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Abstract
Introduction: Evidence has shown that personnel working in hospital services have a high proba-
bility of developing modifiable risk factors associated with noncommunicable diseases such as poor 
nutrition, high levels of stress, changes of sleep patterns and a sedentary lifestyle. 
Objective: To assess diet quality among health personnel who eat at the cafeteria of the Hospi-
tal Regional de Temuco based on their work shifts, sex, and age. The Healthy Eating Index (HEI) 
was used to measure diet quality.
Materials and methods: Cross-sectional study conducted on 201 workers (156 women and 45 
men) who were asked to complete a survey on food consumption in order to evaluate their indi-
vidual HEI. The questionnaire was divided by food groups. 
Results: The average age was 34.8±10.7 years and the average HEI score was 67.5 ± 14.5. 12.9% 
of the participants had unhealthy eating habits, 65.2% required dietary changes, and 21.9% had 
a healthy diet. Statistically significant differences were observed with respect to the HEI score ac-
cording to sex (p=0.033) and age (p=0.009). No statistically significant differences were found 
between the HEI score and the shift system (p=0.334).
Conclusions: Most participants need to modify their eating habits. Therefore, hospitals, as a 
workplace, should implement actions that promote the adoption of healthy eating habits among 
their staff, particularly in the case of men, who had significantly low HEI scores in several food 
groups compared to women. 
Keywords: Risk Factors; Non-communicable Diseases; Diet; Cross-sectional Studies; Health Per-
sonnel; Surveys and questionnaires (MeSH).

Resumen 
Introducción. Se ha reportado que los trabajadores hospitalarios tienen una alta probabilidad de 
presentar factores de riesgo modificables asociados al desarrollo de enfermedades crónicas no trans-
misibles, tales como mala alimentación, altos niveles de estrés y cambios de los patrones del sueño. 
Objetivo. Determinar la calidad de la dieta del personal de salud que usa los servicios del Ca-
sino de Funcionarios de Hospital Dr. Hernán Henríquez Aravena de Temuco, Chile, de acuerdo a 
sistemas de turno, sexo y edad. Para la medición de la calidad de la dieta se utilizó el índice de ali-
mentación saludable (IAS). 
Materiales y métodos. Estudio transversal realizado en 201 trabajadores (156 mujeres y 45 
hombres), a quienes se les solicitó completar una encuesta sobre consumo de alimentos para eva-
luar sus IAS; el instrumento estuvo dividido por grupos de alimentos. 
Resultados. La edad promedio de la muestra fue 34.8±10.7 años y el puntaje promedio de IAS 
fue 67.5±14.5. El 12.9% de los participantes tenía hábitos alimenticios poco saludables, el 65.2% 
requería cambios dietarios y el 21.9% presentaba una alimentación saludable. Se observaron di-
ferencias estadísticamente significativas respecto al IAS según sexo (p=0.033) y edad (p=0.009), 
pero no entre puntaje del IAS y el sistema de turnos (p=0.334). 
Conclusiones. La mayoría de los participantes necesita modificar sus hábitos alimenticios, por 
lo que es necesario que en los hospitales, como lugar de trabajo, se implementen acciones que 
promuevan la adopción de hábitos alimenticios saludables por parte del personal de salud, en par-
ticular en el caso de los hombres, quienes tuvieron puntajes de IAS significativamente bajos en 
varios grupos de alimentos en comparación con las mujeres. 
Palabras clave: Factores de riesgo; Enfermedades no transmisibles; Dieta; Estudios transversales; 
Encuestas y cuestionarios (DeCS).
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Introduction

From an epidemiological perspective, chronic noncom-
municable diseases (NCD) generate a large disease 
burden worldwide.1 Eating habits and lifestyle play a 
determining role in the development of such diseases.2

Work is one of the least addressed environments 
from the point of view of health public policies. In this 
regard, the World Health Organization and the Inter-
national Labour Organization have identified the work 
environment as a priority area for intervention and pro-
motion of healthy lifestyles since socioeconomic level, 
sex, shift systems, and the availability of and access to 
food in these environments affect people’s health and, 
consequently, their work performance.3-5

International experience shows that people working 
in hospital services are more likely to have modifiable 
risk factors associated with the development of NCD, 
such as changes in sleeping patterns, poor diet, over-
weight, smoking, and high levels of stress.6-15 Moreover, 
several studies show that working through night shift 
systems has repercussions on the metabolism, causing 
a negative impact on people’s health.16-22

On the other hand, current evidence shows that the 
attitudes, behaviors and conducts of health profession-
als are behavioral models for health service users when 
promoting health.23-26 Hence the relevance of analyzing 
these conditions as factors to be considered in the design 
of health service delivery activities in the community.

