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Abstract University students have the opt ion to purchase their meals at  university 
restaurants; in general, food eaten away from home has high contents of saturated fat  
and energy. The aim of this work was to perform a pilot  study of the nut rit ional adequacy 
of meals served at  two university restaurants from Valencia. Energy, macronut rient  and 
micronut rient  contents were calculated and compared against  the Spanish Recommended 
Dietary Intake (SRDI). Daily menus provided a high amount  of energy; lunch from 
restaurant  1 provides 60 and 78% of the energet ic SRDI for male and female, respect ively. 
In restaurant  2 these values are 49.5 and 64.6%, respect ively. Menus from one university 
restaurant  are planned by a registered diet it ian, and provide an amount  of protein, 
energy and cholesterol closer to the SRDI. University restaurants may be useful to long-
term successful dietary behavior changes by developing healthy menus, providing 
nut rit ional educat ion and adequate dietary intakes with the help of the registered 
diet it ian.
© 2011 Asociación Española de Diet istas-Nut ricionistas. Published by Elsevier España, S.L. 
All rights reserved.
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La importancia del dietista-nutricionista en restaurantes: estudio piloto en Valencia 

(España)

Resumen Los estudiantes universitarios t ienen la opción de seleccionar las comidas en 
los servicios de restauración universitarios, y en general las comidas realizadas fuera del 
hogar son energét icas y t ienen alto contenido de grasas saturadas. El obj et ivo de este 
t rabaj o es llevar a cabo un estudio piloto de la adecuación nut ricional de las comidas 
servidas en dos restaurantes universitarios en Valencia. Se calculó la energía y los conte-
nidos de macronut rientes y micronut rientes y se los comparó con las ingestas dietét icas 
recomendadas (IR) para la población española. Los menús diarios tenían alto valor ener-
gét ico; el menú de un restaurante aporta el 60 y el 78% de las IR para varones y muj eres 
respect ivamente. En el segundo restaurante estudiado, los valores son del 49,5 y el 
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Introduction

Dietary habits established by young adults when they are 
away from home may have a long-last ing impact  on their 
health; dietary habits modify or determine risk factors of 
nut rit ionally related chronic diseases, e.g. coronary heart  
diseases, anemia and obesity. In general, taste and cost  of 
food have become more important  than nut rit ional con-
cerns; in the case of students, the importance of nut rit ion 
disappears as a percept ion while convenience emerges1-3.

University students have the opt ion to purchase their 
meals at  university restaurants; in Croat ia, 36.5% of the stu-
dents eat  at  the university restaurant  more than once a day, 
and 37.1% once a day4.  In Spain, eat ing away from home is 
an overall increasing habit 5.  Several reasons can explain the 
increased consume of meals away from home such as higher 
involvement  of women in the labor force, higher family in-
comes, smaller households and a higher supply of afford-
able and convenient  fast -food out lets. Studies have shown 
that  foods away from home cont ribute to unhealthy diets, 
since these foods are generally highly dense in fat , total 
calories, and sodium6.  Something similar happens regarding 
the diet  of university students; university restaurant  meals 
were found to have protein and lipid contents over the rec-
ommended intake and lower content  of carbohydrates7.

According to Nielsen et  al8 (2002), greater at tent ion 
must  be paid to food consumed away from home when 
shif t ing the composit ion of diet  towards healthier food 
choices. Steptoe et  al 9 (2001) observed unfavorable chang-
es in health behavior among universit y students in 13 Euro-
pean count ries during the last  decade. Adverse changes in 
dietary habits of  European universit y students show the 
need for correct ing food and nut rient  intakes10.  Universit y 
restaurants or cafeterias may be decisive for reaching the 
nut rit ional obj ect ives for universit y students and could be 
opt imal set t ings for infl uencing appropriate dietary behav-
ior.  

At  the University of Valencia, restaurants make the effort  
to guarantee the hygienic quality of foods; however, menus 
are planned with an insuffi cient  background on nut rit ion. It  
is important  to consider that  students somet imes are forced 
to be at  the university for long periods of t ime, occasion-
ally eat ing their three main meals at  the university restau-
rant ; if  these menus do not  provide an adequate nut rient  
intake, the student  will not  be able to compensate this lack 
during the day. These health concerns have been addressed 
by working with point -of-purchase sites at  university res-
taurants at  the beginning of this decade10-13.

