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 46 

Abstract 47 

 48 

Introduction: For young adults, the first year of higher education represents a period of transition into 49 

adulthood associated with an increased risk of developing depression, anxiety, and stress, which 50 

contribute to deteriorating physical and mental health. 51 

 52 

Methods: A longitudinal repeated measures study was conducted in first-year students at Universidad 53 

de los Andes, Colombia, in 2020. A self-administered questionnaire was completed by each student. 54 

The questionnaire included questions on sociodemographic characteristics, depressive symptoms, 55 

perceived stress, social capital, and lifestyle. This study had two measurements: one before the 56 

COVID-19 pandemic (01/20) and the other during the pandemic (08/20). A binary logistic regression 57 

was performed to assess the relationship between depressive symptoms, perceived stress, social capital, 58 

and lifestyles. A panel design was generated with the students who participated in both study periods. 59 

A fixed effects least squares model was estimated to analyze changes in mental health, lifestyles and 60 

social capital. 61 

 62 

Findings: A total of 609 (58.11%) first-year students participated in Phase 1. Forty-two percent of the 63 

participants had clinically relevant depressive symptoms with a simplified Beck’s Depression 64 

Inventory BDI-S above 35. Low levels of cognitive (OR: 1.25; 95% CI [0.86, 1.83]) and behavioral 65 

(OR: 1.88; 95% CI [1.16, 3.04]) social capital were associated with clinically relevant depressive 66 

symptoms. In Phase 2, 216 students from phase 1 participated (35.5%). Almost 30% of the students 67 

returned to live at home with their parents. Concerning physical activity, an increase in a sedentary 68 

lifestyle was observed (31.5%). We found that the levels of cognitive and behavioral social capital 69 

decreased, 12.0% and 24.5%, respectively. We observed a 6.5% decrease in students with clinically 70 

relevant depressive symptoms. When applying the least-squares model with fixed effects, it was found 71 

that good sleep decreased the risk of suffering from depressive symptoms by 14%, and smoking 72 

increased the risk of suffering from depressive symptoms by 23%. 73 

 74 

Conclusion: The study indicates that social capital plays a role in preventing depressive symptoms and 75 

promoting healthy lifestyles in this population.  76 

 77 

Keywords: social capital, mental health, depressive symptoms, lifestyles, university students. 78 

 79 

 80 

Introduction 81 

 82 

It is widely recognized that first-year university students are exposed to a variety of stressors when 83 

leaving the parental home and starting a new independent life (Aceijas et al., 2017). Students are often 84 

faced with increased responsibilities that require them to acquire greater autonomy, manage their 85 

lifestyle, and maintain their well-being (Moreno-Gómez et al., 2012). It is a period of susceptibility, 86 

given the insecurities and emotional pressure that can arise, and numerous risk factors for developing 87 

depression, anxiety, and stress are present (Eisenberg et al., 2013).  88 

 89 

Some of the changes experienced by young adults (defined as people between 15 and 25 years old; The 90 

Society for Adolescent Health and Medicine, 2017) are beginning college, less parental control, new 91 
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types of social activities, and frequent use of electronic devices. In addition, there is a decrease in 92 

physical activity, changes in eating habits, and an increase in stress levels (Eisenberg et al., 2013). All 93 

of these factors shape particular lifestyles in this population, which tends to be considered high risk 94 

(Varela-Arévalo et al., 2016). Some of these young people drink alcohol above the recommended 95 

weekly limit and start to use tobacco out of curiosity and to cope with their insecurity and low self-96 

esteem (Barreto Niño et al., 2018; Deliens et al., 2015). These behavioral changes during the first years 97 

of college are not solely due to individual decisions but are also driven by the environment (Laya, 98 

2011).  99 

 100 

The social determinants of health model is one way to understand the social, economic, and 101 

environmental factors that determine the health status of individuals or populations (Aguirre, 2011). 102 

This model considers at multiple levels factors that influence health behaviors (Fujiwara & Kawachi, 103 

2008). One of these factors is social capital. The study of social capital allows for the identification of a 104 

set of components implicit within a social organization (Bravo Vallejos, 2017). The components of 105 

social capital include belonging to social groups and participating in collective actions, among others 106 

(Kawachi et al., 2008). Social capital is comprised of two dimensions: cognitive and behavioral. 107 

Cognitive social capital considers interpersonal trust and social cohesion (Bravo Vallejos, 2017). 108 

Behavioral social capital encompasses the externally visible characteristics of social organization and 109 

behavioral manifestations of network connections and civic engagement (Bravo Vallejos, 2017).  110 

 111 

Studies that have analyzed the association between social capital and lifestyles have shown that the 112 

strengthening of social networks can eradicate risk behaviors in the general population that are harmful 113 

to health, such as alcohol consumption (Valente et al., 2004). Perceptions of higher levels of cognitive 114 

social capital are associated with a lower risk of developing major depression (Salmerón Ruiz et al., 115 

2017). High levels of social capital were also associated with regular moderate to vigorous physical 116 

activity in young people. In general, these studies concluded that high levels of social capital are 117 

associated with adherence to healthy lifestyles and better health perception (Valente et al., 2004; 118 

