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Introduction

In hospitals, food hygiene is considered an essential factor for
preventing co-morbidity and reducing the length of the hospital
stay, considering the vulnerability of the consumers [1, 2]. The
current legal framework establishes that hospital facilities
are responsible for guaranteeing the safety of the food they
produce and/or serve, and to implement all preventive measures
necessary to minimize the risk of exacerbating illness or
spreading a food-borne disease [3]. In this sense, food allergens
must be managed in a way that avoids the unintended presence of
particular allergens, or clearly states on the label or informs the
consumer of their presence, where necessary.

For this reason, hospital facilities are required to implement
food safety plans based on the principles of Hazard Analysis
and Critical Control Points (HACCP), and to integrate into these
controls the management of the potential hazards associated
with allergens [ [4, 5].

Implementation of an allergen control plan based on
HACCP principles is the easiest way to promote good practices
and preventive measures among food handlers. This plan
should consider all aspects of the handling process, storage
and identification of ingredients, production and service of the
menus, and must be evaluated and updated continuously, as for
other food hygiene control plans.

A previous study carried out in Barcelona to evaluate the
risk associated with managing allergens in school food services
showed that schools who declared that they operated an Allergen
Control Plan (ACP), an standardized recipe book and a training
plan, had more preventive measures implemented to minimize
this hazard [6].

Currently, there is a paucity of data on adhesion to the
HACCP system in hospitals in Barcelona and on the management
measures implemented to control allergens in food. Studies in
other countries also illustrate limited implementation of the
HACCP system in hospital food services due to the extended
periods of time required to develop these programs and the high

labour costs involved [7-10]. It has also been found that many
food handlers lack training or have low capabilities, and that
poor hygiene practices among staff is positively correlated with
low implementation rates of HACCP in hospitals [7].

Official food hygiene inspectors from Barcelona Public
Health Agency (Agencia de Salud Publica de Barcelona, ASPB)
are responsible for monitoring food hygiene plans implemented
by providers at Barcelona hospitals, and conduct regular
inspections at hospital food services. However, the data collected
during these inspections have not yet been analyzed to evaluate
the specific preventive measures available for allergen control in
these hospitals.

Thus, the main objective of this study is to describe the current
situation of allergen management by food services in hospitals in
Barcelona, and to illustrate the features of the production and/or
service system of ready-to-eat food in these facilities.

Methods
Implementation of the Questionnaire

Previously, we carried out a cross-sectional descriptive
study during four months (March to June 2015) using an ad hoc
questionnaire based on a previous study conducted to evaluate
food services at schools in Barcelona [6]. Now, all hospitals
serving ready-to-eat food and registered within ASPB’s Food
Control Information System (n=42) were included in the survey.
The questionnaire was administered during scheduled interviews
with the operational managers of the cooking premises and/
or the dieticians responsible for hospital food services at each
facility.

The first part of the questionnaire gathered data about the
characteristics of the hospital and the attended population, the
number and type of diets served, and aspects of how the diet
and food service was managed. Hospital food services were
designated as having internal management where the food
handler was employed directly by the hospital and external
management where personnel were contracted through an
external food company. Consequently, food was designated
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as having been produced by an internal service when it was
produced on the hospital’s own premises (onsite), and by an
external service when they were produced at the premises of a
food catering company (also known as centralized foodservice
system). Similarly, ready-to-eat food could have been produced
by a so-called Ready-Prepared Foodservice System, menu items
are produced and held for service packed in bulk, in individual
portions or combination containers its distinct feature is the
separation between time of preparation and service food is not
for immediate use foods are prepared on site, however place
of preparation is not place of service, where food is produced
onsite, held chilled or frozen, and reheated and served onsite; or a
Conventional Foodservice System, traditionally used menu items
are prepared in kitchen and held for short time until serving time
earlier, where ingredients are assembled and food is produced
onsite, held either heated (> 652C) or chilled, and served.

The second part of our questionnaire gathered data on the
design of special diets and labelling features, the reception,
production and service of special diets, and the use of HACCP
systems.