Because obesity, overweight  and other nut rit ional related 
problems are frequent  in the university populat ion14,  the 
aim of this work was to carry out  a pilot  study of the nut ri-
t ional value of foods available to students at  two university 
restaurants from Valencia, Spain.

Methods and materials

Food collection

Two university restaurants part icipated in this study during 
2009. Thirty daily menus for each season were analyzed 
(n=120, i.e. 30 for each season), daily lunch menus were 
chosen by random sampling. Menus from both restaurants 
offer two main courses (the student  has to choose from 
three dif ferent  opt ions for each course), dessert  (three 
choices), one piece of bread and one beverage (water, soda 
or j uice).

Each serving was weighed at  the restaurant ; all ingredi-
ents (name and quant ity) were recorded. Weight  of season-
ing choices (i.e. olive oil,  mayonnaise, lemon) was obtained 
separately.

Nutritional value

Calculated nut rit ional values of the menus were obtained 
from the ingredients used and the total weight  of the fi nal 
product . Energy, macronut rient  and micronut rient  contents 
were calculated separately for each university restaurant  
using the “ DIAL”  program, version for Windows XP (ALCE 
Ingeniería, Madrid, Spain). This program contains a very 
complete database of foods, including typical Spanish reci-
pes. It  also allows uploading and evaluat ing new recipes. 
Nut rients and energy provided by the menus were compa-
red against  the Spanish Recommended Dietary Intake (SRDI) 
issued by the Nut rit ion Department  (2004)15.

Statistical methods

Results were analyzed using the Stat ist ical Package for the 
Social Sciences (SPSS version 14.0 for Windows XP, Chicago, 
Ill inois). Energy and nut rient  content  for each restaurant  
are given as the mean of 120 observat ions ± standard devia-
t ion. The Student  t -test  was used to view the dif ferences 
between restaurant  1 and 2. Results were considered to be 
signifi cant  when the observed signifi cance levels were 
P<.05.

64,6%, respect ivamente. En este segundo restaurante universitario t rabaj a una diet ista, 
que aj usta los menús en cuanto a las cant idades energét icas, proteicas y de colesterol 
cercanas a las IR. Los restaurantes universitarios pueden ser út iles para llevar a cabo a 
largo plazo menús saludables, educación alimentaria y adecuadas ingestas dietét icas, 
siempre y cuando t rabaj e en ellos un diet ista-nut ricionista
© 2011 Asociación Española de Diet istas-Nut ricionistas. Publicado por Elsevier España, S.L. 
Todos los derechos reservados.
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Results 

According to table 1, lunch from university restaurant  1 
provides 60 and 78% of the daily recommended dietary 
energet ic intake for male and female, respect ively. In the 
university restaurant  2, it  is 49.5 and 64.6% for male and 
female, respect ively. 

The Spanish Society of Community Nut rit ion16 recom-
mends to evenly dist ribute energy intake between proteins 
(13%), complex carbohydrates (>50%), total fat  (≤30% or 
≤35% if  olive oil is the most  important  fat  consumed), satu-
rated fat ty acids (SFA ≤10%), monounsaturated fat ty acids 
(MUFA of 20%) and polyunsaturated fat ty acids, (PUFA 5%). 
University restaurant  1 obtained the 59.6, 13.6 and 27.1% of 
energy from complex carbohydrates, proteins and total fat ,  
respect ively, while university restaurant  2 obtained 55.3, 
13.9 and 30.9%, respect ively. 

Protein content  of meals (table 1) in both university res-
taurants is higher than the SRDI for this nut rient  (54 and 41 
g/ day for male and female, respect ively)15,  with the excep-

t ion of the requirement  for university females in university 
restaurant  2. Several authors refl ected that  the university 
populat ion consumed a diet  with too much protein7,10,17,18.  