Diet quality analysis emerges as a tool to examine 
the relationship between dietary factors and chronic dis-
eases.27-29 One of the most widely used methodologies 
to this end is the Healthy Eating Index (HEI), which is 
an algorithm designed in the United States in 1995 to 
measure adherence to dietary guidelines (food pyramid) 
and adequately demonstrate the relationship between 
adherence and diet quality.30 

The HEI was adapted in Chile in previous studies and 
allowed finding low compliance with dietary recommen-
dations in the population studied.31-33

In this scenario, the objective of the present study 
was to determine diet quality among the health per-
sonnel that use the cafeteria services of the Hospital Dr. 
Hernán Henríquez Aravena (HHHA) of Temuco, Chile, 
according to shift systems, sex and age.

Materials and methods

Characterization of the study

A cross-sectional study was carried out between May 
and July 2017, in 214 HHHA workers, beneficiaries of 
the food service of the hospital, who were selected using 
non-probabilistic sampling. Data were collected through 
a food frequency questionnaire; since 13 participants 
did not fill out their forms entirely, the final sample con-
sisted of 201 workers. 

The questionnaire administered, which was previ-
ously validated in the Chilean adult population,33 was 
used to collect information on workers’ age, sex, and 
shift system. Information regarding the shifts was clas-
sified into three categories: 

Day shifts: The shift starts at 8:00h and ends at 16:48h.
Third shift: The shift starts at 8:00h and ends at 20:00h 
for 2 consecutive days, followed by a shift starting at 
20:00h and ending at 8:00h for 2 consecutive days.

Fourth shift: The shift starts at 8:00h and ends at 
20:00h for 1 day, followed a shift starting at 20:00h 
and ending at 8:00h for 1 day. 

The data obtained were used to calculate the HEI 
scores, which, on this occasion, consisted of 10 compo-
nents that included, on the one hand, the consumption 
of cereals, vegetables, fruits, dairy products, legumes, 
meat, cold meats, sweetened products and sweetened 
beverages, and on the other hand, the variety of the 
food. Depending on the consumption frequency, the 
food groups received different scores; in total, the sum 
of the responses had a maximum score of 100:

Cereals, vegetables, fruits and dairy products: 10 points 
for daily consumption, 7.5 points for 3 or more times a 
week, 5 points for 1 or 2 times a week, 2.5 points for less 
than once a week, and 0 points for never or hardly ever. 
Meat and vegetables: 10 points for consumption 1 or 
2 times a week, 7.5 points for 3 or more times a week, 
5 points for less than once a week, 2.5 points for daily 
consumption and 0 points for never or almost never. 
Cold meats, sugars and sweetened drinks: 10 points for 
never or almost never, 7.5 points for less than once a 
week, 5 points for 1 or 2 times a week, 2.5 points for 3 or 
more times a week and 0 points for daily consumption. 

To classify the HEI, the same cut-off points used by the 
Chilean Ministry of Health’s 2014 National Food Consump-
tion Survey (ENCA) were taken into account.33 that is, scores 
above 80 indicated a healthy diet; between 51 and 80, a 
diet requiring change; and below 50, an unhealthy diet.

Statistical analysis

Tables with their corresponding frequencies were used 
to carry out a descriptive analysis of the data using the 
statistical program STATA v14. Categorical variables 
were expressed in percentages and continuous vari-
ables in means and standard deviations. 

Using an inferential statistics analysis, the associa-
tion hypothesis between the exposure variables (sex, 
shift system and age) and the outcome variables (HEI) 
were compared using the chi-square test. 