Only 8 of the 14 closed questions (yes/no) from this second
part were applicable to hospitals with external service (catering),
as these did not produce or cook any meals. Therefore, only
results obtained from hospitals with internal service (n=35) were
used to construct a good practice index by assigning one point for
each affirmative answer, and zero for each negative answer.

Analysis

We performed a descriptive analysis of the characteristics of
hospital food services, and a bivariate analysis to compare the
means of the index for hospitals with internal service (n=35) in
terms of three independent variables: hospital ownership, type of
kitchen management, and number of diets offered.

The quantitative variable, “number of diets offered”, was
divided into two categories according to the median of the
variable (112.5 diets/day).

All 14 questions on allergen preventive measures showed
acceptable internal consistency (Cronbach’s alpha, a 2 0, 70) [11].
Statistical analysis was carried using SPSS (v.18).

Results

Response rate of the questionnaire was 100%. The main
characteristics of the 42 hospital food services surveyed are
shown in Table 1, stratified by the site of food production (internal
or external service).

9 hospitals (21.4%) were publicly owned, and 33 (78.6%)
privately owned. 17 (40.5%) hospitals offered medical attention
to all age groups, 2 (4.8%) attended only infants, and 11 (26.2%)
attended elderly or disabled people.In 5 (71.4%) of hospitals with
an external service (caterer), the food service personnel was also
managed by an external food company (external management),
22 (62.9%) of all hospitals had internal service and external
management.
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Preventive Measures

Table 2 shows the percentage of hospitals that responded
affirmatively to the 14 questions used to create the good practice
index, stratified by production location. Some questions were not
applicable to hospitals with an external service (caterers).

Results showed that 92.9% of hospitals with an internal
service had designed special allergen-free diets for people with
food allergies or intolerances. All hospitals succeeded in avoiding
cross-contamination during kitchen operations. 83.3% of
hospitals with an internal service specifically mentioned allergen
management in their personnel training manuals.

Similarly, 83.9% of hospitals had cookbooks or technical
sheets on the allergen-free menus.

The use of clean oils and clean deep fryers were highlighted as
other risks to be kept under control (data not shown). 69.4% of
hospital kitchens declared that these were monitored regularly,
although 24.8% indicated that none of their special diets included
deep-fried food.

Index of Allergen-Prevention Measures and HACCP
Controls in Hospitals with Internal Service

Table 3 shows the results for the index of allergen-prevention
measures according to hospital characteristics, and divided into
two categories (internal service and external service) according
to the value of the index.

53.3% of hospitals with internal management and 77.8% of
hospitals with external management showed a higher index of
preventive measures.

The mean of the allergen preventive measures index at
35 hospitals with an internal food service was 9.5 + 2.5 out of
14 Table 4. The comparison of means illustrated that more
preventive measures were available in public hospitals and from
food services that served fewer diets and were from external
and private management, although the differences were not
statistically significant.

57.1% of hospitals had no specific Allergen Control Plan
(ACP); Figure 1 shows the geographical distribution these
non-ACP hospitals in Barcelona’s territory according to type of
ownership

Discussion

The results of this study show a relatively high rate of
implementation of HACCP-based plans: only 26.2% of hospitals
declared that they did not have any specific documentation for
allergen control. 42.9% had an active ACP, and the remainder
had other documentation, such as technical sheets (45.2%) or an
action protocol (11.9%). A significant number of hospitals with
no active HACCP plan had some hygiene procedures. In general,
this is a high rate compared to the percentage hospitals with
HACCP plans in other countries and the percentage of schools in
Barcelona with an ACP6 [2, 4, 7, 8]. These results were consistent
with the low reported rates in Spanish hospitals of anaphylaxis
due to food poisoning or food-borne disease in patients during
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Table 1: Hospital characteristics and type of food service

