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ABSTRACT 

This study has two main objectives: on one hand, the evaluation of food items related to the food training courses in 
order to know which ones require better explanations from trainers and a further development and refinement by food 
handlers. It is also a goal of this work to appreciate the level of general knowledge of food handlers before receive any 
training session and then see if there was some improvement after the course. On the other hand, identifying potential 
social and personal factors of food handlers that influence on the results of the evaluation. To this end, two tests were 
performed (one before the training and at the end) and evaluated the results per modules. In general, knowledge levels 
both initially and after taking the course proved to be satisfactory. Personal and social factors determined better or 
worse scores on the basis of these. 
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1. Introduction 

Food handlers’ training is of paramount importance. All 
people who work as food handlers must be informed and 
made aware of their role in protecting food from con- 
tamination and deterioration, before starting their duties. 

According to the chapter XII, annex II of Regulation 
(EC) N˚ 852/2004, food business operators have to en- 
sure that food handlers are supervised and instructed 
and/or trained in food hygiene matters commensurate 
with their work activity. 

All persons employed in food-related operations that 
will have direct or indirect contact with food must be 
trained, and/or instruction at a level appropriate to the 
operations to be carried out. 

Training is critical to any system of food hygiene. 
Training, and/or instruction and supervision, inadequate 
hygiene, any person involved in food-related operations 
represents a potential threat to the safety of food and its 
suitability for consumption [1]. 

At each step of the chain involving the foods there is 
direct human contact, either through manipulation or 
through contact caused by personal carelessness. Due to 

intense handling suffered by food products, we must 
combine quality assurance and control hygiene, to make 
possible the production of food with the standards of 
quality and identity expected. 

Many causes of food contamination are from inade- 
quate cleaning procedures and inappropriate behaviors of 
food handlers. The Good Manufacturing Practices are a 
set of rules that define the ideal forms of manufacture, 
from changes in cleaning methods, behavior the people 
involved, equipment and buildings, trying to eliminate 
the sources of generic possible contamination of a pro- 
duct [2]. 

Sustainability of safe food handling practices depends 
on the ability to link positive behavior, attitudes and con- 
tinued education of food handlers.  

While several authors have identified the relative im- 
portance of various food handling practices, a general 
consensus is that food handlers must attain high levels of 
food safety knowledge, as well as the ability to effect- 
tively apply such knowledge in food handling practices; 
both attributes are essential to consistent safe food han- 
dling practices in restaurants [3,4]. An American study 
suggested that improper food handling practices contri- 
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buted to approximately 97% of all food borne illnesses in 
food-service establishments and homes [5]. Previous stu- 
dies on beliefs and self-reported practices of food han- 
dlers [6] indicated that while food handlers were aware 
of food safety behaviors, fully 63% of respondents ad- 
mitted that they did not always carry out these behaviors. 
Food handlers also reported carrying out food safety 
practices, particularly washing hands with soap and wa- 
ter, much more frequently than they performed these 
practices [7]. 

The US Food and Drug Administration reported that 
the most common food handler behaviors contributing to 
food borne outbreaks include obtaining food from unsafe 
sources, using improper holding times and temperatures, 
inadequately cooking food, having poor personal hygiene, 
and contaminating equipment [8-11]. 

Food-safety training programs address the full range of 
food preparation behaviors in restaurants [8,12] and food 
contamination may occur at any point during its produc- 
tion, processing, distribution, and preparation [8,9,13]. 
The transmission of food borne pathogens through cross 
contamination by food handlers is directly a result of 
their knowledge of food-safety practices [11]. 

Food handlers have a major role in the prevention of 
food poisoning during food production and distribution. 
Food handlers may cross-contaminate raw and processed 
foodstuffs as well as inadequately cook and store foods. 
They can also be asymptomatic carriers of food poison- 
ing organisms [14]. Food borne illness has been associ- 
ated with improper storage or reheating (50%), food 
stored inappropriately (45%) and cross contamination 
(39%) [15] and a correlation between management atti- 
tude towards training, levels of food hygiene knowledge 
and standards of food handling practice has been identi- 
fied [16,17]. 

HACCP (Hazard Analysis and Critical Control Points) 
implementation in a food business requires the recogni- 
tion of hazards and their control. Therefore a major chal- 
lenge in the food industry is to motivate food handlers to 
apply what they have learnt regarding food hygiene [18]. 

Because of all of these reasons, we have achieved a 
food handler assessment with the objective of evaluate 
the level of knowledge of food handlers in food hygiene, 
before and after a training course, which have informed 
in one hand about the effectiveness of the given training 
(and  helping us in the verification point) and in the 
other hand, about the units of the training course which 
are susceptible of larger or better explanations to im- 
prove, knowing well that subsequent application of the 
acquired knowledge at work will not depend in a direct 
way of this fact, [18,19] shows, that it is not only the 
ignorance of food hygiene that causes food poisoning, 
but also the lack of applying the acquired knowledge. 

Also some studies have demonstrated a lack of correla- 
tion between food hygiene training and improvements in 
food hygiene behavior [5,20-21]. 

Rennie [22] argues that too little emphasis is placed on 
changing individuals’ beliefs and attitudes and that the 
model fails to take into account cultural, social and envi- 
ronmental influences. 

