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ORIGINAL
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Abstract

Sleep quality in college students has been related to anxiety and depressive symptomatology. However, the 
available statistics have been focused on students from Health Sciences thus preventing to know whether the 
same problematic is observed in students from other Majors. We applied the scales DASS-21, PSQI, and EAT-26 
to 80 Mexican undergraduate students enrolled to any of the first three semesters of Majors in Administration, 
Industrial Engineering, or Medicine. We report that the percentage of students with abnormal scores in anxiety 
(33.33%) and poor sleeping quality (71.43%) was higher in Administration students. By using a logistic regres-
sion model, we show that anxiety scores can be explained by stress level, poor sleep quality, depression scores, 
and by the Major of study. Our findings show that anxiety management is needed for students to alleviate other 
emotional affections and improve sleep quality, particularly for those of Social Sciences.

Keywords: Students, Depression, Eating Habits, Sleep, Youth

Resumen

La calidad del sueño en estudiantes universitarios ha sido relacionada con la ansiedad y síntomas depresivos. Sin 
embargo, las estadísticas disponibles muestran un sesgo hacia estudiantes de Ciencias de la Salud impidiendo 

1	 Correspondence: Sofía González-Salinas, Department of Genetics. Busch Campus. Rutgers University. 145 Bevier Road, 
Piscataway New Jersey, United States of America. P.O. 08554., Telephone: 001-1-732-2137214., email: sophieglzs@gmail.com 
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Around half of patients who suffer depression had 
their first depressive episode before the age of 20 
(Burke et al., 1991). Similarly, anxiety disorders pre-
sent around the age of 21 (Lijster et al., 2017). Due 
to this early emergence of mood disorders, college 
students represent a population at risk. In college 
students, the incidence of depression locates between 
12 and 39.2%, the incidence of stress is around 20%, 
and anxiety presents in about 50% of them (Bayram 
& Bilgel, 2008; Eller et al., 2006; Gan et al., 2011; 
Manelic Rocha & Ortega-Soto, 1995; Rezaei et al., 
2018; Riveros et al., 2007; Wong et al., 2006). Impor-
tantly, scores of depression, anxiety, stress, and eating 
disorders in students are known to be correlated (Gan 
et al., 2011; Rezaei et al., 2018).

Another important aspect that can affect stu-
dents’ performance is sleeping quality as one of its 
functions is to promote memory consolidation (Cair-
ney et al., 2015; Wiesner et al., 2015). Furthermore, 
sleep abnormalities have been correlated with high 
levels of anxiety and depression (Afandi et al., 2013; 
Alvaro et al., 2013; Dinis & Bragança, 2018; Rezaei 
et al., 2018). A majority of the literature regarding 
students’ sleep quality has been focused on students 
from Health Sciences (Medicine, Nursing, and Den-
tistry) finding that poor quality of sleeping varies 
from 1.5% to 67.6% of the community (Elagra et 
al., 2016; James et al., 2011; Lezcano et al., 2014; 
Nojomi et al., 2009; Rezaei et al., 2018; Rosales 
et al., 2007; Silva et al., 2016). Furthermore, from 
17.3% to 36.6% of students of Health Sciences show 
abnormal somnolence levels during the day (Abdul-

ghani et al., 2012; Ez ElArab et al., 2014; Giri et al., 
2013; Silva et al., 2016).

Besides the lack of statistics about sleep quality 
of students from Majors other than Health, it has 
not been clearly defined whether the level of anxiety, 
depression, and eating habits differs among students 
from other Majors. The work of Bayram and Bilgel 
(2008) shows that Turkish students from Social and 
Political Sciences have higher scores of anxiety as 
compared to those studying Basic Sciences, Enginee-
ring or Medicine. On the other hand, the work of 
Manelic Rocha and Ortega-Soto (1995) found that 
the level of depression in Mexican students from 
Social Sciences and Engineering was similar. Additio-
nally, eating behaviors did not differ among students 
from Art, Science and Technical Majors (Gan et al., 
2011).