Salmerón Ruiz et al., 2017; Balestrieri et al., 2018). Such studies in young adults, especially first-year 119 

university students, are rare both globally and in Colombia (Backhaus et al., 2020). 120 

The Social Capital and Student Health Study (SPLASH study) evaluated the prevalence of depressive 121 

symptoms and the importance of social capital levels on these symptoms in university students from 12 122 

countries worldwide in 2018–2019 (Backhaus et al., 2020). Colombia was not included in the SPLASH 123 

study, so implementing the SPLASH protocol at Universidad de los Andes will provide relevant 124 

information about university students’ social capital levels and mental health. The Universidad de los 125 

Andes is an interesting case, because policies were implemented in recent years that resulted in 126 

students from diverse socioeconomic and cultural backgrounds entering the university, making it a 127 

more varied and inclusive institution. 128 

Mental health concerns have taken on much greater prominence due to the COVID-19 pandemic. The 129 

pandemic has especially impacted young adults, whose life routines have been disrupted, notably 130 

requiring forced social confinement as one of the measures to prevent the spread of the virus (Ihm et 131 

al., 2021). This restriction has had significant implications for mental health, which are reflected in 132 

psychological problems such as stress and depression (Pierce et al., 2020). The measures taken to 133 

contain the spread of the virus have impacted everyone around the world, but one of the most affected 134 

groups is the student population (Ordorika, 2020). The closures of educational institutions and the shift 135 

to virtual education have caused changes in students’ social life and lifestyles, due to social isolation, 136 
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social distancing, and fewer activities with peers (Díaz Palacios et al., 2020). Available data have 137 

shown that slightly more than half of college students experienced worsening mental health in 2020, 138 

including increased stress, anxiety, and depression (Chaturvedi et al., 2021). Social capital provides 139 

several benefits during crises, and communities with high social capital respond more effectively than 140 

those with low levels of social capital (Pitas & Ehmer, 2020). 141 

 142 

Most studies on mental health and social capital have been done in school and adult populations within 143 

developed countries (Emmering et al., 2018; Ke et al., 2019; Mieziene et al., 2019; Novak et al., 2016). 144 

In contrast, few studies have evaluated this relationship in developing countries, such as Colombia 145 

(Harpham et al., 2004). Therefore, this research was conducted at Universidad de los Andes in Bogotá, 146 

Colombia, in 2020 to analyze the relationship between depressive symptoms, lifestyles, and levels of 147 

social capital through a repeated measures study, utilizing two measurements: before and during the 148 

COVID-19 pandemic. 149 

 150 

Research Methods 151 

 152 

Study Design 153 

 154 

A longitudinal repeated measures study was performed to analyze the relationship between depressive 155 

symptoms and stress levels, lifestyles (physical activity, alcohol consumption, smoking, diet, and 156 

sleep), and social capital levels in first-year students at Universidad de los Andes, Bogotá, Colombia.  157 

 158 

Study Setting 159 

 160 

Data collection was conducted at the beginning of the first semester and again at the beginning of the 161 

second semester. The first phase of data collection was carried out from January 21 to February 24, 162 

2020. A self-administered questionnaire was provided electronically to 609 first-year students, under 163 

the supervision of the research team. Participation was voluntary and students gave their assent or 164 

informed consent depending on whether they were adolescents or adults. 165 

 166 

The second data collection phase was scheduled for August. The same methodology used for the first 167 

collection phase was to be employed. Due to the COVID-19 pandemic, however, it was necessary to 168 

adjust this methodology because all classes were now virtual. Instead, an e-mail with the survey link 169 

was sent to all participants in August. Initially, 5% of the Phase 1 participants answered the survey. A 170 

weekly reminder e-mail was sent to achieve a larger sample size. The second phase was conducted 171 

from August 12 to November 27, 2020 and had a response rate of 37.8%. 172 

 173 

Sample Size 174 

 175 

The sample size was calculated based on the prevalence of depressive symptoms in Colombia (26%) 176 

since the study’s primary aim was to evaluate the relationship between depressive symptoms and social 177 

capital. Thus, based on this data, and with a sensitivity of 95%, a margin of error of no more than ±5%, 178 

and estimating probable losses and incomplete data, we estimated that a minimum sample size of 580 179 

students was required. 180 

 181 
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Participants 182 

 183 

The target population consisted of first-year students from Universidad de los Andes. For participant 184 

selection, an e-mail was sent to each of the 30 academic program coordinators. Detailed information 185 

about the project was attached. Twenty-five coordinators responded and allotted 30 minutes in their 186 

introductory classes to administer the questionnaire. Participants were between 15 and 24 years of age, 187 

were in their first semester, had begun their studies at the Universidad de los Andes in the 2020–2021 188 

academic period, and were enrolled full-time. Participants who had re-entered the university were 189 

excluded from the study. The sample comprised 609 students in the first phase and 216 students in the 190 

second phase. In both phases, only first-year students of the Universidad de los Andes were included. 191 

 192 

Variables and Measurements 193 

 194 

The questionnaire used was designed for the Social Capital and Student Health Study (SPLASH study), 195 

contained 74 questions, required approximately 20 to 25 minutes to complete, and evaluated the 196 

following components: sociodemographic characteristics, social capital, mental health, and lifestyles. 197 