In order to design effective training for food handlers 
there is a need to fully understand all the factors under- 
lying current food hygiene behavior in the workplace. 
Some authors [22,23] describe how Social Cognition 
Models (SCMs) such as “The Theory of Planned Beha- 
vior” [24], “Tones Health Action Model” [25] and “The 
Health Belief Model” [26] could be used to understand 
food hygiene behavior. 

Researchers have advocated using theories and models 
from the behavioral sciences to improve our understand-
ing of food hygiene behavior [22,27]. Social cognitive 
theories such as the Theory of Reasoned Action (TRA) 
[28], the Theory of Planned Behavior (TPB) [24] and the 
Health Belief Model (HBM) [26] have provided a 
framework to investigate a wide range of behaviors [30] 
including food safety behavior in the home [30-32] and 
hand hygiene behavior in hospitals [33]. 

A study in Italy of 411 food handlers interviewed on a 
face-to-face basis determined that whilst they had a posi- 
tive attitude towards food safety this was not supported 
by observed practices [34]. This confirmed that know- 
ledge alone does not lead to changes in food handling 
practices. 

But it doesn’t mean that Food hygiene training is not 
crucial in food safety and is an essential part of the haz- 
ard analysis critical control point (HACCP) concept [35]. 

2. Material and Methods 

2.1. Sample Population 

During the years 2007 and 2008, in the referral collective 
restoration center chosen for this study, we conducted a 
total of ten courses for obtaining a health card for food 
handlers. These courses were aimed at a population con-
sisting of 193 items, older adults of Spanish nationality, 
permanent or temporary residents in the Canaria Auto- 
nomous Community. 

2.2. Social and Personal Criteria for  
Classification 

The population was classified according to social and 
personal criteria listed in Table 1, in the following 
groups: 

Age: have considered four groups according to this 
criterion. 

1) Younger than 20 years, formed by 61 persons (31.6% 
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Table 1. Classification of the population according to social 
and personal criteria. 

Criterion Groups N % 

Younger than 20 years 61 31.6

20 - 29 years 71 36.8

30 - 39 years 32 16.6
Age 

Equal or superior to 40 years 29 15.0

Persons in charge 27 14.0
Post 

Not persons in charge 166 86.0

Collective restoration 116 60.1
Center 

Food chain 77 39.9

With experience 108 56.0
Experience 

Without experience 85 44.0

Up to E.S.O 126 65.3
Studies 

Superior SOE 67 34.7

Collective restoration professionals 52 26.9
Profession 

Other professions 141 73.1

N = number of elements; % = Percentage with regard to the total of the 
population. 
 
of the population); 

2) Age between 20 and 29, formed by 71 persons 
(36.8% of the population); 

3) Age between 30 and 39, formed by 32 persons 
(16.6% of the population); 

4) Age equal or superior to 40 years, formed by 29 
persons (15.0% of the population). 

Post: attending to the professional category and level 
of responsibility, with direct work or not in the food han- 
dling, were considered to be two groups. 

1) Supervisors, persons in charge, managers or kitchen 
chiefs, formed by 27 persons (14.0% of the population). 
This group is constituted by those that realized a labor of 
coordination inside a workgroup and that in the main 
were not in the habit of manipulating the food. They 
named as persons in charge; 

2) Rest of the population, coordinated by the previous 
group, which they could realize a particular labor, ac- 
cording to his category, in relation to the food handling. 
This group was integrated by 166 persons (86.0% of the 
total population). They were named like not persons in 
charge. 

Center: attending to the food sector of the food chain 
in which one was developing or was going to develop the 
occupation, they were considered to be two groups. 

1) Persons who were employed or were going to be 
employed inside at the sector of collective restoration 

(cooks, kitchen assistants, scullions, maîtres, waiters, 
personnel of cleanliness), formed by 116 persons (60.1 % 
of the population). It named to this group as collective 
restoration; 

2) Group that was working or it would be employed at 
other links of the food chain, different from the collective 
restoration (butchers, makers of cheeses, fishmongers, 
warehousemen, distributors). Formed by 77 persons (39.9% 
of the population). It named to the above mentioned 
group as food chain. 

Experience: having in it counts the experience in the 
food handling, they were considered to be the following 
groups. 

1) Group with experience, constituted by 108 persons 
(56.0% of the population) who were working as food 
handlers; 

2) Group without experience, formed by 85 persons 
(44.0% of the population) who were not devoting them-
selves still to the food handling.  

Studies: according to the level of studies reached, 
other two groups were established. 

1) With cultural standard equivalent or lower than the 
Secondary Obligatory Education (SOE), formed by 126 
persons (65.3% of the population). It named up to SOE; 

2) With cultural standard superior to the Secondary 
Obligatory Education, constituted by 67 persons (34.7% 
of the population). Was named a Superior SOE. 

Profession: attending to the profession declared by 
every pupil they were considered to be two groups. 

1) Professionals of the collective restoration, inte- 
grated by 52 persons (26.9% of the population), who like 
that indicated it in the corresponding paragraph of the tab 
(Table 2); 

2) Other professions, group integrated by those per-
sons that autoconsidered professionals of other sectors 
different from the collective restoration, formed by 141 
persons (73.1% of the population). 

