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Abstract
Introduction: The systems of production and
distribution of meals can have a significant impact
on the food intake of hospital patients who are
likely to develop malnutrition. In hospitals, the
consequences of food borne infections can range
from annoying to life-threatening for a patient,
since they can lead up to death in vulnerable
groups
Aim: The aim of the present study was the
evaluation of food safety management systems
implementation, as well as the general evaluation
of the total quality management systems in Greek
hospitals.
Methods: This is a multifocal study on the
implementation and evaluation of the food safety
management systems in the Greek hospitals of
Attica region. Eleven hospitals from the city of
Athens were chosen for this purpose. The sample
was derived from the high rank personnel of the
nutritional department (dietician, head-chef, food
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technologist, public health inspector). Tailor made
questionnaires on hygiene regulations were used
as
tools
for
the
interviews.
Results: Overall, 30 employees in the field of
hospital nutrition participated. Most of the replies
implied that almost always the hygiene
regulations are implemented. Nevertheless, only
30% stated that there is a Hazard Analysis Critical
Control Points HACCP system (HACCP) in the
hospital. In a small number of questionnaires
there were proposals for changes by the staff.
Conclusion: Measurement of the opinion of the
personnel about the provided food services within
a hospital can further lead to continuous
improvement of the hospital nutrition.
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personnel, HACCP
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Introduction
Hospitals seek to be efficient and competitive in
the fields of quality care and cost management,
aiming in the highest performance. This specific
trend of hospitals is due to reasons like
organisation complexity, increasing specialization,
competition and the importance of patient
safety.1 Several researchers have studied the Total
Quality Management (TQM) in relation to health.
In a study involving 31 managers from 31
hospitals in northern Louisiana, found that the
problems associated with implementing TQM,
included the involvement and commitment of the
management, the involvement of employees and
the inability to connect to the patients’
satisfaction .2 Also, a survey conducted in 67
hospitals in Korea showed that the most
important factors relating to the application of
TQM, is the adoption of Information Technology
(IT) systems and the use of scientific skills.1
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In a study contacted at seven hospitals of
Missouri USA it was discovered that the clinical
dietician and the personnel involved in the
catering services, have different perspectives with
regard to the TQM implementation.3 It seems that
education, cooperation and communication are
essential elements for the personnel working in
the food service department of the hospitals.
The systems of production and distribution of
meals can have a significant impact on the food
intake of hospital patients who are likely to
develop malnutrition.4,5 A survey to compare the
central distribution system (plated system) to the
satellite distribution system (bulk trolley system)
found that with the central distribution system
there was a larger quantity of unconsumed food
compared to the satellite system.6 In another
study at Hammersmith Hospital in London 3 types
of systems of meal distribution were
investigated.7 The systems were a central
distribution system as a reference system, a
system of satellite distribution and a system
similar to the previous one with the exception
that patients could have a free choice. The results
showed a significant increase in energy and the
amount of protein consumed by the two satellite
systems of distribution compared with that of
central distribution, which only exhibited higher
rates in food waste.7
In hospitals, the consequences of food borne
infections can range from annoying to lifethreatening for a patient, since they can lead up
to death in vulnerable groups.8-10 These incidents
could
be
avoided
simply
by
proper
implementation of Hazard Analysis Critical Control
Points (HACCP). Employees who handle food may
be responsible for food borne infections, as well
as factors related to the amount of people and
their training in the kitchen or the lack of support
from managers.11-14 A study conducted at the
Necker-Enfants Malades Hospital in Paris,
confirmed that to ensure the quality and safety of
the meals is necessary to control the time and

