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Abstract: The objective of this study was to assess Mediterranean diet (MD) scores (i.e., alignment with
a MD pattern) among students and professors, in addition to assessing how adherence to the MD was
associated with other lifestyle behaviors. A cross-sectional observational study was conducted with a
sample of 127 university professors and 272 students of the Melilla Campus at the University of Granada
(Spain). Students were more physically active than professors (mean difference = 1058 METs, p < 0.001)
and reported lower negative affect (NA; mean difference = —1.70, p < 0.001) whereas professors reported
nominally better perceived mental health. For the total sample, the physical health component (3 = 0.03,
p = 0.03) and physical activity ( = 0.0001, p = 0.01) were significantly associated with higher MD scores.
Health behaviors, including MD scores and physical activity, were suboptimal among both students and
professors. The results suggest that a dietary pattern reflective of the MD is positively associated with
both physical and mental health outcomes among students and professors, though the direction of the
associations remains to be clarified.

Keywords: Mediterranean diet; hrQOL; lifestyle; university; physical activity; affect

1. Introduction

Diet quality is closely related to the risk of cardiovascular disease (CVD), which is
the leading cause of death globally [1]. Dietary risks, such as low intake of fruits or high
intake of processed meats, are the second leading modifiable risk factor for CVD across
195 countries [1]. Poor diet quality may also increase the risk of mental health disorders,
including depression and anxiety, although the directions of these associations remain
unclear [2-5]. Hence, poor diet quality is a daunting problem worldwide and an important
preventable risk factor for both chronic diseases and mental health disorders. Beyond
a poor-quality diet, other behavioral and psychological factors contribute to CVD risk,
including low physical activity [1,6] and negative affect [7]. According to the World Health
Organization (WHO), adults should participate in 150 to 300 min of moderate, or 75 to
150 min of vigorous intensity physical activity each week [8]; lower levels of physical
activity increase the risk of both CVD [9] and depression [10]. Importantly, these risk factors
tend to cluster and interact with each other [11,12]. Thus, improvements in diet quality
may improve other health domains, and vice versa.
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The Mediterranean diet (MD) is a high-quality dietary pattern with widely recognized
health benefits [13-15], including reduced CVD risk [16,17]. The MD is comprised primarily
of unprocessed foods, including vegetables, fruits, whole grains, legumes, nuts, beans,
fish, and olive oil, and is limited in red meat and dairy products [18], which closely aligns
with the diet and nutrition guidelines promoted by the World Health Organization [19].
Importantly, a dietary pattern that aligns with the MD may benefit both mental and physical
health [20]. Herein the term “adherence” refers to alignment with the MD pattern, rather
than the degree to which individuals follow a prescribed dietary pattern. The physical
health benefits of MD, such as reduced risk of CVD and metabolic syndrome, have been
studied extensively. Evidence also suggests that maintaining a MD pattern may reduce the
risk of certain cancers [21-23], though differences in how MD is operationalized complicate
the interpretation of these results [3]. Studies investigating the potential mental health
benefits of MD adherence, while limited, report promising findings [19]. For example,
several studies have reported negative associations between MD adherence and depressive
symptoms [24-26]; negative associations between MD adherence and negative affect, a
predominant depressive symptom, have also been reported [27]. The MD is also associated
with better health-related quality of life (hrQOL), a measure of both perceived mental and
physical health, among adults with and without osteoarthritis [28,29]. These limited, yet
positive associations between a MD and mental health warrant further investigation.

Incoming college students experience many lifestyle changes, including decreases
in diet quality and physical activity [30-32]. These health behaviors tend to remain poor
throughout students’ time in college [33-36]. Interestingly, college students from countries
where the MD is the traditional diet tend to score poorly on MD scoring tools and consume
a diet characterized by excessive alcohol, fat, and sugar, and low in fruits, vegetables, and
pulses [37]. Transitioning to college is also associated with negative effects on mental health.
One in three college students experience clinically significant mental health issues [38], and
rates of mental health problems among college students have increased [39]. Despite this,
little research has examined the health behaviors and mental health of university professors.
One study reported that university professors do not meet guidelines for MD adherence or
physical activity [40], while another study found that both students and professors have
generally poor health behaviors, including low consumption of fruits and vegetables and
inadequate physical activity, as well as high stress levels [41].

A healthy diet, physical activity, and mental health are important factors influencing
CVD morbidity and mortality. Understanding the current lifestyle practices of college
students and faculty may help inform the development of targeted interventions to im-
prove mental and physical health, particularly among members of the higher education
community. Thus, the objective of this study was to assess whether the dietary pattern
of students and professors at the Melilla Campus of the University of Granada aligns
with a MD. In addition, we assessed the association between alignment with a MD and
other lifestyle behaviors and mental health factors, including physical activity, positive and
negative affect, and health-related quality of life (hrQOL).