2.3. Food Handler’s Tab 

At the beginning of each course are provided attendees 
with a chip on the various items that they requested in- 
formation based on personal and social criteria consi- 
dered. The tab model is shown in Figure 1. 

Food handlers’ training consisted in two exams, pre- 
liminary and final in order to assess the evolution of 
food-related knowledge and application of good handling 
practices. A total of ten training courses, in which, in- 
variably, statements and content of exam questions were 
chosen in the following terms which are related. 

2.4. Preliminary Exam 

Made up of ten questions very basic test on the content 
type of the different units of work which were included 
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NAME:  

CENTER:                      COMPANY: 

DATE:  

ID: DATE OF BIRTH:   

WORKPLACE: 

SENIORITY:                    IN OTHER BUSINESS: 

LEVEL OF EDUCATION:         PRIMARY SECONDARY 
 
OTHER: 

RENEWAL HANDLER CARD:     EXPIRY DATE: 

PROFESSION: 

BIRTH PLACE:  

ADDRESS: 

Figure 1. Tab model. 

 
in the training course for food handlers. This test was car-
ried out at the beginning of the first session of each course. 

2.5. Final Exam 

The review was based on Title III, Article 5 of R.D. 
2505/1983 and according to paragraph IV, Article 14.2 
of the Standard of food handlers in the Canary Islands. 
The questionnaire consisted of forty questions multiple 
choice single answer, on the course materials developed 
for and included in the chapters of the Handbook for 
Food Handlers, released by the Ministry of Health of the 
Canary Islands [36]. It created five teaching units whose 
contents are shown in Figure 2. 

It was established as a threshold a 75% of correct an- 
swers to consider that training has been successful. This 
score has been considered in our study as a reference in 
different taxa. 

Study on food handlers: valuation of the hygienic- 
sanitary education. 

2.6. Quantitative Variables 

There has been described by means of the index of cen- 
tralization arithmetic mean, which is accompanied al- 
ways of an index of dispersion that is the standard devia- 
tion, represented in the text as X  TD. And they have 
been considered to be the following ones: 

1) Results obtained in the preliminary exam; 
2) Results obtained in the final exam; 
3) Results obtained in each of five units indexed pre- 

viously (Figure 2). 
The data analysis, from the statistical point of view, 

has been realized for the quantitative variables by means 
of the comparison of two averages across t of Student. 

 

Unit I: general concepts related to food handlers and food poisoning 

Unit II: food hazards associated with food handlers. 

Unit III: risks arising from handling food 

Unit IV: personal hygiene of food handlers  

Unit V: basic issues of cleaning, disinfection, fumigation and rodent 

control in food establishments 

Figure 2. Teaching units of food handlers’ course. 
 
When more than two averages are compared, the statisti- 
cal used test has been the analysis of the variance 
(ANOVA). It thought that the test was statistically sig- 
nificant when the p-value was lower than 0.05. 

2.7. Qualitative Variables 

Have been created on having checked the information 
gathered in the database considering as characteristic to 
the cases of outstanding and not outstanding successes, 
which are: 

1) In the preliminary exam:  
9 or 10 correct answers: outstanding 
Less than 9 correct answers: not outstanding; 
2) In the final exam:  
39 or 40 correct answers: outstanding  
Less than 39 correct answers: not outstanding; 
3) In each unit:  
7 or 8 correct answers: outstanding 
Less than 7 correct answers: not outstanding. 
And there have been described by means of relative 

frequencies, that is to say, the number of cases that fulfill 
the characteristic, divided by the total number of studied 
cases. 

For these variables, the statistical used test has been 
the test of Chi-square. In those cases in which the sam- 
ples are very small (tables 2 × 2 with at least a theoretical 
cell with minor size to 5 cases) there has been in use 
Fisher’s exact test. It thought that the test was statistic- 
cally significant when the p-value was lower than 0.05. 

2.8. Statistical Analysis of Adjusted Data 

To analyze the averages of the punctuations of the pre- 
liminary exam depending on the post and center was 
considered to be the model of analysis of the variance: 

ij =  + (post)i + (center)j; i = 1,2; j = 1,2    (1) 

where ij represents the previous average punctuation the 
i-th post (i = 1,2), and center j-th (j = 1,2). The parame- 
ters (post)i and (center)j represent the principal effects of 
the same ones in his levels i-th and j-th, respectively. In 
previous analyses of the variance were considered other 
factors that finally did not turn out to be significant and 
therefore they were not in use for the calculation of ad- 
justed averages. We have supposed that the data Yijk ob- 
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served in every group determined by post and center fol- 
low a law of normal probability  ,jk i jYi N   , be-
ing Yijk the previous corresponding punctuation to k-th 
subject, belonging to i-th post and j-th center. The model 
(1) was estimated by maximum verisimilitude, and there 
were obtained the adjusted averages for every group of 
post and every group of center. To confirm the existence 
of the considered effects there were in use the F-test fit-
ted by other effects. From the esteeming ones of the pa-
rame- ters there decided the level of influence of every 
signifi- cant factor. To determine the degree of adjust-
ment one considered to be the coefficient R square. 

