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Abstract 

Food safety legislation prescribes the mandatory estab-
lishment of a self-control system based on HACCP prin-
ciples for all food business operators. The aim of this pa-
per is to analyze the application of the HACCP system in 
hotel facilities in the area of Split-Dalmatia County. 

Cross-sectional study was conducted in five hotels on 
the Makarska Riviera. The survey conducted data on 
employees’ attitudes about the implementation of the 
HACCP system, and a retrospective analysis compiled 
data on compliance of food safety management sys-
tem with HACCP principles and legal regulations. Sta-
tistical methods for data analysis (mean arithmetical 
value, Spearman’s correlation coefficient) were carried 
out using the Excel. 

The results of the research showed that 81% of respon-
dents were satisfied with the implementation of the 
HACCP plan, while 18% of respondents felt that the 
condition was acceptable and only 1% of respondents 
were not satisfied with the implementation of HACCP. 
The HACCP system auditing in the hotels examined 
established the conformity of the HACCP study with 
the prescribed criteria and it was established that it is 
based on seven principles of the HACCP system. Exam-
ined hotels averaged 97.6% of the requirements ac-
cording to HACCP requirements. Food hygiene and mi-
crobiological purity analysis in hotel facilities showed 
that 3.3% of samples deviated from the regulations in 
force. Employees’ satisfaction and the commitment of 
the HACCP team to improve and develop the systems 
in the surveyed hotels is at a high level. 

According to the specifics of Croatian gastronomy, 
which has made this country recognizable in the tour-
ist market, the importance of the HACCP system was 
recognized in hotel facilities, where the gastronomic 
offer is one of the foundations of the tourist offer. The 
application of the HACCP system and the provision of 
safe food greatly contributes to the quality of the hotel 
business and to the satisfaction of the service users.
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1. Introduction

Safe food is a food that can not adversely affect human 
health and is suitable for human consumption accord-
ing to its intended use. The term “food safety” includes 
a series of actions and control procedures to achieve 
the ultimate objective, a healthy and safe food prod-
uct. Food safety legislation prescribes the mandatory 
establishment of a self-control system based on HAC-
CP principles for all food business operators [1]. Con-
sequently, the application of these is obligatory in all 
food service facilities. 

HACCP is a food safety management system that is 
used to prevent or eliminate a hazard or reduce it to 
an acceptable level. HACCP principles are considered 
to be a useful tool for food business operators to iden-
tify and control hazards that may occur in food and 
during food processing in their own establishment. 
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The acronym HACCP stands for Hazard Analysis Critical 
Control Points which is related to the purpose of this 
system. HACCP principles lay down the basic require-
ments for its application and are part of the CODEX Al-
imentarius standard [2]. 

In view of the great diversity of food commodities and 
manufacturing procedures that are applied to food, 
European Commission has facilitated and harmonised 
the implementation of the EU requirements on HAC-
CP-based procedures by providing practical guidance 
on the link between prerequisite programs (PRPs) and 
HACCP-based procedures within Food Safety Manage-
ment System (FSMS), and on the flexibility provided for 
certain food establishments by EU legislation [3]. 

Food safety is a critical issue of services in hospitality 
industry [4]. When it comes to food service sector, it is 
important to emphasize that there is a whole range of 
differences related to the application of the HACCP sys-
tem than in the food industry. In the hospitality indus-
try there are a large number of combinations of various 
technological procedures that take place during food 
processing, preparation and serving, a large number 
of foodstuffs are needed to prepare a whole series of 
ready meals where food comes into contact with dif-
ferent equipment and surfaces, with emphasis on the 
constant presence of the same food handlers [5]. In 
relation to given specificity of hospitality activities in 
terms of ensuring food safety and high frequency of 
health risks, two guidelines have been developed in 
Croatia: a Good Hygiene Practice Guide for caterers, 
and a HACCP Guide - Practical implementation of the 
principles of HACCP system for caterers. Tourism is an 
important earner in Croatian economy, hence, the pro-
tection of the tourists’ health is very important. Accord-
ing to the specifics of Croatian gastronomy, which has 
made this country recognizable in the tourist market, 
the importance of the HACCP system was recognized 
in hotel facilities, where the gastronomic offer is one of 
the foundations of the tourist offer. 