2. Materials and Methods
2.1. Study Design, Participants and Procedures

A cross-sectional observational study was conducted on a sample of university pro-
fessors (i.e., assistant and full professors who were full-time faculty) and students at the
University of Granada, Melilla Campus (Spain). Students in any academic year were
potentially eligible for participation. All eligible professors on the campus were contacted.
Students were recruited via emails and in-class announcements. Participants were not
compensated. Participants were selected using incidental non-probability sampling. All
questionnaires were completed in person. The data were collected between October 2019
and February 2020. This study was conducted in accordance with the directives established
by the Declaration of Helsinki. The study protocol was approved by the University of
Granada Institutional Review Board. All participants provided written informed consent.
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2.2. Methods

Sociodemographic data were collected via a self-administered questionnaire. To assess
adherence to the MD, we used the Mediterranean Diet Adherence Screener (MEDAS). This
validated 14-point questionnaire was used in PREDIMED [42], a large multicenter nutrition
intervention trial, that evaluated the effects of a Mediterranean diet versus a low-fat diet
on cardiovascular disease events [43,44]. Higher MEDAS scores indicate diets that more
closely align with the MD; scores of >9 are reflective of a MD pattern. The Positive and
Negative Affect Schedule (PANAS) questionnaire was used to assess positive and negative
affect. The PANAS questionnaire [45] consists of 20 items; of these, 10 measure the positive
effect (PA, e.g., cheerful or thrilled) and 10 items measure negative effect (NA, e.g., tense or
stressed). Scores for each subscale can range from 0 to 50. Higher scores on the PA subscale
reflect greater PA, whereas for the NA subscale, they reflect greater NA.

Health-related quality of life (hrQOL) was assessed using the Short Form Health
Survey 36 version 2 (SF36). The SF36 consists of 36 items, assessing eight dimensions:
physical functioning (PF), physical role functioning (PR), body pain (BP), general health
(GH), vitality (VT), social functioning (SF), emotional role functioning (ER), and mental
health (MH). This questionnaire provides an overall score representing hrQOL and allows
for the calculation of two components: physical health component (PF + PR + BP + GH)
and mental health component (ER + SF + MH + VT) [46].

Physical activity was assessed using the International Physical Activity Questionnaire,
short version (IPAQ) [47], in which participants reported the amount of time spent engaging
in moderate activity, vigorous activity, walking, and sitting over the past week. Weekly
activity was recorded in Metabolic Equivalent of Task (METs) per minute and week. To score
these data, the Guidelines for Data Processing and Analysis of the IPAQ [47] were followed.

Data were collected among enrolled students, assistants, and full-time faculty pro-
fessors at the University of Grenada in Melilla, Spain. Melilla is a Spanish city located in
North Africa, on the shores of the Mediterranean Sea, and is influenced by Mediterranean,
European, and African cuisines. In addition, Melilla is a city that is supplied with fresh
foods such as fish, meat, fruits, and vegetables in alignment with a Mediterranean dietary
pattern. With mild winters, Melilla is well suited for a healthy lifestyle year-round, in-
cluding regular physical activity. The Melilla campus has outdoor sports facilities where
students can engage in physical activity, as well as a dining hall where they can enjoy a
healthy diet.

2.3. Analyses

All analyses were completed with IBM SPSS Statistics for Windows, Version 24.0
(International Business Machines Corporation (IBM), Armonk, NY, USA). Figures were
made in RStudio (version 4.2.2) [48] using ggplot2 (version 3.4.1) [49]. Significance was
accepted at p < 0.05. Prior to beginning analyses, Kolmogorov-Smirnov tests were used
to evaluate the normality of the data. If not normally distributed, the data were log-
transformed as needed.

The representative sample size was calculated using the formula described by Spiegel
and Stephens [50]. Representative sample size was estimated based on the total number
of professors and students who were at the Melilla Campus in the 2019/2020 academic
year. For professors, we estimated that 100 were needed; for students, we estimated
the representative sample size to be 212. We enrolled approximately 25% more than the
required sample size. Thus, a sample of 127 professors and 272 students were enrolled in
the study.

To determine whether students and professors differed significantly in their overall
hrQOL, SE-36 scores were compared via a t-test. Similarly, between-group differences in the
physical health component, mental health component, PA, NA, physical activity, MEDAS
scores, and each component of the MD were also compared using t-tests.