The SPLASH study questionnaire was used in our research to permit comparison with SPLASH study 198 

results from other countries (Backhaus et al., 2020). The dependent variable was depressive symptoms, 199 

and the independent variables were sociodemographic characteristics, social capital, perceived stress, 200 

lifestyles, and self-rated health. Descriptions of each of these variables and their respective 201 

measurement scales is found in Table 1. 202 

 203 

Data Analysis Strategy  204 

 205 

The database was reviewed to evaluate for plausibility and checked for missing data. Statistical 206 

analysis was carried out using Stata 16 software. A descriptive analysis of each of the variables was 207 

performed to characterize the sample and determine social capital levels, depressive symptoms, 208 

perceived stress, and lifestyles. Analysis of the variables associated with depressive symptoms was 209 

performed using Pearson´s chi-square test. To assess changes in outcomes between Phases 1 and 2, we 210 

applied McNemar´s test for categorical variables paired with two categories and the adjusted 211 

McNemar´s test, Symmetry (asymptotic), for categorical variables paired with more than two 212 

categories. 213 

 214 

A binary logistic regression was carried to estimate the association between clinically relevant 215 

depressive symptoms, social capital, perceived stress, and other variables related to lifestyles. The 216 

relationship between clinically relevant depressive symptoms and each of the independent variables: 217 

Demographic data, levels of social capital, stress, and lifestyles (physical activity, alcohol and tobacco 218 

consumption, diet, and sleep) were estimated using a hierarchical conceptual model with backward 219 

elimination of the variables. At each level of analysis, variables with a p-value ≤ of .2 were retained in 220 

the model. In the final model, the variables that were statistically associated (p < .05) with the outcome 221 

were included (see Figure 1). 222 
 223 

A panel was generated with the students who participated in the study in Phases 1 and 2. Several 224 

models were tested, making the assumption that people are independent between the two sampling 225 

points, and contrasted with an ordinal least squares model with fixed effects. Ultimately, the data 226 

obtained in the least-squares model were analyzed, since this model was more appropriate than 227 

assuming that these data were independent. 228 

 229 
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 230 

Findings 231 

Descriptive Analysis of Phase 1 232 

In Phase 1, 636 of 1048 first-semester students voluntarily participated in this study. Of those, 609 233 

(58.11%) met the inclusion criteria (see Figure 2). Mean age of the participants was 17.25 + 1 and a 234 

majority were men (63.22%). Most of the participants belonged to the engineering program. A BDI-S 235 

greater than 35, indicating the presence of clinically relevant depressive symptoms, was observed in 236 

42% of participants (Table 2). 237 

 238 

Factors Associated With Depressive Symptoms 239 

 240 

Table 3 and Table 4 show the results of the unadjusted and adjusted regression model, respectively. 241 

Both low levels of cognitive (OR: 1.25, 95% CI [0.86, 1.83]) and behavioral social capital (OR: 1.88, 242 

95% CI [1.16, 3.04]) were associated with clinically relevant depressive symptoms, but only behavioral 243 

capital was statistically significant. Females (OR: 1.90, 95% CI [1.30, 2.75]) were associated with a 244 

higher risk of presenting clinically relevant depressive symptoms.  245 

 246 

Students who perceived their health as fair/poor (OR: 6.68, 95% CI [2.46, 18.18]), as well as, those with 247 

high levels of stress (OR: 4.04, 95% CI [1.78, 9.17]), were at higher risk of having clinically relevant 248 

depressive symptoms. Among lifestyle factors, not sleeping well (OR: 3.09, 95% CI [2.07, 4.60]) was a 249 

significant risk factor. 250 

 251 

Comparing Results From Phase 1 and Phase 2 252 

 253 

Due to the pandemic, a change from face-to-face to a virtual modality in data collection was conducted 254 

for Phase 2. Of the 609 students who participated in Phase 1, 35.5% of them responded to the Phase 2 255 

questionnaire (n = 216; see Figure 2).  256 

 257 

Phase 1 was conducted in January and February 2020, thus before the COVID-19 pandemic, and Phase 258 

2 was carried out during the pandemic in August through November 2020. In Phase 2, the average age 259 

of the students was 17.8 + 1 and 57.41% of the students in this sample were men. 260 

 261 

The presence of clinically depressive symptoms increased by 6.5% in Phase 2, but this change was not 262 

statistically significant. During Phase 1, a significant percentage of students reported living in a 263 

relative’s house, in a university residence, or a rented house. During Phase 2, we observed a significant 264 

shift in residence, with a large majority of students residing at their parents’ house (83.3%; see Table 265 