In other studies, daily cholesterol intake values in univer-
sity populat ion were too high, i.e. in Granada (Spain), uni-
versity students consumed between 569 and 412 mg/ day for 
males and females, respect ively17.  However, in our study, 
considering only luncht ime menus, these menus (table 1) 
have cholesterol contents below the SRDI15.  Furthermore, 
this value for lunch provided by university restaurant  2 is 
similar to other studies4,7,17.

Oil used at  home and at  these university restaurant  meals 
as seasoning is olive oil in a high proport ion (>75%)10,  but  oil 
used for frying in these university restaurants is sunfl ower 
oil11.  In this study, for both university restaurants, the PUFA/
SFA rat io is higher than 0.5. However, the (PUFA+MUFA)/ SFA 
values are 1.45 and 2.06 for university restaurant  1 and 2, 
respect ively, while the SRDI for this rat io should be >2. The 
SRDI suggests that  n-3 PUFAs must  be situated in the range 
of 0.2-2 g/ day; this recommended value is obtained in uni-

Table 1 Energy and nut rient  content  of menus in university restaurants (mean±SD)

Restaurant  1 Restaurant  2 SRDI

Energy (kJ) 7524±1488 6215.6±1676.2 * 12540 (male) 9614 (female)

Energy (kcal) 1800±356 1487± 401 * 3000 (male) 2300 (female)

Carbohydrate (g) 268.3± 25.3 205.6± 12.5 * —

Protein (g) 60.8±7.5 51.7±9.1 54 (male) 41 (female)

Fat  (g) 54.2±12.5 51.2±11.9 *

Cholesterol (mg) 150.8±48.5 102±25.9 <300

SFA (g) 15.4±4.2 8.9±4.5

MUFA (g) 14.0±4.8 12.5±4.3

PUFA (g) 8.4±2.1 5.8±2.2

PUFA n3 (g) 0.04±0.03 0.20±0.04 0.2-2

Dietary fi ber (g) 10.2±4.2 17.8±5.4 >25

Vitamin A ( μg) 287.8±78.9 400.2±85.3 * 1000 (male) 800 (female)

Vitamin D ( μg) 0.9±0.7 1.4±1.0 5

Vitamin E (mg αTE) 28.5±10.8 26.8±9.8 12

Vitamin K ( μg) 187.5±101.1 195.3±102.3 —

Vitamin C (mg) 60.5±54.3 68.6±35.8 60

Thiamin (mg) 0.4±0.3 0.8±0.2 1.2 (male) 0.9 (female)

Ribofl avin (mg) 1.1±0.8 1.3±0.9 1.8 (male) 1.4 (female)

Niacin (mg) 15.2±9.9 15.6±9.5 20 (male) 15 (female)

Vitamin B
6
 (mg) 0.8±0.6 1.2±0.7 1.8 (male) 1.6 (female)

Folate ( μg) 168.9±58.8 149.2±57.9 * 200

Vitamin B
12

 ( μg) 5.6±4.3 4.8±2.1 2

Calcium (mg) 287.5±47.8 325.8±84.2 * 800

Phosphorus (mg) 900.7±205.7 874.5±125.2 —

Iron (mg) 9.1±6.8 9.2±5.4 10 (male) 18 (female)

Zinc (mg) 4.0±0.9 4.8±1.8 15

Iodine ( μg) 107.5±67.9 108.2±54.7 140 (male) 110 (female)

Sodium (mg) 2570.8±689.1 1842.3±450.3 * —

Potassium (mg) 1687.2±87.4 1700.2±87.4 —

Magnesium (mg) 174.5±85.7 185.9±99.9 350 (male) 330 (female)

SRDI: Spanish recommended dietary intake for the range of 20-39 years.