Nutrients 2023, 15, 3971 40f12

Associations between MEDAS scores and hrQOL, PA, NA, and physical activity were
assessed using multiple regression with ordinary squares estimation. In the regression
model, standardized and non-standardized regression coefficients were calculated.

3. Results

A total of 399 participants completed the study, of which 127 were professors and
272 were students. On average, the students were aged 21 & 4 (standard deviation) and
professors were 47 £ 11 years old. The sample predominantly identified as female (60.40%).
Most participants reported being in the health sciences (49.70%). Table 1 summarizes
participant characteristics. Mean MEDAS adherence scores were 8.50 £ 1.90 in the total
sample, 8.59 £ 1.98 among students, and 8.29 & 1.77 among professors. MEDAS score
adherence data are presented in Table 2.

Table 1. Baseline characteristics of participants (1 = 399).

Total (n = 399) Students (n = 272) Professors (n = 127)
Mean £ SD Mean + SD Mean + SD
Age 29.34 4+ 14.15 20.97 +3.71 47.28 +11.36
Frequency % Frequency % Frequency %

Gender

Males 158 39.6 96 35.5 62 48.8

Females 241 60.4 176 64.5 65 51.2
Study

Health Sciences 198 49.7 169 61.9 29 22.8

Education Sciences 143 35.8 103 38.1 40 31.5

Social Sciences 31 7.8 0 0 31 244

Administration 27 7.6 0 0 27 21.3
Place of origin

Melilla 228 57.1 148 54.2 80 63.0

Other Spanish territory 171 429 124 45.8 47 37.0

Table 2. Frequency of MD criteria achieved by university professors and students as determined by

MEDAS tool.
Total (n = 399) Students (n =272)  Professors (n = 127)
MD Recommendations Frequency (%) Frequency (%) Frequency (%)
Use of olive oil as the main source of fat 383 96.0 260 95.6 123 96.9
Consumption of >4 spoons (20 mL) of olive per day 343 86.0 233 85.7 110 86.6
Consumption of >2 portions (100 g) of vegetables per day 193 484 156 57.4 37 29.1
Consumption of >3 portions (pieces) of fruit per day 139 34.8 95 34.9 44 34.6

Consumption of <1 portion (100-150 g) of red meat, burgers, sausages, or cold

270 67.7 173 63.6 97 76.4

meat per day
Consumption of <1 portion (12 g) of butter, margarine, or cream per day 286 72.0 184 67.7 103 81.1
Consumption of <1 portion of soft or sugary drinks per day 275 68.9 174 64.0 101 79.5
Consumption of >1 portion of wine 41 10.3 14 5.1 27 21.3
Consumption of >3 portions (150 g) of legumes per week 164 41.1 133 489 31 244
Consumption of >3 portions (100-150 g) of fish or seafood per week 197 49.4 135 49.6 62 48.8
Consumption of <3 portions of industrial pastry per week 251 62.9 167 61.4 84 66.1
Consumption of >3 portions (30 g) of nuts per week 241 60.4 165 60.7 76 59.8
Preference of chicken meat, turkey, or rabbit to beef, pork, burgers, or sausages 332 832 241 88.6 91 717
(100-150 g)
Consumption of >2 portions of whole grains (with pasta, rice, or sauté meals) 282 707 216 79.4 66 500
per week

Mean SD Mean SD Mean SD
MEDAS Score 8.50 1.90 8.59 1.98 8.29 1.77

Students were more physically active than professors (mean difference = 1058 METs,
p <0.001) and had lower NA (mean difference = —1.70, p < 0.001). For the mental health
component of hrQOL, the difference between students and professors approached, but
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did not reach, significance (mean difference = 1.47, p = 0.053), with professors reporting
nominally better perceived mental health. MEDAS adherence scores for professors were
nominally lower (8.29 + 1.77) than students (8.59 + 1.98), though the difference did
not reach significance. For both the physical health component and NA, the professors’
scores were nominally better, (74.76 4= 7.78 and 18.47 4 7.25, respectively), although not
significantly different, than the students’ (73.09 £ 7.55 and 16.77 + 6.07, respectively)
(Table 3).

Table 3. State of health including lifestyle factors (i.e., physical activity, Mediterranean diet), health-related
quality of life, and emotional well-being of the total cohort and subgroups (values are means + standard

deviations).
Students (n =272)  Professors (n = 127) p
Mean + SD Mean £+ SD
hrQOL
Physical health component 73.09 £+ 7.55 74.76 + 7.78 0.238
Mental health component 53.24 +7.48 54.71 4+ 8.09 0.053
Emotional state
PA 31.60 £ 8.07 3391 +£7.76 0.574
NA 16.77 £ 6.07 18.47 £7.25 <0.001 ***
Physical activity
METs 2794.76 + 2975.76 1736.77 £ 2504.03 <0.001 ***
MEDAS score 8.59 +1.98 8.29 +1.77 0.195

hrQOL, health-related quality of life; PA, positive affect; NA, negative affect; METs, Metabolic Equivalent of
Task; MEDAS, Mediterranean Diet Adherence Screener. Between-group differences were analyzed using the
Mann-Whitney U. p-value: *** <0.001.