For the specific case of continuous variables, a normal-
ity analysis was carried out with the Shapiro-Wilk test, 
which allowed obtaining a normal distribution for the values 
evaluated. Moreover, the Student’s t-test and the analy-
sis of variance (ANOVA) were used to analyze differences 
between sex and HEI scores and differences between con-
sumption by food groups, respectively. For all applied tests, 
a value p<0.05 was considered as statistically significant.

Ethical considerations

To conduct the present study, the ethical principles for 
medical research on human subjects established by the 
Declaration of Helsinki were followed.34 The Ethics Com-
mittee of Servicio de Salud Araucanía Sur endorsed this 
study as stated in Minutes No. 7068 of March 10, 2017. 
After being informed of the purpose of the study, partic-
ipants were asked to sign the informed consent form. 

Results

Table 1 summarizes food consumption characteristics 
in the 201 workers who participated in the research. 
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Table 1. Characteristics of food consumption according to the Healthy Eating Index among a group of workers from the 
Hospital Dr. Hernán Henríquez Aravena in Temuco. 2017.

Variables n (%)
Average 

HEI Score
(x̄±σ)

p-value * Diet

p-value †Unhealthy Modifications 
required Healthy

n (%)

Total sample 201 (100) 67.5±14.5 - 26 (12.93) 131 
(65.17) 44 (21.89) -

Sex
Female 156 

(77.61) 68.6±13.6
0.033 ‡

16 (10.25) 105 
(67.30) 35 (22.43)

0.108
Male 45 (22.39) 63.4±16.7 10 (22.22) 26 (57.77) 9 (20)

Age (years)

<30 84 (41.79) 63.9±14.8

0.009 ‡

14 (16.66) 58 (69.04) 12 (14.28)

0.20530-50 91 (45.27) 69.5±14.0 10 (10.98) 56 (61.53) 25 (27.47)

>50 26 (12.93) 71.8±13.0 2 (7.69) 17 
(65,338) 7 (26.92)

Shift system

Day shift 99 (49.25) 68.9±13.4

0.334

11 (11.11) 63 (63.63) 25 (25.25)

0.576Third shift 23 (11.44) 64.8±1.6 5 (21.73) 14 (60.86) 4 (17.39)

Fourth shift 79 (39.30) 66.4±1.8 10 (12.65) 54 (68.35) 15 (18.98)
HEI: Healthy Eating Index; x̄: mean; σ: standard deviation.
* Values obtained by Student’s t test.
† Values obtained by chi square test. 
‡ Statistical significance was set at p<0.05.
Source: Own elaboration.

The average age of the sample was 34.8±10.7 years, 
with a range of 19 to 61 years; the population was 
predominantly female (156 women vs. 45 men). Most 
participants had a day shift, followed by the fourth shift 
and the third shift.

The average HEI score was 67.5±14.5. In addition, 
21.9% of the population studied had a healthy diet, 65.2% 
required changes and 12.9% had unhealthy eating habits.

Statistically significant differences were found regard-
ing the HEI score by sex (p=0.033) —as women scored 
higher (68.6±13.6)— and age (p=0.009), with partic-
ipants over 50 years old scoring higher (71.8±13.0); 
however, these differences were not observed between 
the HEI scores and the working shift system (p=0.334). 

Food consumption in the men and women of the dif-
ferent food groups is described in Table 2.

Table 2. Comparison of average scores by food groups according to sex in a group of workers from the Hospital Dr. Hernán 
Henríquez Aravena in Temuco. 2017.

Diet Female
(x̄±σ)

Male
(x̄±σ)

Total sample
(x̄±σ) p-value *

Cereals 6.8±2.3 6.3±2.1 6.7±2.3 0.322

Vegetables 8.6±2.2 7.7±2.5 8.4±2.3 0.040 ‡

Fruits 7.3±2.9 7.2±3.3 7.3±3.0 0.226

Dairy products 7.1±2.7 6.9±2.4 7.1± 2.4 0.206

Meat 8.0±3.0 7.6±3.1 7.9±3.0 0.099

Legumes 8.0±3.0 8.1±3.4 8.1±3.1 0.231

Cold meats 6.6±2.9 5.1±3.0 6.2±3.0 0.036

Sugary products 5±3.3 5.3±3.3 5.0±3.3 0.231

Sweetened beverages 6.6±3.6 5.6±3.2 6.4±3.5 0.046
* Values obtained by means of an analysis of variance.
† Statistical significance was set at p<0.05.
Source: Own elaboration.