For the punctuation of the final exam a completely 
similar analysis fulfilled only that considering to be the 
model (2): 

ij =  + (post)i + (studies)j; i = 1,2; j = 1,2    (2) 

provided that these were the factors that were situated 
significant. 

2.9. Statistical Analysis of Observed Data 

For the analysis of the data used statistical packages 
SPSS/PC+, version 13.0 (SPSS Inc., Chicago) and SAS/ 
STAT, V.6.06. 

3. Results and Discussion 

3.1. Evaluation of Food Handlers 

3.1.1. Overall Performance Evaluation 
Table 2 shows the mean scores (X) obtained and the 
dispersion (TD), maximum and minimum scores in the 
preliminary examination, final exam for each teaching 
unit, and the percentage of outstanding. 

3.1.2. Previous Knowledge (Preliminary Exam) 
A maximum of 10, the mean score of 8.80  0.91, results 
ranging between values of 5 and 10, and regarded as out- 
standing as criteria of paragraph (Material and Methods), 
67.9%. 

3.1.3. Final Knowledge (Final Exam) 
After delivery of the course, the average value was ob- 
tained from a maximum of 40 points was 37.62  2.29, 
very similar to those obtained by other correlated studies 
[37] reaching the score range between 29 and 40, reach-
ing the percentage of outstanding 45.6%. 

3.1.4. Performance of Educational Units 
With the goal of a clear interpretation of the results of the 
final exam, and obtain information from the knowledge 
of individuals examined in the different aspects health 
and hygiene issues, then the scores reflect, according to 
the classification of educational units considered in Ma-
terial and Methods. 

UNIT I: general concepts related to food handlers and 

Table 2. Overall assessment results. 

 X  DT Minimum Maximum 
%  

outstandings

PRELIMINARY 
EXAM 

8.80  0.91 5 10 67.9 

FINAL EXAM 37.62  2.29 29 40 45.6 

UNIT I 7.24  1.01 4 8 79.1 

UNIT II 7.33  1.03 4 8 84.0 

UNIT III 7.41  0.76 4 8 88.9 

UNIT IV 7.89  0.39 5 8 98.0 

UNIT V 7.76  0.48 6 8 98.0 

X = arithmetic mean; TD = deviation; Minimum = lowest rated; Maximum 
= highest rated. 

 
food poisoning. Of a total of 8 points, the average score 
obtained was 7.24  1.01, ranging between 4 and 8 hits. 
The highlights were considered by 79.1%. 

UNIT II: food hazards associated with food handling. 
The average result obtained was 7.33  1.03, a total of 8 
points, ranging between 4 and 8 hits. 84.0% were re- 
garded as outstanding. 

UNIT III: risks arising from handling food. A maxi- 
mum of 8 points, got an average score of 7.41  0.76, 
with variations between 4 and 8 hits. Those identified as 
outstanding were 88.9%. 

UNIT IV: personal hygiene of food handlers. The av- 
erage result obtained was 7.89  0.39, a total of 8 points, 
successes ranging between 5 and 8 hits. 98.0% were con- 
sidered outstanding. 

UNIT V: basic Issues of cleaning, disinfection, fumi- 
gation and rodent control in food establishments. 

A maximum of 8 points, the average score obtained 
was 7.76  0.48, with a variation between 6 and 8 hits. 
Those identified as outstanding were 98%. 

Previous knowledge (Preliminary Exam) (Table 3). 
The best result was obtained by the group of age of 30 - 

39 years, with an average qualification of 9.06  0.50, 
being the group of age of less than 20 years the one that 
worse result obtained, 8.67  1.09. No significant differ- 
ences were found between the considered groups of dif- 
ferent age. 

Final knowledge (Final Exam) (Table 3). 
Was it the group of age of 20 - 29 years the one that 

obtained the best average qualification, 37.97  2.13, 
whereas the group of 40 or more years obtained the low- 
est, 36.97  2.13. No significant differences were found. 

According to the Table 4, were observed significant 
differences (p < 0.05) in the results on previous know- 
ledge (Preliminary Exam), standing out the group of age 

f 30 - 39 years (90.6% of outstandings), though they o 
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Table 3. Age: results obtained in quantitative variables. 