* Signifi cant  dif ferences of values between establishment  1 and 2 (P<.05).
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versity restaurant  2 but  not  in 1 (table 1). These fat ty acids 
are very important  regarding aspects of good health due to 
that  PUFAs maintain the fl uidity and funct ion of cell mem-
branes and are precursors of eicosanoids; SFAs accelerate 
thrombus format ion, whereas PUFAs do not , and the PUFA/
SFA (P/ S) rat io is an important  determinant  of thromboge-
nicity19.  Furthermore, dif ferent  PUFAs have dif ferent  ef-
fects: n-6 PUFAs are ant iatherogenic, whereas n-3 PUFAs 
are ant ithrombogenic. Such dif ferences have been noted 
since the study of Greenland Eskimos20;  it  is well established 
that  Greenland Eskimos have low incidence of cardiovascu-
lar disorders and they also have a bleeding tendency that  
may result  from reduced platelet  aggregat ion.

Fiber content  ranged from 10.2 to 17.8 g for both univer-
sity restaurants, which in cont rast  with similar studies and 
to the nut rit ional aim for fi ber intake by Spanish popula-
t ion, is low; daily menus from a Croat ian university restau-
rant4 provided more than 25 g of dietary fi ber and 2.9% of 
these menus supplied more than 38 g. White21 (1995) sug-
gested a nut rit ion educat ion program focused on fi ber im-
portance in a University residence hall dining center.

Micronut rient  content  of vitamin E, B
12

 and C, thiamine 
and niacin for both university restaurants is over the SDRI 
(table 1), as well as the content  of vitamin A, D and B

6
,  ri-

bofl avin, folate, calcium, iron, zinc, iodine and magnesium. 
Our data is in agreement  to that  obtained by Oliveras Lopez 
et  al22 (2006).

The dist ribut ion of food groups served at  these univer-
sit y restaurants is presented in table 2 arranged in nine 
categories. For both universit y restaurants, cereal and veg-
etables products are the most  served foods. Universit y res-
taurant  2 has a more varied offer of  vegetables. Cereal 
products most ly consumed by the student  are rice, pasta 
and bread; at  universit y restaurant  2, the student  has the 
opt ion of choosing between two types of bread (whole 
meal and white).  The vegetables more often served at  both 
restaurants are let tuce, tomato, carrot ,  lamb’s let tuce, 
cucumber and potatoes among others. Universit y restau-
rant  1 served more quant it y of  meat , eggs, added fat ,  des-
serts and added sugar than universit y restaurant  2. Half  of  
total f ruit  servings in both restaurants were comprised of 
only 7 items: orange j uice (16%), bananas (8%), apple j uice 

(7%), apples (7%), f resh grapes (5%), watermelon (4%) and 
peach (3%). 

Discussion

Lunch should provide an average of 30-35% of the daily re-
commended dietary energet ic intake and also adj ust  to the 
nut rient  requirement 18.  Both university restaurants offer 
menus with energy values considerably higher than 35%; 
however, it  is important  to acknowledge that  these highly 
energet ic menus are not  consumed ent irely10.  According to 
a previous study, university males and females consumed 
only 33 and 24% of total daily energy, respect ively. Previous 
studies have obtained lower values for lunch at  the Univer-
sity of Granada, Vigo (Spain) and Croat ia4,7,17.  García Sego-
via et  al18 (2001) evaluated seven university restaurants; 
the range of the energet ic value was from 4234-7190 kJ/
lunch (1013 to 1720 kcal/ lunch). Lin et  al23 (1999) affi rmed 
that  foods people eat  away from home are generally higher 
in energy and saturated fat  and lower in calcium and die-
tary fi ber content  than foods eaten at  home. Furthermore, 
studies also link eat ing out  to higher energy consumpt ion, 
overweight , and obesity in both adults and children24-27.  In 
addit ion, it  is not  uncommon for restaurant  ent rees to con-
tain one half  to one whole day’s worth of energy (4598 to 
9823 kJ) (1100 to 2350 kcal)28.  Overweight  and obesity are 
recognized as an escalat ing epidemic, both affect ing the 
University populat ion14,17,29.  López Mart ínez et  al17 (1994) su-
ggested that  these food pat terns are similar to their fa-
thers; nut rit ional educat ion is a very important  factor in 
order to reduce overweight  and obesity at  this age period.