The simultaneous assessment of depression, 
anxiety, and stress is of high relevance as these mood 
affections have been linked to substance abuse, sui-
cide behavior, risky behavior, self-esteem problems, 
and low scholar achievements (Elias et al., 2011; Flei-
sher & Katz, 2001; Maldonado et al., 2013; Nepon 
et al., 2010; Smith & Book, 2008).

We present statistics on the mental health, sleep 
quality, and eating habits of students from three diffe-
rent Majors (Administration, Industrial Engineering, 
or Medicine) from a small Professional School loca-
ted in Hidalgo, Mexico. Participants shared a very 
similar environment (around 30 students per group, 
similar size and equipment inside the classrooms, 
same evaluation system, similar duration of cour-

así conocer si la problemática está presente en estudiantes de otras áreas. Se aplicaron las escalas DASS-21, 
PSQI y EAT-26 a 80 estudiantes mexicanos de licenciatura pertenecientes a los primeros tres semestres de las 
carreras en Administración, Ingeniería Industrial y Medicina. Se reportó que la proporción de estudiantes con 
puntajes anormales de ansiedad (33.33%) y con calidad pobre de sueño (71.43%) fue estadísticamente mayor 
en aquellos pertenecientes a la carrera de Administración. Usando un modelo logístico de regresión se encontró 
que los puntajes de ansiedad son explicados por el nivel de estrés, la calidad pobre de sueño, los puntajes de 
depresión y por la carrera de estudio. Los hallazgos muestran que el manejo de la ansiedad entre los estudiantes 
es necesario para aliviar otras afecciones emocionales y mejorar la calidad del sueño, especialmente en los 
estudiantes universitarios de las Ciencias Sociales.

Palabras Clave: Universitarios, Depresión, Hábitos Alimenticios, Sueño, Jóvenes
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ses per semester, and same academic regulations). 
We consider that this setting allows more confident 
interpretations to be made regarding whether mental 
health is differently affected according to the Major 
of study. We found that a higher percentage of Admi-
nistration students showed abnormal anxiety scores 
compared to students from the other Majors and that 
they also had poorer sleeping habits as compared to 
Industrial Engineering students. Our logistic regres-
sion model shows that anxiety scores are impacted by 
the Major of study to a similar extent as poor sleep 
quality and depression.

Method

Design of the study

Two hundred twenty eight students of Administra-
tion, Industrial Engineering or Medicine enrolled at 
a public university from Hidalgo, Mexico were asked 
to participate in the study. The participants joined the 
study during the first three semesters of their under-
graduate program. An electronic questionnaire elabo-
rated by using Google Forms was applied within the 
first two months of the beginning of the semester. The 
electronic questionnaire included the Spanish ver-
sion of the Depression, Anxiety, and Stress Scale-21 
(DASS-21) (Gurrola Peña et al., 2006), the Pittsburgh 
Sleep Quality Index (PSQI) (Adorno-Nuñez et al., 
2016), and the Eating Attitudes Test (EAT-26) (Cons-
taín et al., 2017). Other general data as age, gender, 
and economic status were also recorded. A commit-
tee conformed by specialists in Psychology, Medicine, 
Biomedicine, and Engineering from Escuela Superior 
Tepeji del Río and Escuela Superior de Atotonilco de 
Tula reviewed and approved the electronic question-
naire. The students were informed that their answers 
were going to be used only for research purposes and 
that their identity would not be revealed at any stage 
of the investigation. The participants that agreed 
to participate gave informed consent by providing 
their name and email. The electronic questionnaire 
was sent to them afterwards and participants were 
allowed to submit their answers within the following 
two weeks. The application of the questionnaire was 

performed following the ethical standards stated in 
the Helsinki Declaration of 1964, as revised in 2013 
(Declaration of Helsinki, 1964). 

Participants

Eighty students successfully completed the question-
naire (35% of retention), 36 men and 44 women 
(Table 1). The mean age of the participants was 19.61 
years. The socioeconomic status of the participants 
located between medium-low, and medium. All the 
included participants declared not being under any 
medical treatment or to have any important clinical 
condition.