VARIABLE GROUP X TD ANOVA 

Younger than 20 years (-) 8.67 1.09 

20 - 29 years 8.80 0.82 

30 - 39 years (*) 9.06 0.50 
PRELIMINARY EXAM 

Equal or superior to 40 years 8.76 1.02 

NS 

Younger than 20 years 37.46 2.38 

20 - 29 years (*) 37.97 2.13 

30 - 39 years 37.75 1.92 
FINAL EXAM 

Equal or superior to 40 years (-) 36.97 2.74 

NS 

Younger than 20 years 7.26 1.03 

20 - 29 years (*) 7.42 0.87 

30 - 39 years 7.16 0.99 
UNIT I 

Equal or superior to 40 years (-) 6.83 1.23 

SN 

Younger than 20 years 7.44 0.90 

20 - 29 years (*) 7.46 0.94 

30 - 39 years 7.28 0.89 
UNIT II 

Equal or superior to 40 years (-) 6.83 1.44 

P < 0.05 

Younger than 20 years (-) 7.21 0.92 

20 - 29 years 7.41 0.67 

30 - 39 years 7.56 0.67 
UNIT III 

Equal or superior to 40 years (*) 7.69 0.60 

P < 0.05 

Younger than 20 years 7.85 0.48 

20 - 29 years (*) 7.96 0.20 

30 - 39 years 7.91 0.30 
UNIT IV 

Equal or superior to 40 years (-) 7.76 0.58 

NS 

Younger than 20 years (-) 7.69 0.53 

20 - 29 years 7.75 0.50 

30 - 39 years 7.84 0.45 
UNIT V 

Equal or superior to 40 years (*) 7.86 0.35 

NS 

X: arithmetic mean; TD: deviation; ANOVA: analysis of variance; NS: not significant; P < 0.05: significant; (*): highest average rating; (-): lowest average 
rating.  
 
were not for the final knowledge (Final Exam), where 
stood out the group of 20 - 29 years with 56.3% of out- 
standings. 

Previous knowledge (Preliminary Exam) (Table 5). 
The best result was obtained by the group of persons 

in charge (supervisors, kitchen chiefs, managers), with 
an average qualification of 9.11  0.42, obtaining the 
group of not persons in charge (rest of the population), 

an average qualification of 8.75  0.96. Both groups 
were significantly different (p < 0,001). 

Final knowledge (Final Exam) (Table 5). 
It was the group of not persons in charge the one that 
obtained the best average qualification, 37.66  2.33, 
whereas the group of persons in charge obtained the 
lowest, 37.41  2.04. No significant differences were 
found. 
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Table 4. Age: results obtained in qualitative variables. 

VARIABLE GROUP % “out” % “no out” Chi-square 

Younger than 20 years (-) 59.0 41.0 

20 - 29 years 66.2 33.8 

30 - 39 years (*) 90.6 9.4 
PRELIMINARY EXAM 

Equal or superior to 40 years 65.5 34.5 

P < 0.05 

Younger than 20 years 37.7 62.3 

20 - 29 years (*) 56.3 43.7 

30 - 39 years 46.9 53.1 
FINAL EXAM 

Equal or superior to 40 years (-) 34.5 65.5 

NS 

Younger than 20 years 83.6 16.4 

20 - 29 years (*) 87.3 12.7 

30 - 39 years 71.9 28.1 
UNIT I 

Equal or superior to 40 years (-) 62.1 37.9 

P < 0.05 

Younger than 20 years (*) 88.5 11.5 

20 - 29 years 87.3 12.7 

30 - 39 years 71.9 28.1 
UNIT II 

Equal or superior to 40 years (-) 65.5 34.5 

P < 0.05 

Younger than 20 years (-) 82.0 18.0 

20 - 29 years 90.1 9.9 

30 - 39 years 90.6 9.4 
UNIT III 

Equal or superior to 40 years (*) 93.1 6.9 

NS 

Younger than 20 years 95.1 4.9 

20 - 29 years (*) 100 0 

30 - 39 years (*) 100 0 
UNIT IV 

Equal or superior to 40 years (-) 93.1 6.9 

NS 

Younger than 20 years (-) 96.7 3.3 

20 - 29 years 97.2 2.8 

30 - 39 years 96.9 3.1 
UNIT V 

Equal or superior to 40 years (*) 100 0 

NS 

% “out”: percentage of outstandings; % “no out”: percentage of no outstandings; (*): highest percentage of outstandings; (-) highest percentage of no outstand-
ings; NS = not significant; P < 0.05 = significant. 
 

According to the Table 6, were observed significant 
differences (p < 0.001) in the results on previous know- 
ledge (Preliminary Exam), standing out the group of per- 
sons in charge (96.3% of outstandings), although there 
were no differences for the final knowledge (Final Exam), 
where re-emphasized to a lesser extent the persons in 
charge group with 48.1% of outstandings. 

Previous knowledge (Preliminary Exam) (Table 7). 

The best result was obtained by the group of food chain, 
with an average qualification of 8.88  0.92, obtaining 
the group of collective restoration an average of 8.74  
0.91. The difference found between both groups was not 
significant. 

Final knowledge (Final Exam) (Table 7). 
The average qualifications obtained by both groups 

were similar resulting 37.62  2.21 for the group of col- 
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Table 5. Post: results obtained in quantitative variables. 

VARIABLE GROUP X TD T-test 

Not persons in charge 8.75 0.96 
PRELIMINARY EXAM 

Persons in charge (*) 9.11 0.42 
P < 0.001 

Not persons in charge (*) 37.66 2.33 
FINAL EXAM 

Persons in charge 37.41 2.04 
NS 

Not persons in charge (*) 7.33 0.97 
UNIT I 

Persons in charge 6.70 1.10 
NS 

Not persons in charge (*) 7.38 1.03 
UNIT II 

Persons in charge 7.04 0.98 
NS 

Not persons in charge 7.35 0.79 
UNIT III 

Persons in charge (*) 7.81 0.40 
P < 0.001 

Not persons in charge (*) 7.89 0.40 
UNIT IV 

Persons in charge (*) 7.89 0.32 
NS 

Not persons in charge 7.73 0.51 
UNIT V 

Persons in charge (*) 7.96 0.19 
P < 0.001 

X: arithmetic mean; TD: deviation; T-test: t-Student test; (*): highest average rating; NS: not significant; P < 0.05: significant. 
 