Regression results are presented in Table 4. For the total sample, the physical health
component (3 = 0.03, p = 0.03) and physical activity (3 = 0.00, p = 0.01) were significantly
positively associated with MEDAS scores. The association between MD adherence and PA
approached, but did not reach, significance (3 = 0.03, p = 0.05). Results are presented in
Table 4, as well as in Figures 1 and 2.

Table 4. Results of the regression model testing the relationship between MEDAS score and baseline
characteristics, hrQOL components, and physical activity in the total sample (N = 399).

MEDAS Score

Variable B (SE) 95% CI (Lower, Upper) B p
Intercept 6.78 (1.17) 4.49,9.06 <0.001 *
Sex (Ref = M) —0.35(0.20) —0.75,0.04 —0.09 0.08
Subgroup 2 —0.22 (0.21) —0.64,0.19 —0.05 0.29
Physical health component 0.03 (0.01) 0.00, 0.06 0.13 0.03 *
Mental health component —0.01 (0.02) —0.04,0.03 —0.03 0.65
PA 0.03 (0.01) 0.00, 0.05 0.11 0.05
NA —0.03 (0.02) —0.06, 0.00 —0.09 0.12
Physical activity (METs) 0.0001 (0.00003) 0.00, 0.00 0.129 0.01*

Note: ? Subgroup is comprised of professors and students; MEDAS, Mediterranean Diet Adherence Screener;
hrQOL, health-related quality of life; METs, Metabolic Equivalent of Task; SE, standard error; 3, standardized
coefficient; * p < 0.05.
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Figure 1. Scatter plot of the relationship between MEDAS score and physical activity. Note: MEDAS,
Mediterranean Diet Adherence Screener; METs, Metabolic Equivalent of Task.
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Figure 2. Scatter plot of the relationship between MEDAS score and the physical health component of
hrQOL. Note: hrQOL, health-related quality of life; MEDAS, Mediterranean Diet Adherence Screener.

4. Discussion

The present cross-sectional study examined adherence to the MD in a sample of
students and professors at the Melilla Campus of the University of Granada and tested
whether MD scores were associated with health behaviors and mental health factors,
including physical activity, PA, NA, and hrQOL. Students were more physically active
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and had lower NA compared to professors; however, MD adherence was similar across
the two groups. Higher MD adherence scores were associated with better scores on the
physical health component of hrQOL, and with higher physical activity scores. While
college students are frequently a target population for research, studies of professors
are less common. Additionally, few studies have compared the health behaviors and
subjective health of university students and professors. A large body of research has found
that lifestyle and mental health factors are suboptimal to disparately poor among college
students, e.g., [34,51-53]. Interestingly, we found that students and professors did not
significantly differ in most variables of interest, including MD score, perceived physical
health, and positive affect. This study, therefore, provides evidence that these factors
could be improved in both students and professors. Future research to develop lifestyle
interventions in university settings will be important to improve the health and well-being
of this population.

Students and professors differed significantly in two key areas: students reported
significantly more physical activity than professors, as well as significantly lower NA.
Physical activity generally declines with increasing age [54]; age-related differences between
students and professors may therefore contribute to the observed difference in physical
activity between the two subgroups. However, because neither students nor professors
met physical activity guidelines, efforts should be made to increase physical activity levels
overall. In contrast with our findings, past research has often reported that NA decreases
with increasing age [55-57]. However, one study reported that older adults are more likely
to experience increased NA in response to stress compared to younger adults [56]. The
present study did not examine stress, and we are unable to determine whether stress was
a factor in the observed results. More research examining the influence of stress among
university students and professors is needed to better understand its role in affecting
dynamics in the university setting.