Psychological instruments 

The DASS-21 has been validated in the Mexican 
population (Gurrola Peña et al., 2006) and in other 
Spanish speaking communities (Antúnez & Vinet, 
2012; Román et al., 2016). The DASS-21 composed 
by 21 items evaluates depression, anxiety, and stress 
symptoms over the previous week. The range of 
values for normal symptomatology for depression, 
anxiety, and stress were taken as 0-4, 0-3, and 0-7 
respectively. Students with scores higher than the afo-
rementioned ranges were categorized as abnormal for 
the respective variable.

The PSQI was previously validated in Spanish 
speakers (Adorno Nuñez et al., 2016; Huamaní et 
al., 2006; Jiménez-Genchi et al., 2008; Lezcano et 

Table 1
Number of participants and age

Major By Major By Major and gender 
Average 

age(years)

Administration 21
Male 8 19.63

Female 13 20.23

Industrial 
Engineering

26
Male 19 20.05

Female 7 18.43

Medicine 33
Male 9 19.89

Female 24 19.17
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al., 2014); this scale evaluates the general quality 
of sleep during the last month. We used the PSQI 
Spanish scale reported by Grupo de Trabajo de la 
Guía de Práctica Clínica para el Manejo de Pacien-
tes con Insomnio en Atención Primaria (2009). The 
total score is divided into 7 components and the sum 
of all the components constitutes the global PSQI; 
values of 5 or above indicate poor sleep quality. The 
number of real hours of sleep was calculated by sub-
tracting the time it took them to fall asleep from the 
total hours they remained in bed, this value is a part 
of the PSQI.

The EAT-26 has been previously validated in Spa-
nish speaking communities (Constaín et al., 2017; 
Rivas et al., 2010). This test is conformed by 26 
items; scores of 20 or higher indicate concerns regar-
ding body weight, body shape, and eating.

Statistical analysis

The Chi-square test was used to compare the propor-
tion of students categorized as normal and abnormal 
in the different variables (Majors or Gender). The 
Shapiro-Wilk test was used to test whether the scores 
obtained in the different scales followed a Normal 
distribution. As we found that most of the groups did 
not follow a Normal distribution, we decided to use 
non-parametric statistics for the comparisons among 
groups. To compare among Majors, the Kruskal-Wa-
llis rank sum test was applied followed when appro-
priate by the Dunn’s test (Bonferroni correction for 
multiple comparisons). The Wilcoxon test was used 
to compare the scores between male and female stu-
dents. We tested the correlation among Depression, 
Anxiety, Stress, PSQI, and EAT-26 scores by using a 
Pearson correlation test; the data from all the Majors 
was analyzed as one group. Multivariate logistic 
regression analysis was performed where anxiety 
scores were the predicted variable and Depression, 
Stress, PSQI, Major, and Gender were the predictor 
variables. The second model took PSQI as the pre-
dicted variable and Depression, Anxiety, Stress, and 
Gender as the predictors. Major was recoded as 
Administration=1 and Industrial Engineering and 

Medicine=0. The R software version 3.5.1 was used 
for statistical analysis and for graph design (R Core 
Team, 2018).

Results

Depression, anxiety, and stress among 
students from different majors

We found that the age of the students did not differ 
among Majors (H(2) = 2.46, p = .29), or between gen-
ders (H(1) = 0.77, p = . 38) (Table 1). The proportion 
of students with abnormal scores of depression, and 
stress symptomatology did not differ among Majors 
(Depression: X2 (2, N = 80) = 3.19, p = .20; Stress: 
X2 (4, N = 80)= 5.37, p = .068). However, abnormal 
anxiety symptomatology was more frequently obser-
ved in Administration students (X2 (2, N = 80) = 9.54, 
p = .008) (Table 2).

The scores of depression, anxiety, and stress did 
not differ among Majors (Depression: H(2) = 3.06,  
p = . 22; Anxiety: H(2) = 3.48, p = .18; Stress: H(2) = 
3.10, p = .22) (Figure 1).