Variable Site of food production
External Internal Total p- value
N (%) N (%) N (%)
Ownership
Private 7 (100) 26 (74.3) 33 (78.6)
Public 0 9(25.7) 9(21.4) 0.782
Type of hospital according to population attended
Adult population 2 (28.6) 10 (28.6) 12 (28.6)
Maternal and child population 0 2(5.7) 2 (4.8) 0.663
Social-sanitary sector 3(42.9) 8(22.9) 11 (26.2)
General 2 (28.6) 15 (42.9) 17 (40.5)
Kitchen/office management
Internal 2(28.6) 13 (37.1) 15 (35.7)
External 5(71.4) 22 (62.9) 27 (64.3) 0.666
Number of diets served
<112.5° 4(57.1) 17 (48.6) 21 (50.0) 0.782
>112.5 3 (42.9) 18 (51.4) 21 (50.0)
Food service production system
Ready-prepared 5(71.4) 2(5.7) 7 (16.7)
Conventional 1(14.3) 31 (88.6) 32 (76.2) 0.000
Mixed 1(14.3) 2(5.7) 3(7.1)
Total 7 (16.7) 35(83.3) 42 (100)

aMedian number of menus served

Significant differences (p < 0,05), Chi-square t

their hospital stay [12]. [14, 15]. Moreover, it is also not compulsory to have exclusive
kitchenware, as good cleaning and disinfection practices are

More than 50% of hospitals declared that preventive measures . . o
considered sufficient to prevent cross-contamination [17].

other than ACPs were active. In relation to implementing specific

allergen preventive measures, fewer hospitals declared that Previous studies suggest that food handlers in charge of food

they had designed allergen free diets (33.3%), made specific
kitchenware available to food handlers (17.1%), or had issued
operational instructions to organize service in patient rooms
(16.7%).

While written menus containing information on food
allergies or intolerances are not legally required, this is known
to reduce the risk of mistakes where patients with allergies are
admitted to the hospital [19]. While there are no reported data
on the percentage of allergic patients as a fraction of the number
of patients admitted to hospitals, considering that the usual
percentage of allergies among adults is just 2.3% it seems likely
that hospitals will not produce allergen-free diets in a daily basis

service in patient rooms commonly have poor hygiene knowledge
[8, 9]. In Barcelona hospitals, these food handlers are usually
nurses, although this task can also be carried out by therapists
or waiters, and these staff should receive some training in food
hygiene and allergen management [13]. However, this risk is low
in Barcelona, as all of the hospitals surveyed keep special diets
isolated once produced and also before service Table 2.

Currently, food regulations used in official controls do not
regulate the content of the food hygiene training programs, and
it is also not compulsory to have specific training in allergen
management. However, official food hygiene inspectors in
Barcelona require that the allergen content of foods served in
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Table 2: Percentage of hospitals that had implemented allergen preventive measures, according to site of food production (n=42)

Site of food production

Internal service External service Total
N (%) N (%) N (%)
Design of special diets and labelling
Diet catalogue includes a specific section on allergen-free diets 19 (86.4) 3(13.6) 22 (100)
Allergen-free menus are available to customers 13 (92.9) 1(7.1) 14 (100)
Operational checks are applied to monitor ingredients declared on labels of raw foods 20 (80.0) NA 25 (100)
Raw food technical sheets are available 33 (100) NA 33(100)
Reception, production and service of special diets
Operational controls ensure that allergen-free foods are received and/or protected from 29 (100) NA 29 (100)
other foods
Operational controls ensure that allergen-free foods are stored separately and/or 33 (100) NA 33 (100)
protected from other foods
Cross-contamination during production is avoided 26 (100) NA 26 (100)
Exclusive kitchenware is used for special diets 28 (100) NA 28 (100)
Once prepared, specific diets are stored separately and protected 6 (100) NA 6 (100)
Special diets are stored separately and protected before service 35(83.3) 7 (16.7) 42 (100)
Food hygiene plans
The training plan for food handlers includes allergen management 35(83.3) 7 (16.7) 42 (100)
Specific documentation is available for allergen- control 27 (84.4) 5(15.6) 32 (100)
A cookbook or technical sheets are available for ready-to-eat foods free from allergens 26 (83.9) 5(16.1) 31 (100)
Specific instructions or a protocol are available for serving special diets in patient rooms 5(71.4) 2 (28.6) 7 (100)

NA: not applicable. Cronbach’s alpha = 0.725

restaurants and by other ready-to-eat food services must be
available to consumers, in accordance with Regulation (EU)
No 1169/2011 of the European Parliament and Council on the
provision of food information to consumers. Additionally, in line
with other countries, the Catalan administration has published
guidelines and recommendations that are not compulsory but
can be freely adopted by business operators [19].