Among students and professors in the present study, MEDAS scores were associated
with significantly more physical activity. The direction of this association cannot be de-
termined due to the cross-sectional study design. Still, this adds to a growing body of
research suggesting that health behaviors tend to cluster. For example, evidence suggests
that individuals with high-quality diets, including MD, tend to engage in more physical
activity or less sedentary behavior [58-60], in line with the present findings. Similarly, MD
adherence was significantly associated with the physical health component of the SF-36.
This could suggest that either those who feel physically well are more able to adhere to
a higher quality diet, and/or that consuming a higher quality diet leads to feeling better
physically. Longitudinal studies are needed. Additionally, the present study observed a
marginal association between PA and MD adherence (p = 0.054); while this association
did not reach statistical significance, the effect size is similar to the association between
MEDAS scores and the physical health component. Past research has yielded mixed results
regarding the association between PA and health behaviors, including diet [61]. Previous
research has found that MD adherence is associated with higher PA [62], while some studies
show no association [63]. Additional prospective longitudinal studies are needed to clarify
the association between the MD pattern and PA.

The finding that participants had low MD adherence scores is consistent with existing
research reporting low MD adherence in Spain [64] and declining MD adherence both
throughout the Mediterranean region and globally [65-67]. A longitudinal study published
in 2010 reported that MD adherence in Spain declined significantly from 1987 through 1997,
stabilized briefly, and then actually improved significantly from 2001 through 2005 [68].
However, it is unclear if this improvement has continued. More recent work has reported
low MD adherence in Spain, with Southeastern Spain having the lowest adherence [64],
while another study reported good adherence to the MD among university students in
Italy [69]. Nonetheless, the bulk of the evidence appears to demonstrate low levels of
adherence to the MD, especially among younger populations, in European and Mediter-
ranean nations, including Spain [64], Greece [70], Portugal [71], and Italy [59], as well
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as Croatia [72], Albania [73], Lithuania [74], and the Western Balkans broadly [75]. It is
important to note, however, that there is substantial variation in the way that MD is defined
across nations and individual studies [76], making comparisons across studies challenging.

There is evidence to suggest that the trend away from the traditional MD in the
Mediterranean region is strongest among younger populations [77]. We observed no differ-
ence in diet scores between professors and students, suggesting that the trend away from
the MD is a concern for both younger and middle-aged adults. At least one other previous
study also reported no differences in MD scores across age groups in the Mediterranean
region [78]. It is possible that other factors, such as socioeconomic status, may account
for the observed differences in MD adherence across the lifespan. Socioeconomic status
is consistently associated with diet quality and MD adherence, e.g., [71,79,80]. Higher
levels of education, specifically, are also associated with better adherence to the MD [59,78],
making the present finding of poor MD adherence in university professors particularly
troubling. Further, evidence suggests that economic decline may be a driving factor in de-
clining MD adherence, both in the Mediterranean population and globally [67,80]. Research
investigating effective methods for improving MD adherence, especially for populations of
low socioeconomic status, is needed.

While university students are common participants in scientific studies, research
regarding the health and health behaviors of university faculty is lacking. University
faculty are a highly educated group and are therefore likely to be aware of the importance
of maintaining good health behaviors. Despite this, our results suggest that health behaviors
are suboptimal in this population. Studies examining barriers to maintaining positive health
behaviors among faculty could be useful for fostering an environment that encourages
a healthy diet and lifestyle as part of the university experience. Additionally, given the
poor MD adherence and low levels of physical activity reported, interventions targeting the
health behaviors of university professors are warranted. Similarly, a large body of evidence
suggests that university students have particularly poor health behaviors [59,64,70-75],
in agreement with the present study. For example, studies conducted at the Universities
of Alicante, Albacete, Cuenca, Navarra, Madrid, Granada, and Huelva all reported that
adherence to the MD among students was low [81-85]. However, evidence identifying
effective interventions is lacking. Research regarding policies and practices that could
facilitate healthy behaviors for both professors and students could lead to substantial
health benefits for both groups. Universities should consider developing policies and
allocating resources to enable better health behaviors in both students and professors.

The present study is limited by the use of a cross-sectional design, which precludes
the ability to draw conclusions about the directionality of the associations. High-quality
longitudinal studies examining the relationship between a MD, physical activity, and
physical and mental health are needed. The study is further limited by the inclusion of
only self-reported measures; no biometric data were collected. Future research involving
biomarkers (e.g., cholesterol) and anthropometric measures (e.g., body mass index) would
be valuable. Such work would help clarify whether the present results regarding the
association between MD and health in students and professors hold when using more
objective measures of health, rather than self-reported perceived health-related quality of
life. Finally, the study is limited by the use of a convenience sample. While this sample may
be largely representative of students and faculty at the University of Melilla, our results
may not generalize to other universities or settings.

5. Conclusions

Health behaviors, including adherence to the MD quality scores and physical activity,
were suboptimal among both students and professors. Efforts to facilitate positive health
behaviors are warranted. A MD pattern was related to both perceived physical health
and physical activity. Promoting interventions that improve MD diet quality scores would
therefore be expected to improve both physical and mental health outcomes among students
and professors.
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