A maj or nut rit ional concern in Mediterranean count ries 
like Spain is the loss of the “ Mediterranean diet ” ,  which is 
characterized by high consumpt ion of fruits and vegetables 
and the scarcity of saturated fat ty acids. Epidemiological 
evidence suggests that  dietary pat terns in Mediterranean 
count ries are changing rapidly, with increased consumpt ion 
of animal products and saturated fat  to the det riment  of 
vegetable foodstuffs30.  The fact  that  fruit  and vegetables 
intake has been associated with higher diet  costs and the 
growing consumpt ion of foods away from home may have 
cont ributed to this t rend31,32.

Generally, foods prepared away from home are higher in 
fat , sugar, and salt  than home-prepared foods. Added sug-
ars and added fats, now account ing for close to 40% of daily 
recommended energy intakes, help to keep down the cost  
of the Spanish diet 22.  Collison et  al33 (1986) determined that  
meals with the highest  fat  content  (60% of energy from fat ) 
and the highest  total energy (6821.8 kJ per person 
per meal) were supplied by hotels, restaurants and public 
houses. 

Regarding micronut rient  content  for university restau-
rants, vitamin C and thiamine intake of male and female 
and ribofl avin intake of male may be considered adequate. 
Among the university populat ion of Granada, intake of some 
minerals and vitamins were below 80% of the SRDI34.  In an-
other study from the same city, values below the SRDI of 
iron, magnesium and folate were found; a two fold SRDI 
value of calcium and a phosphorus value opt imum to the 
calcium intake were observed17.

Table 2 Energy percentages of food groups in menus from 

university restaurants (g/ 100 g of total energy) ± SD

Restaurant  1 Restaurant  2

Cereal products 38.5±10.9 42.3±11.8

Vegetables 17.3±8.7 21.5±9.1 *

Meat 10.8±5.3 8.5±4.1

Fish 7.5±3.4 7.8±4.5

Eggs 7.2±3.9 5.2±2.1 *

Fruit 6.5±4.2 9.2±6.4 *

Added fat 5.6±3.4 4.2±2.1 *

Desserts and added sugar 5.5±2.8 2.4±1.7 *

Milk and dairy products 2.2±0.8 2.9±1.0

* Signifi cant  dif ferences of values between restaurant  1 and 

2 (P<.05).
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According to a previous study10,  university populat ion 
with special diet  (weight  reduct ion, ovo-lactovegetarian 
and vegetarian) (8% females and 6% males) is lower than 
that  under a regular diet . Nonetheless, university restau-
rant  1 does not  offer to the students the opt ion to select  
foods for a special diet  unlike university restaurant  2 that  
regularly offers these menus. Derricote et  al35 (1997) re-
fl ected the importance of offering this special diet  in uni-
versity cafeterias and revealed that  lacto-ovogetarians and 
vegans menus had excessive levels of cholesterol and high 
fat  calorie content .

In general, menus from university restaurant  2 offer a 
wider variety of food items, special diet  menus and have 
lower energy content ; these menus are organized by a di-
et it ian; this reinforce the fact  that  diet it ians and foodser-
vice managers play a signifi cant  role in the prevent ion of 
foodborne illnesses. Several researchers worldwide have 
explored the posture of dietet ic professionals in the promo-
t ion of food safety and the necessity to inst itute effect ive 
prevent ion and health promot ion programs in restaurants 
targeted to university students10,36.  In other studies, where 
diet it ians have part icipated as part  of a nut rit ional HACCP 
(Hazard Analysis and Crit ical Cont rol Point ) plan, it  was sug-
gested to reduce the diameter of the plate, from 28 to 20 
cm; this change is very important  to reduce port ion sizes. 
The following st rategy was to decrease energy density of 
menu items especially of energy-dense foods12,13.  The pres-
ent  study also refl ects the importance to include dietet ic 
professionals in university restaurants given that  they are 
qualifi ed to guide and educate foodservice employees and 
the public towards healthier food choices. Further knowl-
edge is necessary on nut rit ional adequacy of menus offered 
by restaurant  services; university restaurants may be useful 
to long-term successful dietary behavior changes by devel-
oping healthy menus, providing nut rit ional educat ion and 
adequate dietary intakes. Indeed, this age period is consid-
ered essent ial in the development  of dietary habits of im-
portance to future health. 
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