temperatures at each stage.15 In the U.S., a survey
conducted on 865 long-term care facilities,
revealed
that
only
3
follow
state
recommendations for the prevention of Listeria
monocytogenes, while 9% reported that they offer
soft cheese from unpasteurised milk.16 However,
cases of salmonellosis in hospitals due to harmful
food have been recorded in Greece. Specifically in
July 2005 at the University Hospital of Heraklion
incidents were recorded due to Salmonella
enterica serovar enteritidis.17 The Salmonella
enterica was detected in patients, employees
(including 2 asymptomatic employees in food
services) and processed cheese that was in the
freezer.
The aim of the present study was the evaluation
of
food
safety
management
systems
implementation, as well as the general evaluation
of the total quality management systems in Greek
hospitals. For this purpose 11 hospitals of Attica
were selected to participate in the study and the
sample came from the personnel of the nutrition
department.
Methods
The questionnaires for the hospital staff were
specific and involved information about the
hospital itself. Those questionnaires were flagged
with the job description of each employee, both
for identification reasons and in order to find out
if there are different attitudes in shaping the
opinion about this hospital. The questionnaires
were targeted for dietitians, public health officers,
food technologists, as well as the head-chef or the
chef in charge of the morning shift. It consists of
26 questions, with Yes/No answers or with a 5
grade Likert scale. Most questions concerned the
quality of services and food safety standards. In
total, thirty employees in the field of hospital
nutrition participated through personal interviews
with the assistance of undergraduate students of
Harokopio University and Athens Technological
Educational Institute. In the appendix the
questionnaire for the interview is presented.Prior
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the interviews the general manager was
contacted in order to acquire approval for this
research. The interviews were performed after
the receipt of the signed letter of approval by the
general manager. The personnel was orally
inquired if it consents for the interview.
Overall, for this purpose eleven hospitals of
Attica were selected to participate in the study
(Agios Savvas, Aretaio, Sismanoglio, Janio,
Metaxa, Asklipieio Voulas, Laiko, Erythros Stavros,
A. Siggros, G. Genimmatas, Elpis). The sample
came from the high rank personnel of the
nutrition department (dietician, head-chef, food
technologist) and the public health officer of the
hospital. The study was performed during the
period from September 2009 until April 2010. The
anonymity of the volunteers was ensured through
coding of the questionnaires. The descriptive
statistics were performed with the software PASW
18.0 for Windows (SPSS Inc. 2009).
Results
The participation per hospital in questionnaires
reaches 6.7% for Aretaieio, 13.3% for Sismanoglio,
23.3% for Janio, 30% for Metaxa, 40% for Asklipiio
Voulas, 50% for Laiko, 56.7% for Erythros Stavros,
66.7% for Agios Savas, 73.3% for A. Syggros, 90%
for G. Genimmatas, and 100% for Elpis. The 44.8%
of the hospitals participating in this study
implement the central distribution system, while
55.2% the satellite system. The HACCP system is
implemented only in the 30% of the participating
hospitals (question 20).
A very small percentage (10%) uses external
catering services in an everyday basis, while 63.3%
of the participants stated that they never use
external catering. The distribution of the trays to
the patients is done in a 33.3% with open trolleys
and in 66.7% with closed ones. A percentage of
63.6% of the personnel declared that the closed
trolleys are not isothermal.
As seen in Table 1, the temperature of the cold
plates is considered good in a percentage of
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44.8%; the temperature of the hot plates is
considered very good in a percentage of 43.3%,
while 40% of the personnel think that the way of
food preparation very much fulfils the
prerequisites for the hygiene standards.
As seen in Table 2, 46.7% of the participants
think that the proper production according to the
guidelines in a special diet is always controlled,
while in the question if there is control of the
serving to the right patient, 72.4% think that there
is always control and 62.1% think that no one
from the food department deals with matters
other than food.
As seen in Table 3, 6.7% of the personnel have
also other than food related duties. In a
percentage of 90% there is support on
informatics, while in a percentage of 67.9% it
serves for logistics and in 65.5% for the
documentation of the nutritional schemes. The
food-borne allergies go undocumented in 82.1%
of the cases and also food sampling carried out in
65.5% of the cases. Finally in a percentage of only
56.7% there are records kept for the food storage
in low temperatures.
As seen in Table 4, the hygiene regulations are
implemented by 50% of the personnel, health is
checked with individual health log books, 63.3% of
the personnel have been vaccinated, while almost
everyone uses proper hygiene like caps and
gloves, meticulous hand washing and separation
of food.
As seen in Table 5, in a percentage 43.3% a lot of
the hygiene regulations are implemented. In the
framework for implementation of measures for
avoiding transmittable infections, 39.6% use
disposable packing and trays, while 37% use
plates and trays with a cover. A rate of 43.3%
thinks that the training in quality issues is
adequate, while 36.7% thinks it is mediocre.
According to a percentage of 80% there is
always quality control during the receiving of the
raw materials and in a percentage of 63.3% the
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suppliers of food products are accredited for food
safety management. Regarding the presence of
employees that feel unwell, in 88% of the cases
the diseased employee is relieved of his duties
until he/she is better.
As seen in Table 6, in a 33.3% there is sampling
of water once in a month, followed by a rate of
26.7% that samples water once in a year.
Sampling of food is carried out every three
months or semester in a 46.6%, while the
sampling for raw materials is 86.7% and for the
end products is 60%. Within 74.1% of the
participating hospitals there is a recording system
for food borne infections.
As seen in Table 7, 82.1% of the participants
states that there have been efforts of training in
matters of hygiene mostly from the EFET, the
national food control authority, by a percentage
of 27.3%. A percentage of 83.3% of the personnel
states that there is a guide of good hygiene
practices available.
Discussion
The personnel of the Nutrition Department in the
participating hospitals were often sceptic during
the interview about the lack of commitment from
the top management in relation to the
implementation of HACCP, and the insufficient
personnel training on proper hygiene practices
and special diets. The majority of the hospital
personnel had a positive response to our survey.
However, in some hospitals not all the preset
managerial positions were available. The serving
system implemented in the majority of the
participating hospitals is the satellite one, which
merits more disadvantages than advantages from
the central serving system. Several researchers
have related patient satisfaction with the serving
system. In a survey carried out in a large
university hospital of United Kingdom, found out
that the patients were generally more satisfied
with the steamplicity system (a cook-chill
system).18 Another survey in England concluded