5).  266 

 267 

Among the lifestyles that were evaluated, we observed significant changes in physical activity. The 268 

level of physical activity reported before the pandemic was higher than what students reported doing 269 

during the pandemic. Instead, there was an increase in the amount of time students remained seated 270 

during the day. More than half of students reported in Phase 2 that they sat for more than 10 hours a 271 

day. We observed significant decreases in both alcohol and tobacco consumption, along with a 272 

significant improvement in diet during Phase 2. 273 

 274 
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Concerning social capital, we found that levels decreased for both cognitive and behavioral dimensions 275 

of social capital. There was a 6.5% decrease in students with clinically relevant depressive symptoms 276 

and a 1.4% decrease in mental health stress levels. 277 

 278 

Evaluating the results of the least-squares model with fixed effects, we found that only two of the 279 

assessed variables showed a statistically significant association with depressive symptoms. Sleeping 280 

well decreased the risk of suffering depressive symptoms by 14%. Smoking increased the risk of 281 

suffering depressive symptoms by 23% (see Table 6). 282 

Discussion 283 

This is the only study of university students that assessed the presence of clinically relevant depressive 284 

symptoms and the relationship with levels of social capital, perceived stress, and lifestyles both before 285 

and during the COVID-19 pandemic. The main results included a clinically relevant depressive 286 

symptom rate of 42.2%, an 88% higher risk of depressive symptoms among participants with low 287 

levels of behavioral social capital, 90% higher risk in women, 300% higher risk in participants with 288 

high levels of perceived stress, and 200% higher risk in participants who do not sleep well. Regular 289 

moderate physical activity was a protective factor against depressive symptoms. Sleeping well 290 

decreased the risk of suffering depressive symptoms by 14%. Smoking, on the other hand, increased 291 

that risk by 23%. 292 

Similar to the finding of Backhaus et al. (2020), we found that the prevalence of clinically relevant 293 

depressive symptoms among first-year university students was 42.2%. We also found that 24.1% of 294 

students have thought about committing suicide. In comparing results with the SPLASH study and the 295 

prevalence rates of other countries, the rate of depressive symptoms we observed is not as low as the 296 

one in Belgium (22%), but it is not as high as Brazil’s (86%). Our result is similar to that obtained in 297 

Oman (41%) and Taiwan (40%). According to the results of the SPLASH study, the prevalence of 298 

depressive symptoms among university students is inversely proportional to levels of social capital 299 

(Backhaus et al., 2020). Our results are consistent with these findings and with those from other studies 300 

(Backhaus et al., 2020; Kawachi et al., 2008; Nielsen et al., 2015; Silva et al., 2016). Our analysis 301 

showed that students with low social capital levels had greater odds of presenting with clinically 302 

relevant depressive symptoms. 303 

Within the total sample, we found high levels of social capital among the students: 82.6% had high 304 

levels of behavioral social capital and 66.5% with high levels of cognitive social capital. Although it is 305 

evident that low levels of social capital are associated with clinically relevant depressive symptoms, we 306 

note that this association is only statistically significant for behavioral social capital. Individuals with 307 

high behavioral social capital levels may receive more outstanding social support from their social 308 

networks (Silva et al., 2016). Therefore they have less social isolation and a lower risk of depression 309 

(Ngin et al., 2018). Based on some published studies, high levels of social capital have been a 310 

protective factor for mental health by preventing not only depression but also anxiety and by favoring 311 

healthy lifestyles such as regular physical activity, a balanced diet, and less substance use (Kawachi et 312 

al., 2008; Loch et al., 2015; Mieziene et al., 2019). The literature also highlights the protective role of 313 

social capital in reducing stress levels, a known risk factor for depression (Murayama et al., 2012). 314 

We observed that women are 90% more likely than men to have depressive symptoms. These data 315 

correspond with those reported in other studies, which reported that, due to sociocultural factors, 316 
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women tend to express their emotions and therefore more readily admit when they have depressive 317 

feelings (Ngin et al., 2018). Of the students with high levels of stress, 55% were female, which may 318 

also explain why females have a higher prevalence of clinically relevant depressive symptoms in our 319 

results. 320 

Another factor associated with clinically relevant depressive symptoms was perceived stress. We found 321 

that most of the sample (98.85%) reported having moderate to high levels. Of the total number of 322 

students who reported high stress levels, 77.5% had a BDI-S > 35. Students often experience stress for 323 

reasons related to their academics, such as lack of time to complete assigned tasks, too many courses, 324 

exam preparation, and exposure to classwork. These academic stressors are a subset among other 325 

factors that generate high stress levels in this population. First-year students, in particular, are more 326 

likely to report higher stress rates due to lack of time for other activities and academic overload. 327 

Although upper-level university students continue to perceive these factors as stressors, they attenuate 328 

to some extent over time (Murayama et al., 2012).  329 

Regarding lifestyle results, we found that less than 10% of the students reported participating in 330 

vigorous exercise. Of the participants who only engaged in a low-intensity activity, such as walking, 331 

almost half (48.96%) reported having depressive symptoms, indicating that moderate and vigorous 332 

physical exercise can act as a protective factor. These findings are consistent with those reported in the 333 

SPLASH study (Backhaus et al., 2020). When comparing the results of Phase 1 and Phase 2, we 334 

observed a decrease in physical activity among participants and a corresponding increase of 31.5% who 335 

reported sitting for more than 10 hours a day. This shift from an active to a sedentary lifestyle could be 336 

explained by the impact that this pandemic has had on the routines of individuals. In general, social 337 

confinement and working and studying virtually have caused this population to remain more sedentary 338 

than it is normally (Chaturvedi et al., 2021). A meta-analysis conducted to evaluate the factors involved 339 

in the relationship between physical activity and depression showed a biological component (Aceijas et 340 

al., 2017). Also, physical activity decreases stress levels, and attending the gym or participating in 341 

exercise groups provides new social connections. Hence, the importance of promoting physical activity 342 

directly impacts physical and mental health, and contributes to increasing the levels of social capital, 343 

which in turn is a protective factor against the development of clinically relevant depressive symptoms 344 