The aim of this paper is to analyze the application of 
the HACCP system in Croatia hotel facilities in the area 
of Split-Dalmatia County. 

2. Materials and Methods

Research was conducted by cross-sectional study in 
five hotels in the area of Split-Dalmatia County on the 
Makarska Riviera. 

The survey questionnaire method provided data on 
employees’ attitudes about the implementation of the 
HACCP system. The survey was conducted in the pe-
riod from April to September 2016. A total of 42 ho-
tel employees were surveyed, which have an different 
job profile, of which two were HACCP team managers, 
two members of the HACCP implementation team, five 
shift managers, eight cooks, nineteen chefs, four assis-
tant chefs and two pastry makers. 

Statistical methods for data analysis included mean 
arithmetical value, and Spearman’s correlation coef-
ficient which were applied to examine the deviation 
from the HACCP plan and its implementation in the ex-
amined hotels. Statistical analysis was carried out us-
ing the Excel. In this research, a retrospective analysis 
of the HACCP audit report in the examined hotels com-
piled data on compliance of food safety management 
system with HACCP principles and legal regulations is 
given. Also, a retrospective analysis of the laboratory 
results of tests of food hygiene and microbiological 
purity in hotel facilities was carried out for the period 
from 2014 to September 2016.

3. Results and Discussion

3.1 Results

Data in Table 1 show the results of the survey ques-
tionnaire related to employees’ attitudes regarding the 

Table 1. Employees’ attitudes about the implementation of the HACCP system in hotels
Comparative independent variables R p value
Convenient surroundings of the facility 0.027 0.001
Using the appropriate material in the object 0.045 0.001
Protection from the insect and rodent 0.022 0.002
Equipment of appropriate material (stainless steel) 0.014 0.001
Cooling equipment meets the capacity and required temperature 0.022 0.01
Appropriate maintenance plan 0.017 0.010
Appropriate water supply for rooms and appliances 0.023 0.011
Water supply system made of the appropriate material 0.048 0.01
Appropriate light bulbs and light intensity in the rooms 0.001 0.001
Appropriate waste disposal method 0.05 0.001
Adequate food reception and food condition 0.012 0.011
Separate storage of materials, raw materials and products 0.085 0.002
Training of employees on food-borne diseases 0.045 0.012
“Sanitary minimum” of employees 0.032 0.011
Respecting good hygiene and good manufacturing practice 0.021 0.001
Prevention of contamination by adequate hand washing 0.019 0.010
Hand washer device compatibility 0.051 0.001
Suitability of wardrobe rooms 0.012 0.002
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implementation of the HACCP system in hotels, which 
included questions about: facility, equipment, water, 
installations, waste, reception and preparation of food, 
storage, hygiene procedures, sanitary facilities, good 
hygiene practice and good manufacturing practice. 

Analysis of the obtained data showed that there is no 
significant deviation from the HACCP plan, the R value 
is negligible, and the p value of significance is small. 
The results of the research show that 81% of respon-
dents were satisfied with the implementation of the 
HACCP plan, while 18% of respondents felt that the 
condition was acceptable and only 1% of respondents 
were not satisfied with the implementation of HACCP.

Results about HACCP system auditing results in the ho-
tels are displayed in Table 2. 

According these results in five hotels, whose purpose 
was to examine whether the food safety management 
system follows the HACCP principles, it was determined 
the conformity of the HACCP study with the prescribed 
criteria and it was established that it is based on sev-

en principles of the HACCP system. In the period from 
2014 to 2016 examined hotels averaged 97.6% of the 
requirements according to HACCP system. 

Possible improvements of HACCP systems in hotels 
that were determined are presented in Table 3. 

The audit report consisted of 125 control elements 
in total, out of which 34 elements were not applica-
ble in hotel facilities, and inconsistent requests were 
not found. The audit team has determined that the 
self-control system based on HACCP principles in the 
examined hotels is appropriate with possible improve-
ments according to the established control elements. 