that patient satisfaction is reinforced by the
possibility to choose at the point of serving, which
is only feasible with the satellite serving system
(bulk trolley system). Temperature control and
food structure seems to be better in the satellite
system.19 Patient satisfaction, however, seems to
be enhanced by the serving of intermediate
snacks, at times other than those of the standard
meals.20
Regarding the meal serving time and
temperature control, the requirements are
generally fulfilled; nevertheless it is important to
mention that most of the hospitals do not have
isothermal distribution trolleys. Specifically, the
distribution of trays to patients is carried mostly
with closed trolleys, which are not isothermal.
This is of particular importance since the
temperature is just as critical as taste and
appearance, preventing or encouraging the
patients to consume their meal, along with the
provision of adequate food variety or a meal
choice.21,22 Sampling of food or meals is carried
usually every trimester.
With regard to special diets, only half of the
personnel believe that there is always a control
for the correct preparation of a special diet, based
on specific standards. Regarding serving the right
meal to the right patient (avoiding serving errors),
most of the personnel believes that it is always
controlled. The two thirds of the staff in the
nutritional department are not involved in tasks
not related to food that may affect the safety of
the patients. Food allergies are usually not
recorded and sampling of foods or meals is not
documented. However, the temperatures of
refrigerators for food storage are recorded.
There have been efforts for training by the
national food control authority in one out of three
the hospitals. According to the results of our
investigation, it appears that hygiene training - at
least by official authorities - lacks in the nonmedical personnel of the Greek hospitals. The
importance of training for the personnel upon the
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implementation of good hygiene practices, as well
as a general psychological approach to the
patients, is highlighted.
There is a doubtful perception that hygiene
regulations are applied by the food service
personnel. Disposable cutlery is not often used.
Dishes and trays are not covered with a lid in
every hospital. An interesting finding is that the
HACCP system is implemented only to one out of
three hospitals in the study. One of the most
plausible reasons for that is that there are no
specific standards for Greek hospitals. Regardless
the requirement for HACCP implementation by
the legislation, national authorities did not
enforce the law. Neither the hospital
administration was keen to apply food safety
standards in the same way that standards for the
intensive care unit or the surgery ward are
implemented.
The method of this study has certain
limitations. The answers to the questions are
subjective and cannot be verified with audits or
sampling. The personnel of the food service
department is not used at taking part in such kind
of surveys. The number of persons that consented
to the interview is part of the actual food service
personnel that is working at the selected
hospitals. However the proposed questionnaire
has simple questions that require straightforward
answers and can be used for further research.
Conclusion
To summarize all the above, the lack of
commitment by the management, the poor
prerequisite programs, the inadequate staff
training, the wrong allocation of working tasks,
the poor documentations and record keeping
related to food safety, the lack of effective
evaluation of suppliers, and of course the fact that
medical services are always first priority, while
food services are last, result to the overall
negative profile of hospital food in Greece. In very
few questionnaires there were proposals for
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improvement by the staff, which focused on
human resources, infrastructure to implement a
HACCP, and the lack of motivation for the
personnel to attend training programs.
The results of this study show that the
personnel in Greek hospitals have the availability
and potential to offer better food services to
hospitalized patients. Finally, the results indicate
the importance of total quality systems that could
be applied in hospital food service, together with
medical or nursing services.
Measurement of the opinion of the personnel
about the provided food services within a hospital
can further lead to continuous improvement of
the hospital nutrition.
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ANNEX
Table 1. Questions about the temperature at cold and hot plates at delivery