(Silva et al., 2016).  345 

Analysis of the paired data showed that tobacco use was found to increase the risk of depression. A 346 

study of Korean college students showed that smoking was associated with depression and suicidal 347 

behavior, at least in part, because adolescents are more vulnerable to nicotine sensitivity, which is 348 

associated with effects on cognitive function (Lee & Lee, 2019). On the other hand, getting a good 349 

night’s sleep is a protective factor for the development of depression. It has been shown that sleep, 350 

especially in young people, is fundamental for maintaining normal body functions. So young people 351 

with poor sleep habits will negatively impact their neurocognitive functions and emotional well-being, 352 

which can aggravate academic difficulties (Kabrita & Hajjar-Muça, 2016). Thus, it is important to 353 

promote the importance of a healthy lifestyle for its potential to prevent the development of depression 354 

(Sarris et al., 2014). 355 

The World Health Organization states that mental disorders are important causes of morbidity and 356 

mortality globally, noting that one in four people will develop a mental disorder at some point in their 357 

lives (Aceijas et al., 2017). It is also essential to highlight the impact that the COVID-19 pandemic has 358 

had on the general population. It altered the daily routines of all people globally, which is reflected in 359 
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the observed increase in mental illnesses and unhealthy lifestyles that have occurred during the 360 

pandemic (Valdivieso et al., 2020).  361 

We discovered other interesting findings when comparing the results of Phase 1 with those of Phase 2. 362 

Almost 30% of the students returned to live at home with their parents as a result of the pandemic. Of 363 

this group, nearly 38% reported depressive symptoms, which was lower than among those who lived at 364 

a relative’s home, college residence, or in a rented house. A survey conducted among university 365 

students in India reported that living at home with parents favored mental health due to the family 366 

environment and good relationships with parents (Chaturvedi et al., 2021). In contrast, students who 367 

move out of their family home have to socialize with new people and establish a new social network, 368 

which may increase their stress levels and affect their mental health (Pierce et al., 2020).  369 

Our results support the importance of implementing strategies to increase the levels of social capital 370 

among young adults, taking into account that this will impact both students’ mental health by reducing 371 

stress levels and physical health by acquiring healthy lifestyles. In the context of the pandemic, 372 

implementation of these findings will be of great utility. Recent studies support what we found: That 373 

high levels of social capital have contributed to some populations being less affected by the measures 374 

used to cope with this pandemic (Chaturvedi et al., 2021; Pitas & Ehmer, 2020; Wong & Kohler, 375 

2020). 376 

We need additional studies that evaluate the social capital in Latin American contexts to help determine 377 

the causes of poor health outcomes. We also need studies that contribute to the development and 378 

implementation of interventions that strengthen social capital in different communities and strategies to 379 

promote healthy lifestyles in this population. 380 

Implications 381 

The COVID-19 pandemic has had an impact on the lives of people, and young adults in particular, 382 

across the globe. Prior to the pandemic, university students comprised a population considered 383 

particularly vulnerable to mental health problems. Apart from general stressors that students experience 384 

when starting university, the COVID-19 pandemic has brought unprecedented stress to students (Ngin 385 

et al., 2018). Our study’s findings on the mental health of students at Universidad de Los Andes and 386 

their lifestyles provide additional evidence of the stressors that university students experience, the 387 

unique experience of being a student during a pandemic, and the value of things like social capital to 388 

help protect a person’s mental and physical health. 389 

 390 

Thus, based on our findings and what is available in the literature, it is important to maintain existing 391 

programs provided by the university in which students can socialize and communicate their needs and 392 

experiences. Universidad de los Andes has a variety of services available, such as counseling, advising, 393 

academic support, and leisure time strategies focused on positively impacting the health and well-being 394 

of students. Increasing the availability of places that favor socialization and the practice of sports or 395 

other activities that promote a healthy lifestyle, will remain fundamental to mitigate the impact of the 396 

transition to university life, in this case, aggravated by the current pandemic in our country and in other 397 

university settings. 398 

 399 
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Strengths and Limitations 400 

 401 

This study has some limitations that must be acknowledged. The data collection methods were adapted 402 

prior to the pandemic health emergency. The first phase was conducted in person during January and 403 

February 2020 on the university campus. The second phase, scheduled for August 2020, was conducted 404 

entirely online. Due to this, the response rate in Phase 2 was much lower. During the planning of the 405 

second phase, we were already facing the COVID-19 pandemic, so we had to change the data 406 

collection methodology from face-to-face to virtual. We lost almost 65% of the students who 407 

participated in the first phase. Nonetheless, we matched the data and obtained interesting findings, but 408 

just from the descriptive analysis. However, one of the strengths to highlight is that this is the only 409 

study of university students that assessed the presence of clinically relevant depressive symptoms and 410 

the relationship with levels of social capital, perceived stress, and lifestyles both before and during the 411 

COVID-19 pandemic. 412 

 413 

With regard to the questions used to assess lifestyles, and in particular the physical activity 414 

questionnaire, in which recall bias is possible, it is believed that self-reporting measures of physical 415 

activity may be less accurate than direct measures (Romero-Blanco et al., 2020). 416 