In the period from 2014 to September 2016, a total of 
306 microbiological analysis of food samples and swabs 
were performed in the examined hotels (Table 4). 

Food hygiene and microbiological purity analysis in ho-
tel facilities showed that a total of 10 samples (3.3%) de-
viated from the regulations in force, out of which: two 
(0.7%) for inadequate food samples and eight (2.6%) for 
inadequate swabs of hand and food contact materials. 

Table 2. HACCP system auditing results in the hotels

Facility
*Result of the control elements

C I NA IN
Hotel 1 88 3 34 0
Hotel 2 90 1 34 0
Hotel 3 87 4 34 0
Hotel 4 89 2 34 0
Hotel 5 90 1 34 0

Legend: *C-compliance (requirement fulfilled), I - improvement (partial fulfillment of the requirement, possible improvement), NA - not 
applicable (request not applicable to subject), IN - inconsistent (request not fulfilled). 

Table 3. Determined possible improvements of HACCP systems in hotels
Facility Possible improvements found during HACCP audit

Hotel 1
- Place control thermometers in refrigeration units in which they are not.
- Create a new temperature control form.
- Introduce the process of defrosting food into the HACCP plan.

Hotel 2 - Determine the dynamics and manner of cleaning the kitchen hood in the cleaning plan.

Hotel 3

- Set protective meshes on the windows in wardrobe room.
- Protect lighting fixtures in the reception area and storage hallway against spraying.
- Set up the order in the storage room for cleaning agents.
- Provide suitable washable storage shelves for storing cutlery.

Hotel 4 - Provide an internal audit of the HACCP plan.
- Encrypt critical control points.

Hotel 5 - Provide two-piece wardrobes for employees.

Table 4. Food hygiene and microbiological purity analysis in hotels
Facility Analysed samples Inadequte food samples Inadequate swabs
Hotel 1 51 - 2
Hotel 2 76 - -
Hotel 3 57 - -
Hotel 4 58 1 3
Hotel 5 64 1 3
Total 306 2 8
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3.2 Discussion

Conducted research shows that hotel facilities where 
the analysis of the situation was carried out, fulfill most 
of the requirements according to the HACCP system. 
By surveying the employed staff of the examined ho-
tels, it was found that the HACCP plan is relatively well 
implemented. However, according to the responses 
of one part of the surveyed employees, the building’s 
protection against insects should be improved. Also, 
there is a response from one part of the employees 
that certain lighting fixtures are unprotected, and the 
problem is also the strength of the light fixtures and 
the intensity of light. Results of data analysis about 
food reception and preparation show that there is a de-
viation related to irregular temperature measurement 
and that some hotels have a problem of non-compli-
ant wardrobe disposal facilities. The research results 
show that employees of the examined hotels are well 
educated about the HACCP system and are sufficiently 
aware of the deficiencies to explain where they are and 
bring it into consultations with the management. This 
study determined the conformity of the HACCP plan 
with the prescribed criteria and it was established that 
it is based on seven HACCP system principles. The re-
sults of the research show that the hotel inspections 
are conducted regularly to examine the food safety of 
ready meals and desserts and the microbiological pu-
rity of the hand swabs of food handlers and food con-
tact materials. 

Various studies have been conducted with the aim 
to analyze the implementation of the HACCP system 
in hospitality industry. Eves and Dervisi, [6], explored 
experiences of implementation and operation of haz-
ard analysis critical control points in the food service 
sector. The study included seven food service outlets in 
the south east of England, and experiences highlight-
ed a number of barriers to the successful implementa-
tion and operation of HACCP, and also perceived ben-
efits. Barriers included: difficulties identifying hazards, 
inadequate knowledge, time-related issues relating to 
monitoring and recording, excessive documentation, 
convincing staff of the importance of the system, and 
increased costs. Perceived benefits included protect-
ing the business from otherwise unforeseen problems 
and providing evidence of due diligence. Egan et al., 
[7], reviewed studies conducted worldwide on the ef-
fectiveness of food safety and food hygiene training 
in the commercial sector of the food industry, with 
focus on those studies that have tried to evaluate the 
effectiveness of such training. Forty-six studies of food 
hygiene training were included which used some out-
come measure to assess the effectiveness of training. 
The majority of studies showed that training can be 
effective in reducing food safety problems. Authors 
concluded there is a need to develop training methods 
that are proven to change behaviour as well as impart-