In the 35 hospitals that produced foods, the mean of the
good practice index was 9.5 out of 14. This mean did not vary
significantly according ownership type, the number of menus
served per day, or how hospital food services were managed,
although externally managed food services scored 1.89 points
more than internally managed services, on average.

Studies conducted in schools show that those with externally
managed food services are more likely to have a general food
hygiene plan and a specific ACP®. In contrast, hospitals seem to be
more homogeneous, showing no significant differences for these
variables [20-22].

As a limitation, we must highlight the possibility of bias
due to the fact that the data were self-reported by the hospital.
Nonetheless, this study provides new data on food allergen
management in a sensitive population, which is a problem with
the few published studies on this topic.

In conclusion, there is a clear lack of regulations on the
implementation of ACPs to empower food service companies
and avoid cases of anaphylaxis caused by food allergies. Although
there appears to be widespread implementation of specific plans
to manage food allergens, these are not implemented uniformly,
and are not covered by any regulation.

The results of the study highlight that the implementation
of ACPs and an updated food hygiene training program provide
good hygiene practices by food handlers. Nonetheless, we found
low rates of implementation of ACPs by food services at hospitals
in Barcelona. Official control services should develop a specific
program for allergen risk management, which should also include
actions to improve training of food handlers. In addition, greater
implementation of ACPs in hospitals will improve their allergens
management and it will allow us to obtain more indicators to
evaluate allergen risk in hospitals facilities.
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Table 3: Allergen prevention measures in hospital food services according to hospital characteristics

Internal service External service
Variable Index Index: not applicable
0-7 8-14 Total
N (%) N (%) N (%) p-value
Ownership
Private 6(18.2) 20 (60.6) 7 (21.2) 33 (100) 0.077
Public 0 9 (25.7) 0 9 (100)
Type of hospital according attended
population
Adult population 2(16.7) 8 (66.7) 2(16.7) 12 (100)
Maternal and child health 0 2 (100) 0 2 (100)
Social-sanitary sector 0 8(72.7) 3(27.3) 11 (100) 0.596
General 4(23.5) 11 (64.7) 2(11.8) 17 (100)
Kitchen/office management
Internal 5(33.3) 8(53.3) 2(13.3) 15 (100)
External 1(3.7) 21(77.8) 5(18.5) 27 (100) 0.031°
Number of menus
<112.5 3(13.6) 15 (68.2) 4(18.2) 22 (100)
>112.5 3(15.0) 14 (70.0) 3(15.0) 20 (100) 0.960
Type of food production
Ready-prepared 0 2 (28.6) 5(71.4) 7 (100)
Conventional 6(18.8) 25(78.1) 1(3.1) 32 (100)
Mixed 0 2 (66.7) 1(33.3) 3(100) 0.000°
2 Significant differences (p < 0,05), chi-square test
Questionnaire is not applicable in hospitals with external service, therefore an index cannot be obtained
Table 4: Mean index of allergen preventive measures at hospitals with internal food service (N = 35)
Mean Index £ S N p-value
Type of management
Internal management 83+28 13 0.0252
External management 10.2+2.0 22
Ownership
Private 9.1+24 26 b
Public 10.7 £ 2.2 9
Number of menus served
<1125 9.7+23 18 0.616
>1125 9326 17
Total 9.5+2.5 35

aSignificant differences (p < 0.05), t-Student test

Invalid contrast: more than 20% of the frequencies for contrast are < 5
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Figure 1: Implementation of allergen control plans (ACP) according to the distribution of hospital food services in Barcelona city districts
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