 417 

Conclusions 418 

This study identified a high percentage of first-semester students at Universidad de los Andes with 419 

clinically relevant depressive symptoms. Among students who reported having high levels of social 420 

capital, they had no changes in depressive symptoms despite the COVID-19 pandemic. The health of 421 

students has to be prioritized and put at the top of public health agendas, highlighting that one of the 422 

factors that could positively impact their health is social capital.  423 

 424 
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 426 
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Table 1 577 

Description of Study Variables and Their Respective Measurement Scales 578 

 579 
Variable Description 

Dependent  

Depressive 

symptoms 

The simplified Beck Depression Inventory (BDI-S) was used. The BDI-S measures the 

frequency of depressive symptoms (e.g., hopelessness, irritability) as well as physical 

symptoms (e.g., fatigue, loss of appetite). The modified inventory is a six-step 

frequency scale, which uses a 6-point Likert scale response format ranging from 0 

(never) to 6 (almost always). The inventory asks one to indicate how one’s current life 

feels about “I am sad” or “I look discouraged toward the future.” The score ranges from 

0 to 100, and a BDI-S score of more than 35 suggests clinically relevant depression 

(Sauer et al., 2013). 

Independent  

Sociodemographic 

characteristics 

This component had 13 questions, inquiring about the participant’s age, nationality, 

marital status, the program in which he/she was enrolled, data on the participant’s 

parents. Regarding socioeconomic status, the socioeconomic stratum of the 

participant’s place of residence and perception of sufficient income to cover monthly 

expenses were asked. These components were evaluated to determine their effect on the 

other study variables (Caro and Cortés, 2012). 

Social capital The Integrated Questionnaire for the Measurement of Social Capital, which was 

validated by the World Bank, evaluated six dimensions of social capital: Groups and 

networks, trust and solidarity, collective action and cooperation, information and 

communication, social cohesion and inclusion, and empowerment and political action. 

There were 14 questions that assessed these six dimensions of social capital results 

were divided into low and high levels of social capital (Grootaert et al., 2004). 

Self-rated health Students were asked how they perceived their health. Answers were divided into 

fair/poor health versus good/very good/excellent. 

Perceived stress Perceived stress was measured using the Cohen Perceived Stress Scale, a 10-item scale 

that assesses the extent to which a respondent finds life situations stressful. The 

questions focus on how respondents find their lives unpredictable, uncontrollable, and 

overloaded. It uses a 5-point Likert scale response format ranging from 0 (never) to 4 

(very often; Andreou et al., 2011). 

Lifestyles  

Alcohol consumption  This component was based on the Audit-C questionnaire, which included three 

questions that assess the frequency with which participants consume alcoholic 

beverages, how many drinks they consume in a typical day, and how often they drink 

six or more alcoholic beverages in a day. Students’ answers were classified into low-

risk and high-risk drinkers (Seth et al., 2015). 

Smoking This part of the questionnaire included six questions developed by the WHO, which 

asked whether the participant smoked, and if the answer was yes, how often and how 

much they smoked, and whether they had reduced this habit or quit smoking. Students 

were divided into non-smokers and smokers (Bruin et al., 1996). 

Physical activity The validated IPAQ instrument was used, which consisted of 7 questions that evaluated 

the frequency with which the participants performed physical activity of low, moderate, 

and vigorous intensity. For the analysis, we calculated the METs score, and based on 

their score, determined whether a student performed low, moderate, or vigorous 

physical activity (Hagströmer et al., 2006). 

Eating and sleeping  This questionnaire included two questions that evaluated if the participant’s diet was 

balanced and if the participant slept well. 
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Table 2 580 

Sociodemographic Characteristics and Lifestyles of University Students With and Without Depressive 581 

Symptoms 582 

 Total sample 

Not clinically 

relevant 

(BDI-S < 35) 

Clinically 

relevant 

(BDI-S > 35)  

 n % n % n % p-value 

Total 609 100 352 57.80 257 42.20  

Sex       < .001* 

Male 385 63.22 250 64.94 135 35.06  

Female 224 36.78 102 45.54 122 54.46  

 

Age 

      

.276 

15–17 407 66.83 229 56.27 178 43.73  

18–24 202 33.17 123 60.89 79 39.11  

 

Socioeconomic status 

      

.847 

Low 265 43.51 152 57.36 113 42.64  

High 344 56.49 200 58.14 144 41.86  

 

Housing first phase 

      

.025 

Parents’ home 330 54.19 205 62.12 125 37.88  

Relative’s house 72 11.82 30 41.67 42 58.33  

University residence 95 15 51 53.68 44 46.32  

Rented house 90 14.78 52 57.78 38 42.22  

Other 22 3.61 14 63.64 8 36.36  

 

Program 

      

< .001* 

Engineering 351 57.64 231 65.81 120 34.19  

Social sciences 150 24.63 69 46.00 81 54.00  

Sciences 38 6.24 16 42.11 22 57.89  

Health sciences 37 6.08 22 59.46 15 40.54  

Directed studies 30 4.93 12 40.00 18 60.00  

Architecture and arts 3 0.49 2 66.67 1 33.33  

 

IPAQ physical activity 

categories 

      