Sleep quality and eating attitudes

The proportion of students with poor sleep quality 
was higher in Administration students (X2 (2, N 
= 80) = 7.80, p = .02) (Table 2). Furthermore, the 
PSQI scores differed among Majors (H(2) = 8.44, 
p = .015) being higher in Administration students 
compared to Industrial Engineering students (p 
= .014) (Figure 1). When the hours of real sleep 
were compared among college Majors, we obser-
ved significant differences (H(2) = 7.36, p = .025). 
The number of hours of real sleep was shorter in 
Administration students compared to Industrial 
Engineering students (p = .032); there were no other 
significant differences (Figure 1).

The proportion of students with problematic 
eating attitudes did not vary among Majors (X2 (2, 
N = 80) = .17, p = .92) (Table 2). There were neither 
differences in the EAT-26 scores among Majors (H(2) 
= .69, p = .71) (Figure 1).
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Table 2
Percentage of students with normal and abnormal scores according to their Major

Variable Category Administration Industrial Engineering Medicine

Depression
Normal 80.95 96.15 81.82

Abnormal 19.05 3.85 18.18

Anxiety
Normal 66.67 96.15 90.91

Abnormal 33.33 3.85 9.09

Stress
Normal 71.43 96.15 81.82

Abnormal 28.57 3.85 18.18

PSQI
Normal 28.57 69.23 54.55

Poor 71.43 30.77 45.45

EAT-26
Normal 95.24 92.31 93.94

Abnormal 4.76 7.69 6.06

Figure 1. Boxplot of scores obtained in the DASS-21 (Depression, anxiety, and stress), PSQI, number of real hours of sleep, and EAT-26. A=Administration, IE=Industrial 
Engineering, M=Medicine. Each triangle represents the score from one participant. Values below the dotted gray line were considered normal. * p < 0.05.
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Gender differences

The proportion of male and female students with 
abnormal scores in the DASS-21 was not different 
(Depression X2 (1, N = 80) = 0.90 p = .34; Anxiety X2 
(1, N = 80) = .13, p = .72; Stress X2 (1, N = 80) = .68, 
p = .42) (Table 3). The scores obtained in the DASS-
21 neither differed between genders (Depression p = 
.69; Anxiety p = .89, Stress p = .15).

The percentage of male and female students with 
abnormal sleeping habits did not show statistical 
differences (X2 (1, N = 80) = .52, p = .47) (Table 
3). The scores obtained in the PSQI neither differed 
between genders (p = .64).

Similarly, the proportion of male and female stu-
dents with abnormal scores in the EAT-26 was not 
statistically significant (X2 (1, N = 80) = .054, p = 
.82). The scores obtained in the EAT-26 scales neither 
differed between genders (p = .93).

Correlation analysis for Depression, 
Anxiety, Stress, PSQI, and EAT-26 scores

We next tested whether the scores of the different sca-
les were correlated. We found a significant correlation 
among Depression, Anxiety, Stress, and PSQI scores 
(Table 4). EAT-26 scores were significantly correlated 
only with depression (Table 4).

Multivariate logistic regression analysis 
for anxiety and sleep quality

We wanted to identify which variables explained 
anxiety, as the proportion of students with abnor-
mal scores was higher in Administration. We found 

that stress levels were highly related to anxiety while 
depression, sleep, and Major of study were also statis-
tically significant in the regression model but, with a 
lesser contribution. We also observed that the gender 
did not reach statistical significance in this regression 
model (Table 5. Model 1). A regression model was 
also tested for sleeping quality; anxiety was the only 
statistically significant variable related to sleep qua-
lity (Table 5. Model 2).