Table 6. Post: results obtained in qualitative variables. 

VARIABLE GROUP % “out” % “no out” Chi-square 

Not persons in charge 63.3 36.7 
PRELIMINARY EXAM 

Persons in charge (*) 96.3 3.7 
P < 0.001 

Not persons in charge 45.2 54.8 
FINAL EXAM 

Persons in charge (*) 48.1 51.9 
NS 

Not persons in charge (*) 83.7 16.3 
UNIT I 

Persons in charge 55.6 44.4 
P < 0.001 

Not persons in charge (*) 84.9 15.1 
UNIT II 

Persons in charge 63.0 37.0 
P < 0.01 

Not persons in charge 86.1 13.9 
UNIT III 

Persons in charge (*) 100 0 
P < 0.05 

Not persons in charge 97.0 3.0 
UNIT IV 

Persons in charge (*) 100 0 
NS 

Not persons in charge 97.0 3.0 
UNIT V 

Persons in charge (*) 100 0 
NS 

% “out”: percentage of outstandings; % “no out”: percentage of no outstandings; (*): highest percentage of outstandings; NS = not significant; P < 0.05 = sig-
nificant. 
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Table 7. Center: results obtained in quantitative variables. 

VARIABLE GROUP X TD T-test 

Collective restoration 8.74 0.91 
PRELIMINARY EXAM 

Food chain (*) 8.88 0.92 
NS 

Collective restoration (*) 37.62 2.21 
FINAL EXAM 

Food chain (*) 37.62 2.42 
NS 

Collective restoration 7.09 1.04 
UNIT I 

Food chain (*) 7.47 0.93 
NS 

Collective restoration (*) 7.35 1.02 
UNIT II 

Food chain 7.30 1.04 
NS 

Collective restoration (*) 7.50 0.78 
UNIT III 

Food chain 7.29 0.72 
NS 

Collective restoration (*) 7.91 0.34 
UNIT IV 

Food chain 7.84 0.46 
P < 0.05 

Collective restoration (*) 7.78 0.48 
UNIT V 

Food chain 7.74 0.50 
NS 

X: arithmetic mean; TD: deviation; T-test: t-Student test; NS: not significant; (*): highest average rating; P < 0.05: significant. 
 
lective restoration and 37.62  2.42 for the group of food 
chain. No significant differences were found. 

According to the Table 8, significant differences were 
not observed in the results on previous knowledge (Pre- 
liminary Exam), though there stood out the group of food 
chain (68.8% of outstandings). Neither were differences 
for the final knowledge (Final Exam), where it returned 
to emphasize the group of food chain with 48.1% of ex- 
cellent cases. 

Previous knowledge (Preliminary Exam) (Table 9). 
The group without experience was the best qualified, 

with 8.99  1.00, group in addition significantly differ- 
ently (p < 0.005). The qualification obtained by the group 
with experience was lower, 8.65  0.75. 

Final knowledge (Final Exam) (Table 9). 
The group without experience obtained an average 

qualification of 37.76  2.17. The qualification of the 
group with experience was lower, 37.51  2.38. The sta- 
tistical analysis did not detect significant differences. 

According to the Table 10, were observed significant 
differences (p < 0.05) in the results on previous know- 
ledge (Preliminary Exam), standing out the group of 
without experience (76.5% of outstandings). On the other 
hand they were not for the final knowledge (Final Exam), 
where a punctuation returned to obtain lightly top the 
group of without experience with 45.9% of outstandings. 

Previous knowledge (Preliminary Exam) (Table 11). 
The group superior S.O.E. was the best qualified, with 

8.93  0.75, group in addition significantly differently (p = 
0.01). The qualification obtained by the group up to 
S.O.E was lower, 8.73  0.98.  

Final knowledge (Final Exam) (Table 11). 
The group superior S.O.E. obtained an average quail- 

fication of 38.54  1.36. The qualification of the group 
up to S.O.E. was lower, 37.13  2.53. The statistical 
analysis detected significant differences (p < 0.001). 

According to the Table 12, significant differences 
were not observed in the results on previous knowledge 
(Preliminary Exam), though the group superior S.O.E. 
stood out (74.6% of outstandings). On the contrary yes 
were found significant differences (p < 0.001) for the 
final knowledge (Final Exam), where it returned to em- 
phasize considerably the group superior S.O.E. with 
64.2% of outstandings cases. 

Previous knowledge (Preliminary Exam) (Table 13). 
The group of collective restoration professionals ob- 

tained an average qualification of 8.52  1.09, lower than 
the obtained one for other professionals, 8.90  0.81, 
existing between both groups significant differences (p = 
0.001).  

Final knowledge (Final Exam) (Table 13). 
It was the group of other professionals the one that ob-
tained the best qualification, 37.84  2.04, whereas the 
group of collective restoration professionals obtained the 
lowest one, 37.02  2.79. Were found significant differ- 
ences (p < 0.05).   
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Table 8. Center: results obtained in qualitative variables. 