.001* 

Low physical activity 

level 

335 55.01 171 51.04 164 48.96  

Moderate physical 

activity level 

231 37.93 151 65.37 80 34.63  

Vigorous physical 

activity level 

43 7.06 30 69.77 13 30.23  

 

Sedentariness: Time 

spent sitting in a working 

day 

       

.003* 

1–4 hours 184 30.21 121 65.76 63 34.24  

5–9 hours 327 53.69 187 57.19 140 42.81  

10 hours or more 98 16.09 44 44.90 54 55.10  

 

Heavy episodic drinking 

      

.533 

Low-risk drinkers 430 70.61 252 58.60 178 41.40  

High-risk drinkers 179 29.39 100 55.87 79 44.13  

 

Smoking status 

      

.225 

Nonsmoker 595 86.04 308 58.78 216 41.22  

Ever smoker 85 13.96 44 51.76 41 48.24  
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Balanced diet 

      

< .001* 

Yes 369 60.59 243 65.85 126 34.15  

No 240 39.41 109 45.42 131 54.58  

 

Sleep: Do you sleep well 

and feel rested? 

      

< .001* 

Yes 212 34.81 158 74.53 54 25.57  

No 397 65.19 194 48.87 203 51.13  

 

Self-rated health 

      

< .001* 

Good 574 94.25 347 60.45 227 39.55  

Fair/poor 35 5.75 5 14.29 30 85.71  

 

Suicide ideation 

      

< .001* 

No suicidal ideation 462 75.86 325 70.35 137 29.65  

Yes, at least once 147 24.14 27 18.37 120 81.63  

 

Perceived stress 

      

< .001* 

Low stress 7 1.15 6 85.71 1 14.29  

Moderate stress 562 92.28 337 59.96 225 40.04  

High stress 40 6.57 9 22.50 31 77.50  

 

Social capital: Cognitive 

dimension 

      

.01* 

Low cognitive social 

capital level 

204 33.50 103 50.49 101 49.51  

High cognitive social 

capital level 

405 66.50 249 61.48 156 38.52  

 

Social capital: Behavioral 

dimension a 

      

.001* 

Low behavioral social 

capital level 

106 17.43 46 43.40 60 56.60  

High behavioral social 

capital level 

502 82.57 305 60.76 197 39.24  

 

Bonding bridging 

      

.207 

Bridging social capital 407 66.83 228 56.02 179 43.98  

Bonding social capital 202 33.17 124 61.39 78 38.61  

Note. N = 609. 583 
a The total does not add up to 609 due to missing data. 584 
* p < .05. 585 
  586 
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Table 3 587 

Binomial Logistic Regression Showing the Crude Risk of Depressive Symptoms Among University 588 

Students 589 

 Clinically relevant  

depressive symptoms 

 (BDI-S > 35)  

 

 

 Unadjusted OR 95% CI p-value 

Proximal level: Sociodemographic 

characteristics 

   

Sex    

Female  2.21 [1.58, 3.09] < .001* 

Male 1.00   

Age    

15–17 1.21 [0.86, 1.70] .277 

18–24 1.00   

Socioeconomic status    

Low 1.03 [0.75, 1.43] .847 

High  1.00   

Social capital: Cognitive dimension    

Low cognitive social capital level  1.57 [1.11, 2.20] .010* 

High cognitive social capital level 1.00   

Social capital: Behavioral dimension a    

Low behavioral social capital level 2.02 [1.32, 3.09] .001* 

High behavioral social capital level 1.00   

Intermediate level 
   

Self-rated health    

Fair/poor  9.17 [3.51, 23.99] < .001* 

Good 1.00   

Perceived stress    

Low stress 0.25 [0.30, 2.09] .200 

Moderate stress 1.00   

High stress 5.16 [2.41, 11.04] < .001* 

Smoking status    

Ever smoker 1.32 [0.84, 2.10] .226 

Nonsmoker 1.00   

Heavy episodic drinking    

High-risk drinkers 1.12 [0.79, 1.59] .533 

Low-risk drinkers  1.00   

Sleep: Do you sleep well and feel rested?    

No  3.06 [2.12, 4.42] < .001* 

Yes 1.00   

IPAQ physical activity categories    

Low physical activity level  1.00   

Moderate physical activity level 0.55 [0.39, 0.78] .001* 

Vigorous physical activity level 0.45 [0.23, 0.90] .023* 

Note. N = 609. OR = odds ratio. 590 
a The total does not add up to 609 due to missing data. 591 
* p < .05.  592 
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Table 4 593 

Results for Binomial Logistic Regression, Displaying Adjusted Odds Ratios and 95% Confidence 594 

Intervals for Depressive Symptoms 595 

 596 
 Model  

 Adjusted OR 95% CI p-value 

Proximal level: Sociodemographic 

characteristics 

   

Social capital: Cognitive dimension    

Low cognitive social capital level 1.25 [0.86, 1.83] .244 

High cognitive social capital level 1.00   

Social capital: Behavioral dimension a    

Low behavioral social capital level 1.88 [1.16, 3.04] .010* 

High behavioral social capital level 1.00   

Age    

15–17 1.12 [0.76, 1.65] .594 

18–24 1.00   

Sex    

Male 1.00   

Female 1.90 [1.30, 2.75] .001* 

Intermediate level    

Self-rated health    

Good 1.00   

Fair/poor 6.68 [2.46, 18.18] < .001* 

Perceived stress    

Low stress 0.26 [0.28, 2.31] .225 

Moderate stress 1.00   

High stress 4.04 [1.78, 9.17] .001* 

Sleep: Do you sleep well and feel rested?    