Discussion 

Our study presents recent statistics about mental 
health in Mexican undergraduate students. Previous 
work showed that anxiety is observed in around 50% 
of the students, our study shows that in Mexican stu-
dents the symptomatology is mild as only 13.75% of 
the students show abnormal anxiety. The percentage 
of students with abnormal anxiety increases when we 
divide the students according to their college Major: 
33.33% of Administration students suffer from 
abnormal anxiety compared to 3.85% and 9.09% 
of Industrial Engineering and Medicine students, res-
pectively. These results agree with those of Bayram 
& Bilgel (2008) that showed that Turkish students 
from Social and Political Sciences had higher scores 
of anxiety as compared to those studying Basic Scien-
ces or Engineering. Altogether, students from Social 
Sciences might be at higher risk of developing anxiety 
disorders. Recent work has shown that relaxation 
techniques implemented in medical students improve 
their quality of life after a two-month intervention 
(Dehghan-Nayeri & Adib-Hajbaghery, 2011). This 
type of intervention needs to be tested in students 
from Social Sciences.

Previous work, using the Beck’s Depression 
Inventory, showed that depressive symptoms occur 

Table 3
Percentage of male and female students with normal and abnormal scores

Depression Anxiety Stress PSQI EAT-26

Gender Normal Abnormal Normal Abnormal Normal Abnormal Normal Poor Normal Abnormal

Male 91.60 8.34 83.33 16.67 88.89 11.11 58.33 41.67 91.67 8.33

Female 81.82 18.18 88.64 11.34 79.55 20.45 47.73 52.27 95.45 4.55
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in 11.8% of Mexican students (Manelic Rocha & 
Ortega-Soto, 1995); here, we report that using the 
DASS-21, abnormal depressive symptomatology 
is observed in 13.75% of the students. The percen-
tage of the two works is similar and confirms that 
Mexican students have minor depressive affections. 
We did not find evidence in favor of a relationship 
of depressive symptomatology and the college Major 
similar to the findings of Bayram and Bilgel (2008) 
in Turkish students. We also found that 16.25% of 
Mexican students had abnormal stress scores; this 
percentage is similar to other works that show that 
20% of students show abnormal stress levels. We nei-
ther found evidence about differences in stress scores 
among Majors. Overall, depression and stress levels 
in college students might be explained by factors not 
related to the academic environment (e.g. personal 
relationships, underlying psychological conditions) 
while anxiety could be a product of differences in the 
Major of study.

In terms of sleep quality, we found that 47.5% of 
all participants had poor sleeping habits. The highest 
proportion of students with poor sleeping habits was 

observed in Administration students, 71.43%. The 
PSQI scores were higher and the number of hours 
of real sleep was shorter also in Administration stu-
dents compared to Industrial Engineering students. 
Thus, Administration students have important slee-
ping problems that could be affecting their academic 
performance and their health status. The high use of 
social media in college students has been related to 
poorer sleep quality (Afandi et al., 2013); specifically, 
the risk is higher if social media is checked 30 min 
before going to bed (Levenson et al., 2016, 2017). 
It is important to notice that the high use of social 
media is related not only with sleep disturbances 
but also with depressive symptomatology (Lin et al., 
2016). Thus, sleeping disturbances in youth related to 
social media use is an emerging problem that should 
be further studied. To better understand why the 
sleeping quality differed among Majors we need to 
test in a future study specific aspects of the acade-
mic programs such as number of hours that students 
devote to homework and the load, type (individual or 
group), and frequency of assignments.

We report that only 6.25 % of the Mexican stu-
dents showed abnormal scores in the EAT-26. Our 
finding might reflect that Mexican students have little 
concerns about their eating habits. This result was 
unexpected as the Mexican inquiry ENSANUT 2016 
reported that 36.3% of adolescents between 12-19 
years are overweight or obese while in adults who 
are older than 20 years the prevalence grows up to 
71.2% (Instituto Nacional de Salud Pública, 2016). 
The EAT-26 is focused on concerns about eating too 
much; the application of other scales that address the 

Table 4
Correlation analysis combining all the Majors

Anxiety Stress PSQI EAT-26

Depression 0.67* 0.68* 0.49* 0.37*

Anxiety --- 0.75* 0.58* 0.15(p=0.187)

Stress --- --- 0.47* 0.19(p=0.089)

PSQI --- --- --- 0.05(p=0.674)