VARIABLE GROUP % “out” % “no out” Chi-square 

Collective restoration 67.2 32.8 
PRELIMINARY EXAM 

Food chain (*) 68.8 31.2 
NS 

Collective restoration 44.0 56.0 
FINAL EXAM 

Food chain (*) 48.1 51.9 
NS 

Collective restoration 73.3 26.7 
UNIT I 

Food chain (*) 89.6 10.4 
P < 0.01 

Collective restoration (*) 83.6 16.4 
UNIT II 

Food chain 79.2 20.8 
NS 

Collective restoration (*) 90.5 9.5 
UNIT III 

Food chain 84.4 15.6 
NS 

Collective restoration (*) 98.3 1.7 
UNIT IV 

Food chain 96.1 3.9 
NS 

Collective restoration (*) 97.4 2.6 
UNIT V 

Food chain (*) 97.4 2.6 
NS 

% “out”: percentage of outstandings; % “no out”: percentage of no outstandings; (*): highest percentage of outstandings; NS = not significant; P < 0.05 = sig-
nificant. 

 
Table 9. Experience: results obtained in quantitative variables. 

VARIABLE GROUP X TD T-test 

With experience 8.65 0.75 
PRELIMINARY EXAM 

Without experience (*) 8.99 1.00 
P < 0.005 

With experience 37.51 2.38 
FINAL EXAM 

Without experience (*) 37.76 2.17 
NS 

With experience 7.21 1.01 
UNIT I 

Without experience (*) 7.27 1.03 
NS 

With experience 7.28 1.01 
UNIT II 

Without experience (*) 7.40 1.05 
NS 

With experience (*) 7.42 0.74 
UNIT III 

Without experience 7.41 0.79 
NS 

With experience (*) 7.91 0.35 
UNIT IV 

Without experience 7.86 0.44 
NS 

With experience 7.69 0.54 
UNIT V 

Without experience (*) 7.85 0.39 
P < 0.001 

X: arithmetic mean; TD: deviation; T-test: t-Student test; (*): highest average rating; NS: not significant; P < 0.05: significant. 
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Table 10. Experience: results obtained in qualitative variables. 

VARIABLE GROUP % “out” % “no out” Chi-square 

With experience 61.1 38.9 
PRELIMINARY EXAM 

Without experience (*) 76.5 23.5 
P < 0.05 

With experience 45.4 54.6 
FINAL EXAM 

Without experience (*) 45.9 54.1 
NS 

With experience (*) 81.5 18.5 
UNIT I 

Without experience 77.6 22.4 
NS 

With experience 79.6 20.4 
UNIT II 

Without experience (*) 84.7 15.3 
NS 

With experience (*) 89.8 10.2 
UNIT III 

Without experience 85.9 14.1 
NS 

With experience (*) 98.1 1.9 
UNIT IV 

Without experience 96.5 3.5 
NS 

With experience 96.3 3.7 
UNIT V 

Without experience (*) 98.8 1.2 
NS 

% “out”: percentage of outstandings; % “no out”: percentage of no outstandings; (*): highest percentage of outstandings; NS = not significant; P < 0.05 = sig-
nificant. 

 
Table 11. Studies: results obtained in quantitative variables. 

VARIABLE GROUP X TD T-test 

Up to S.O.E. 8.73 0.98 
PRELIMINARY EXAM 

Superior S.O.E. (*) 8.93 0.75 
P < 0.001 

Up to S.O.E. 37.13 2.53 
FINAL EXAM 

Superior S.O.E. (*) 38.54 1.36 
P < 0.0001 

Up to S.O.E. 7.13 1.10 
UNIT I 

Superior S.O.E. (*) 7.43 0.80 
NS 

Up to S.O.E. 7.18 1.13 
UNIT II 

Superior S.O.E. (*) 7.61 0.72 
P < 0.001 

Up to S.O.E. 7.27 0.82 
UNIT III 

Superior S.O.E. (*) 7.69 0.53 
P < 0.001 

Up to S.O.E. 7.85 0.46 
UNIT IV 

Superior S.O.E. (*) 7.96 0.21 
P < 0.001 

Up to S.O.E. 7.71 0.54 
UNIT V 

Superior S.O.E. (*) 7.87 0.34 
P < 0.001 

X: arithmetic mean; TD: deviation; T-test: t-Student test; (*): highest average rating; NS: not significant; P < 0.05: significant. 
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Table 12. Studies: results obtained in qualitative variables. 

VARIABLE GROUP % “out” % “no out” Chi-square 

Up to S.O.E. 64.3 35.7 
PRELIMINARY EXAM 

Superior S.O.E. (*) 74.6 25.4 
NS 

Up to S.O.E. 35.7 64.3 
FINAL EXAM 

Superior S.O.E. (*) 64.2 35.8 
P < 0.001 

Up to S.O.E. 77.8 22.2 
UNIT I 

Superior S.O.E. (*) 83.6 16.4 
NS 

Up to S.O.E. 77.8 22.2 
UNIT II 

Superior S.O.E. (*) 89.6 10.4 
P < 0.05 

Up to S.O.E. 83.3 16.7 
UNIT III 

Superior S.O.E. (*) 97.0 3.0 
P < 0.005 

Up to S.O.E. 96.0 4.0 
UNIT IV 

Superior S.O.E. (*) 100 0 
NS 

Up to S.O.E. 96.0 4.0 
UNIT V 

Superior S.O.E. (*) 100 0 
NS 

% “out”: percentage of outstandings; % “no out”: percentage of no outstandings; (*): highest percentage of outstandings; NS = not significant; P < 0.05 = sig-
nificant. 