The highest food consumption score was found in the 
group of vegetables (8.4±2.3) and the lowest, in the 
group of sweetened products (5.0±3.3). Likewise, when 
comparing the results, statistically significant differenc-
es were found between men and women in consumption 
of vegetables (p=0.040), cold meats (p=0.036) and 
sweetened beverages (p=0.046), with a higher score 
among women.

Discussion

In the present study, 12.93% of the participants had un-
healthy eating habits, 65.17% required dietary changes, 
and 21.89% had a healthy diet. These results differ from 
what was reported in the 2014 ENCA, where the percent-
ages were 7.8%, 86.9% and 5.3%, respectively, for these 
same variables.33 
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The findings of this study also differ from those re-
ported in Brazil by Previdelli et al.35 in manufacturing 
workers and by De Lima-Brasil et al.36 in construction 
workers, who found that 11% and 13.5% had healthy 
diets; 87% and 76.3 required dietary modifications, and 
that 2% and 10.2% had unhealthy diets, respectively. 

It should be noted that the results of this study could 
be explained by the fact that health workers are more 
aware of the relevance of food to health and well-be-
ing, influencing their eating habits.26

A notable finding of the present study is that sta-
tistically significant differences were found in the HEI 
score by sex because women had higher average scores 
(p=0.033; 68.6±13.6), and age since the highest scores 
were found in participants over the age of 50 (p=0.009; 
71.8±13.0). These results agree with the study con-
ducted by Hemiö et al.37 in airline workers performing 
shift work in Finland; the researchers also found that 
women had better nutrition compared to men. 

Although no statistically significant results were found 
when associating diet with the shift system (p=0.334), 
a trend towards healthier eating habits was observed 
in the day shift (25% versus 17% in the third shift and 
19% in the fourth shift). On the other hand, the high-
est unhealthy eating rates were found in the third shift 
with 21.7%; the day shift and the fourth shift had very 
similar values, 11.1% and 12.7%, respectively. 

Other studies in health care workers also failed to find 
results associating shift work with significant poor eat-
ing habits.38,39 However, a study conducted in Japanese 
nurses reported a statistically significant association 
between participants working on rotating shifts and 
poor diet.40 

The most commonly consumed food groups among 
the workers surveyed in this study were vegetables, 
legumes, cold meats, and sweetened products, which 
is partially consistent with the study by Tada et al.,41 
who, in a research conducted in Japan with health care 
workers working in shifts, found a high consumption of 
sugars and sweetened beverages that was associated 
with less sleep. It should be noted that the sleep vari-
able was not studied in this research. 

Likewise, statistically significant differences were 
observed according to sex for the consumption of veg-
etables (p=0.040), cold meats (p=0.036) and sweetened 
drinks (p=0.046), being women the most frequent con-
sumers of vegetables and men who had a higher intake 
of cold meats and sweetened drinks. This result agrees 
with what was found in a study carried out in Chile in 
2016, which highlights that 78% of women and 70% of 
men said they agreed with the statement “I regularly 
eat fruits and vegetables.” Furthermore, the women in 
that research considered they had healthy eating hab-
its and showed greater concern than men for reading 
the nutrition facts label.42

One of the limitations of this study was that other 
variables, such as educational attainment, body mass 
index or quantity and quality of sleep, were not eval-
uated, and they may have a decisive role on workers’ 
diet.21 Quantifying the contribution of energy and mac-
ronutrients in the diet was not possible either and this 
could generate differences in the nutritional quality of 
the food in the nutritional adequacy assessment. Finally, 
because this is a cross-sectional study, temporality in the 

measurement of the variables did not allow establish-
ing causal associations between exposure factors and 
the health event. However, the results of this research 
provide relevant information to develop nutritional edu-
cation programs that can be used in disease prevention 
interventions for health workers.

Conclusions

Most participants need to modify their eating habits. 
Therefore, hospitals, as a workplace, should implement 
actions that promote the adoption of healthy eating hab-
its among their staff, particularly in the case of men, 
who had significantly low HEI scores in several food 
groups compared to women.
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