermore nitrites present in processed foods, 

represent another risk to the health of 

consumers, as this is absorbed by diffusion 

across the gastric mucosa and gut wall and 

certain absorption levels, the nitrite reacts with 

hemoglobin and can cause methemoglobinemia, 

decreased oxidative phosphorylation, inhibition 

of microsomal enzymes and other toxic effects, 

which can eventually cause death (22,23,36).  

 

Scientific evidence suggest that frequent 

consumption of meat products with high 

concentrations of nitrite is associated with 

obstructive lung function function by causing 

experimentally nitrosative stress (24,28). 

Furthermore, the reaction of nitrite with amine 

can cause the formation of N-nitroso 

compounds such as nitrosamines, highly 

reactive and causing embryopathic mutagenic 

effects. Children may be especially susceptible 

to these effects when low body weight, 

immature enzyme system and weakness in 

gastric acidity (23,39). 

 

By consuming a portion of 60 g of ham, 

reference portion of NOM-086-SSA1-1994 (34) 

covers more than one third of the 

Recommended Daily Intake (RDI) of sodium 

for an adult, representing 37% in turkey ham 

and 34% for pork. This percentage decreases to 

implement processes to samples: in turkey ham 

consume only 2.1% to 10.9% of the RDA of 

sodium ham and pork consumed 0.1% to 

24.6%. One finding of this research is the 

difference found in the concentrations of 

sodium and nitrites between turkey ham and 

pork ham. A concentration of sodium nitrite 

and higher vs turkey ham pork ham (9.28 mg 

and 8.62 mg in the case of sodium and 545.72 

ppm and 498.99 ppm in the case of nitrites) was 

observed. The above information becomes 

relevant, because the choice of meat product 

based on the health of the consumer. 
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As the concentrations of sodium nitrite 

in our samples analyzed exceeded 

recommended in regulation, the processing 

executed to the two types of hams decreased 

concentrations of salts (sodium nitrite), and 

being significantly reducing sodium. To date, 

there are no scientifically validated 

recommendations for consumers easily 

processed and home turkey ham and pork in 

order to reduce concentrations of sodium nitrite, 

however similar studies have been conducted to 

reduce other elements during consumption of 

some potato varieties such as Burrowes, et al., 

the results revealed that the CS and CD 

processes decreased to a greater extent 

potassium (31). Other experimental alternatives 

have been made to reduce the sodium 

concentration during product development, as 

reported by Stopfoth et al., Using potassium 

lactate during formulation, achieving a decrease 

of 42% sodium (37). In the work of Lavieri et 

al, nitrites of plant origin were used in 

combination with high hydrostatic pressure to 

counter the growth of L. monocytogenes having 

favorable results (4). The same author has 

worked with other natural or organic methods 

given promising results (40). One of these 

methods is natural vegetable juice which has 

proved comparable with conventional curing 

methods (41). Meat products from organic or 

natural origin are not treated with nitrites / 

nitrates and are an alternative consumption 

(42). However several alternative low-sodium 

meats obtained by physical and chemical means 

have failed in sensory and consumer acceptance 

of the product in health care (43). Thus 

homemade techniques applied at consumption 

could become an economic and acceptable 

alternative. 

In our study further reducing sodium in 

turkey and pork 94.1% and 99.6% respectively, 

and 90.8% nitrite and 89.8% respectively was 

achieved during CD. By contrast, the process L 

was reduced less sodium (70.5% and 28.6% in 

turkey in pork) and nitrite (35.2% and 42.4% 

respectively). Regarding testing on the 

organoleptic properties, we found that the 

processes in which heat is applied and therefore 

reduced as much sodium as nitrites were the 

least accepted sensually. In contrast, those in 

which no heat were applied mostly accepted. 

The explanation for this is due to the use of 

sodium nitrite as essential additives to improve 

these sensory characteristics as emulsifiers, 

flavor enhancers, binding capacity of water and 

fat, decrease in rancidity, controlling 

microorganisms and enhancing color (44). 

 

Importantly, determination methods 

used in the study are validated (2,32,33); further 

analysis was performed integrally relating the 

variables with sodium nitrite and organoleptic 

characteristics. P≤0.001 statistical significance 

in reducing both sodium ham and correlation of 

sensory acceptance regarding the categories of 

reduction is obtained. The nitrite content was 

affected by technical but not significantly. 

Despite this, it is difficult to extrapolate the 

results, since the sample for sensory evaluation 

is insufficient and was not determined 

probabilistically also that only one brand of 

ham was analyzed. It is also necessary to assess 

the health of the product after applying the 

processes. 



76 

 

Article                                                                                                   ECORFAN-Bolivia Journal 

NUTRITION                                                                        December 2014 Vol.1 No.1 70-79 
 

  
ISSN-On line: (In Process) 

ECORFAN®All rights reserved. 

Gálvez F., Salinas Tania, Franco Talía, Navarro Gerardo, Paredes 

Adrian, Rodríguez Lizbeth, Rosas M., Salcedo Paty, Gallegos Saúl. 
Sodium and nitrite reduction in ham by home hydric methods. 

The possibility for more research to see 

if these processes reduce the amount of sodium 

nitrite in all sausages, analyze for leaks of water 

soluble nutrients with these methods, determine 

whether there changes in the fat content of the 

product is opened, and assess the microbial load 

of the product after applying reduction 

processes. In addition to this, it is important to 

investigate whether the interaction of nitrite 

during cooking generates N-nitroso components 

such as nitrosamines. 

 

Conclusions 

 

It is concluded that the application processes L, 

R, CS and CD turkey ham and pork, sodium 

and nitrite is reduced. The most significant 

reduction of sodium was shown with CS and 

CD processes, however, are less acceptable 

sensory. In this situation, the R represents an 

alternative to catalog the ham as an acceptable 

food for people with hypertension, renal 

disease, obesity and population in general, 

besides contributing to cancer prevention 

because it reduces the amount of sodium and 

nitrites, sodium being reduced significantly. 

Besides R technique was accepted 

organoleptically. However it is necessary to 

determine the health microbiological technical 

tests. Consumption of pork ham on turkey is 

recommended, because it has lower sodium and 

nitrites. 
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