 
Table 13. Profession: results obtained in quantitative variables. 

VARIABLE GROUP X TD T-test 

Collective restoration professionals 8.52 1.09 
PRELIMINARY EXAM 

Others (*) 8.90 0.81 
P = 0.001 

Collective restoration professionals 37.02 2.79 
FINAL EXAM 

Others (*) 37.84 2.04 
P < 0.05 

Collective restoration professionals (*) 7.27 0.93 
UNIT I 

Others 7.23 1.05 
NS 

Collective restoration professionals 7.04 1.30 
UNIT II 

Others (*) 7.44 0.89 
P < 0.01 

Collective restoration professionals 7.25 0.79 
UNIT III 

Others (*) 7.48 0.74 
NS 

Collective restoration professionals 7.81 0.53 
UNIT IV 

Others (*) 7.91 0.33 
P = 0.001 

Collective restoration professionals 7.65 0.59 
UNIT V 

Others (*) 7.80 0.44 
P = 0.001 

X    
: arithmetic mean; TD: deviation; T-test: t-Student test; (*): highest average rating; NS: not significant; P < 0.05: significant. 
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According to the Table 14, only were observed sig- 

nificant differences (p < 0.005) in the results on previous 
knowledge (Preliminary Exam), standing out the group 
of other professionals (73.8% of outstandings). On the 
contrary, there were no differences for the final know- 
ledge (Final Exam), where returned to stand out the 
group of other professionals with 48.9% of outstandings. 

3.2. Determination of the Most Influential  
Criteria in the Results of the Exams 

Preliminary Exam 
Of all the initially considered criteria, turned out to be 
significant the post (p = 0.012) and the center (p = 0.007). 
For the model (1) indicated on Statistical analysis of ad- 
justed data of Material and Methods, a value of 0.056 
was obtained for the coefficient R square. 

In view of the Table 15, we can conclude that the 
change of group in the criterion post has a similar influ- 

ence on the result in the preliminary exam that the 
change of group on the criterion center, not influencing 
the rest of factors. 

After effecting the analysis of the adjusted data, is re- 
flected that the influence of other factors is associated 
with the criteria post and center. 

4. Conclusions 

The overall result of the control of food handlers’ train 
ing was 8.80 ± 0.91 (of an overall of 10 points) for the 
preliminary exam and 37.62 ± 2.29 (of an overall of 40 
points) for the final exam, with the highest average score 
for those in the field units of personal hygiene (Unit IV). 
Subsequently being integrated food handlers in HACCP 
training plan, achieving an effective reduction of food 
risk level. 

The unit received the worst score, and that therefore 
we should discuss in greater depth was to UNIT I: Ge- 

 
Table 14. Profession: results obtained in qualitative variables. 

VARIABLE GROUP % “out” % “no out” Chi-square 

Collective restoration professionals 51.9 48.1 
PRELIMINARY EXAM 

Others (*) 73.8 26.2 
P < 0.005 

Collective restoration professionals 36.5 63.5 
FINAL EXAM 

Others (*) 48.9 51.1 
NS 

Collective restoration professionals(*) 82.7 17.3 
UNIT I 

Others 78.7 21.3 
NS 

Collective restoration professionals 73.1 26.9 
UNIT II 

Others (*) 85.1 14.9 
NS 

Collective restoration professionals 88.5 11.5 
UNIT III 

Others (*) 87.9 12.1 
NS 

Collective restoration professionals 94.2 5.8 
UNIT IV 

Others (*) 98.6 1.4 
NS 

Collective restoration professionals 94.2 5.8 
UNIT V 

Others (*) 98.6 1.4 
NS 

% “out”: percentage of outstandings; % “no out”: percentage of no outstandings; (*): highest percentage of outstandings; NS = not significant; P < 0.05 = sig-
nificant. 

 
Table 15. Adjusted averages by post and centre in each of his groups, as well as the confidence interval to 95%. 

FACTOR GROUP Adjusted average Confidence interval to 95% 

Persons in charge 9.32 8.95 - 9.69 
POST 

Not persons in charge 8.83 8.68 - 8.98 

Collective restoration 8.87 8.68 - 9.06 
CENTER 

Food chain 9.28 8.97 - 9.60 
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neral concepts related to food handlers and food poison-
ing, with an average score of 7.24  1.1. 

We might say that an “ideal” food handler according 
to the results, would be one with studies superior to 
S.O.E. with an age from 30 to 39 years, which it was 
experienced at the working place and which some posi- 
tion of responsibility had in his working place. 

The effect of the center of work on the punctuations 
was not statistically significant in any case. 

In general, the results were satisfactory with a high 
rate of uptake of courses and a high initial knowledge. 
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