Note: r values (Pearson) are reported. *p<0.01

Table 5
Multivariate logistic regression for anxiety and sleep (PSQI)

Model 1. Predicted variable: Anxiety Model 2. Predicted variable: PSQI

  Estimate p-value   Estimate p-value

Intercept -1.132 0.2615 Intercept 7.588 7.75e-11

Depression 2.173 0.033 Depression 1.443 0.1533

Stress 5.474 5.75e-07 Anxiety 2.635 0.0102

PSQI 2.635 0.0102 Stress -0.003 0.998

Major (Administration) 2.19 0.0317 Major (Administration) 1.36 0.1778

Gender (Female) -1.756 0.0833 Gender (Female) 0.191 0.8489
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type of food, eating schedules, and physical activity 
may be more appropriate to evaluate the Mexican 
student community (Ha et al., 2016; Roura et al., 
2016). However, we found that eating habits were 
correlated with depression giving support to previous 
work done in students from Malaysia (Gan et al., 
2011).

We did not find a significant relationship of gender 
to any of the studied variables. Our lack of gender 
differences in sleeping quality agrees with previous 
work that showed that PSQI scores do not differ 
between male and female students (Afandi et al., 
2013; Rezaei et al., 2018). Eating habits in Malaysian 
students from different Majors are neither related 
with the gender similar to what we report in the pre-
sent study (Gan et al., 2011). A previous work done 
in Mexican students showed that depression levels, 
evaluated with the Beck Depression inventory, did 
not differ between male and female students (Manelic 
Rocha & Ortega-Soto, 1995). However, other stu-
dies that used the DASS-42 or the Emotional State 
Questionnaire (EST-Q) reported a relationship of 
depression, anxiety, and stress with gender (Bayram 
& Bilgel, 2008; Eller et al., 2006; Wong et al., 2006). 
The aforementioned studies are difficult to be compa-
red directly as they differ in the instrument that was 
applied, the college Majors included, and the sample 
size. Our study presents a limitation to assess strong 
conclusions about gender due to the small sample 
size used. This limitation becomes more accentuated 
when we divide the students by Major, as there are 
already differences in the proportion of male and 
female students that study each of the Majors. To 
rule out that the gender is not related to depression, 
anxiety, and depression scores in Mexican students, a 
future study with a higher sample size that includes 
students from several Majors is required.

Our study supports an interrelationship of depres-
sion, anxiety, stress, and sleeping quality. It is well 
established that people with mood disorders have a 
wide range of difficulties with sleep quality. Moreo-
ver, recent work suggests that poor sleep quality 
could be a risk factor of future onset of mood disor-
ders and other psychiatric affections (Rumble et al., 
2015). Our results suggest that the poor sleep quality 

observed in Social Sciences students could put them 
at a higher risk of future onset of mood disorders 
compared to Medicine or Engineering students.

Finally, based in our regression analysis, anxiety 
appears to be a “hub” of emotional and health dis-
turbance as it was tightly related to stress, poor sleep 
quality, depressive symptomatology, and the Major 
of study. A broader study including other Majors 
such as Psychology, Social Work or Political Sciences 
would give more support to our findings. Further-
more, it remains to be clarified whether particulari-
ties of the course (working load, teaching strategies), 
characteristics of the population (e.g. if they work, 
live by their own, marital status) or underlying mood 
affections in students from Social Sciences explain the 
increased anxiety and poor sleep habits. The contri-
bution of Major of study to explain anxiety levels, 
with similar significance as depression, and sleeping 
quality, suggests that more attention should be paid 
to students from Social Sciences as they might be at 
higher risk of emotional affections.

Conclusion 

Our work shows that a higher proportion of Admi-
nistration students have abnormal anxiety scores 
and they have poorer sleep quality as compared to 
Industrial Engineering students thus supporting the 
hypothesis that the Major of study is related to men-
tal health problems. It seems promissory that psy-
chotherapies focused on anxiety management could 
alleviate abnormalities in other areas of students’ 
life. Furthermore, our findings revealed that mental 
health counseling and additional research studies are 
required in students from Social Sciences.
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