Good

the temperature for cold plates is
freq
%
13
43.3

the temperature for hot plates is
freq
%
9
30.0

Very good

8

26.7

13

43.3

Mediocre

2

6.7

6

20.O

Bad

3

10.0

2

6.7

Very bad

3

10.0

missing

1

3.3

Table 2. Questions about the preparation of meals for special diets

Always

special diets are prepared by the protocol
freq
%
14
46.7

special diets are served to the right patient
freq
%
21
70.0

Often

12

40.0

5

16.7

Very often

2

6.7

3

10.0

Rarely

1

3.3

Never

1

3.3
1

3.3

missing

Table 3 Involvement of personnel in other duties not related to food.

Always
Often
Very often
Rarely
Never
missing
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Are there any duties of the personnel not related to food
freq
%
2
6.7
3
10.0
1
3.3
5
16.7
18
60.0
1
3.3
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Table 4 Questions about the hygiene implemented by the nutrition personnel
hygiene implemented
by the personnel
freq
%
15
50.0

Always
Almost always

11

36.7

Often enough

4

13.3

Sometimes

0

0

Never

0

0

health log books

Yes

caps

freq

%

freq

%

freq

%

30

100.0

19

63.3

27

90.0

11

36.7

3

10.0

No
Gloves

Yes
No

vaccinations

hand washing

food separation

freq

%

freq

%

freq

%

30

100.0

29
1

96.7
3.3

30

100.0

Table 5 Questions about the proper hygiene in the areas of food preparation and consumption, the measures to avoid infection
during serving and training of personnel
implementation of hygiene
regulations
freq

%

13

43.3

11

36.7

4

13.3

2

6.7

0

0

A lot
Many
Enough
Some
None

measures to avoid infection during serving
freq

%

Disposable packing and trays

8

26.7

Plates/trays with a cover

10

Both
missing

training of personnel
freq

%

Adequate

13

43.3

33.3

Mediocre

11

36.7

9

30.0

Very mediocre

1

3.3

3

10.0

Insufficient

5

16.7

None

0

0

Table 6 Questions about the sampling frequency for water and food
water sampling

food sampling

Weekly

freq
1

%
3.3

Weekly

freq
6

%
20.0

Monthly

10

33.3

Monthly

2

6.7

Once a year

8

26.7

Every three months/semester

14

46.7

Never

4

13.3

Once a year

2

6.7

Other

7

23.3

Never

2

6.7

Depends on the case

2

6.7

Missing

2

6.7
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Table 7 Questions about whether there is training of the personnel in hygiene

Yes

participated in hygiene training
freq
%
23
76.7

institution that carried the training
freq
6
national food authority

%
20

No

5

16.7

intrahospital program

7

23.3

missing

2

6.7

external company

4

13.3

vocational training centers

3

10.0

national school of public health

1

3.3

missing

9

30.0
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