ing knowledge. Baş et al., [8], evaluated food hygiene 
knowledge, attitudes, and practices of food handlers in 
food businesses in Turkey. The study included 764 food 
handlers, and results demonstrated that food handlers 
in food businesses have lack of food safety knowledge. 
Similar study about knowledge, attitude and practices 
regarding food hygiene and sanitation of food han-
dlers working in restaurants in Malaysia involved 64 
food handlers, and results showed that the food han-
dlers had excellent knowledge and attitude, and good 
practices toward food hygiene [9]. Based on the results 
of the research on knowledge and practices related 
to food hygiene among food handlers in Nigeria, au-
thors concluded that despite good knowledge of food 
hygiene and food borne illnesses among the respon-
dents in this study (263 food handlers), they showed 
poor compliance with food hygiene practices; and the 
sanitary condition of a substantial proportion of the 
restaurants was poor [10]. Fletcher et al., [11], exam-
ined the food safety systems in Jamaican hotels to find 
out how comparable they are with the HACCP strategy. 
The research results were: the majority (75%) of larger 
hotels used a HACCP strategy; more than two thirds of 
hotel staff were knowledgeable of HACCP; and signifi-
cantly smaller hotels (87.5%) received less than 70% 
in overall score. Seaman and Eves, [12], reviewed the 
role of food hygiene training in the UK service sector, 
and they concluded that effective and relevant food 
hygiene training delivered with the support of the or-
ganisation, adequate resources and the peer support 
of colleagues will have a greater effect on intention 
and actual behaviour of the food handler, increasing 
the likelihood of safe working practices. Ababio and 
Lovatt [13], studied food safety and food hygiene in 
commercial catering sector in Ghana, and limited use 
of prerequisites measures and food safety manage-
ment systems was identified. Another research in Gha-
na indicated that the institutional food-handlers had 
satisfactory knowledge in food safety but this did not 
translate into strict hygienic practices during process-
ing and handling food products [14]. Kumar et al., [15], 
in their study in Indian hotel industry found that many 
hotels were ISO 9000 certified but none has gone for 
ISO 22000 FSMS, which use HACCP as a tool to ensure 
safety of food products and reduce the risk of food 
poisoning. Poonam, [16], in the paper on HACCP in ho-
tel kitchens highlights the need of implementation of 
HACCP system if hotel intends to produce a good qual-
ity food, and it will also help in building brand image of 
hotel industry making them more profitable. 

4. Conclusions

- HACCP based food safety program in the examined 
hotels was applied and complied with seven HACCP 
principles. Employees’ satisfaction and the commit-
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ment of the HACCP team to improve and develop the 
systems in the surveyed hotels is at a high level. 

-  Catering activities are specific in terms of ensuring 
food safety and quality, so implementation of the HAC-
CP system is an important factor for the survival of a 
hotel facility in the market, not only in the segment of 
competitiveness, but also in the segment of legal reg-
ulation that imposes the assurance of a high level of 
protection of human health and consumers’ interest in 
relation to food, taking into account in particular the 
diversity in the supply of food including traditional 
products. 

- Market demands and a large number of hotel facilities 
have an impact on the constant improvement of the 
security process and FSMS, and the offer of safe food 
greatly contributes to the quality of the hotel business, 
which ultimately contributes to the fulfillment of the 
basic goal of any quality business system - a satisfied 
customer (guest). 

- HACCP system in hotel facilities should not only be a 
prescribed technique of performing certain activities, 
but also a new way of thinking that develops the hab-
its of everyday responsible business.
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