Yes 1.00   

No 3.09 [2.07, 4.60] < .001* 

IPAQ physical activity categories    

Low physical activity level 1.00   

Moderate physical activity level 0.66 [0.45, 0.97] .032 

Vigorous physical activity level 0.59 [0.28, 1.26] .175 

Intraclass correlation coefficient 0.21 [0.13, 0.35] < .001* 

Note. N = 609. OR = odds ratio. 597 
a The total does not add up to 609 due to missing data. 598 
* p < .05.  599 
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Table 5 600 

Sociodemographic Characteristics and Health-Related Behaviors of University Students With and 601 

Without Depressive Symptoms 602 

 Phase 1 Phase 2   

 n % n % Difference p-value a 

Total 216 100 216 100   

Sex       

Male 124 57.41 124 57.41   

Female 92 42.59 92 42.59   

Age 17.19 + 0.85 b 15–21 c 17.76 + 0.92 b 16–22 c 0.57 + 0.80 b < .001* 

15–17 154 71.30 97 44.91   

18–24 62 28.70 119 55.09 26.39 < .001* 

Socioeconomic status       

Low 103 47.69 103 47.69   

High 113 52.31 113 52.31   

Housing        

Parents’ home 117 54.17 180 83.33 29.16 < .001* 

Relative’s house 24 11.11 21 9.72 –1.39  

University residence 35 16.20 2 0.93 –15.27  

Rented house 33 15.28 13 6.02 –9.26  

Other 7 3.24   –3.24  

Program       

Engineering 115 53.24 115 53.24   

Social sciences 60 27.78 60 27.78   

Sciences 20 9.26 20 9.26   

Health sciences 13 6.02 13 6.02   

Directed studies 6 2.78 6 2.78   

Architecture and arts 2 0.93 2 0.93   

IPAQ physical activity categories       

Low physical activity level 124 57.41 152 70.37 12.96 .001* 

Moderate physical activity level 84 38.89 60 27.78 –11.11  

Vigorous physical activity level 8 3.70 4 1.85 –1.85  

Sedentariness: Time spent sitting in a 

working day 

      

1–4 hours 50 23.15 11 5.09 –18.06 < .001* 

5–9 hours 124 57.41 95 43.98 –13.43  

10 hours or more 42 19.44 110 50.93 31.49  

Heavy episodic drinking       

Low-risk drinkers 164 75.93 182 84.26 8.33 .004* 

High-risk drinkers 52 24.07 34 15.74   

Smoking status       

Nonsmoker 195 90.28 205 94.91 4.63 .018* 

Ever smoker 21 9.72 11 5.09   

Balanced diet       

Yes 132 61.11 150 69.44 8.33 .016* 

No 84 38.89 66 30.56   

Sleep: Do you sleep well and feel 

rested? 

      

Yes 69 31.94 70 32.41 0.47 .908 

No 147 68.06 146 67.59   

Self-rated health       

Good 204 94.44 205 94.91 0.47 .763 

Fair/poor 12 5.56 11 5.09   

Depressive symptoms       

Not clinically relevant (BDI-S < 35) 110 50.93 96 44.44   

Clinically relevant (BDI-S > 35) 106 49.07 120 55.56 6.49 .061 

Suicide ideation       

No suicidal ideation 156 72.22 155 71.76 0.46 .869 
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Yes, at least once 60 27.78 61 28.24   

Perceived stress       

Low stress 2 0.93 2 0.93  .891 

Moderate stress 192 88.89 189 87.50 –1.39  

High stress 22 10.19 25 11.57 1.38  

Social capital: Cognitive dimension       

Low cognitive social capital level 60 27.78 86 39.81 12.03 .001* 

High cognitive social capital level 156 72.22 130 60.19   

Social capital: Behavioral dimension       

Low behavioral social capital level 42 19.44 95 43.98 24.54 < .001* 

High behavioral social capital level 174 80.56 121 56.02   

Bonding bridging       

Bridging social capital 147 68.06 186 86.11 18.05 < .001* 

Bonding social capital 69 31.94 30 13.89   

Note. N = 216. 603 
a McNemar test for paired categorical variables with two categories and adjusted McNemar test, Symmetry (asymptotic) for paired 604 
categorical variables with more than two categories. b Mean + SD. c Range. 605 
* p < .05. 606 
  607 
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Table 6 608 

Results of the Least-Squares Model With Fixed Effects, Showing Coefficients and 95% Confidence 609 

Intervals for Depressive Symptoms 610 

 Model  

 Coefficient 95% CI p-value 

Proximal level: Sociodemographic 

characteristics 

   

Social capital: Cognitive dimension    

High cognitive social capital level 0.03 [–0.09, 0.16] .600 

Social capital: Behavioral dimension a    

High behavioral social capital level –0.08 [–0.20, 0.46] .220 

Age    

18–24 0.05 [–0.10, 0.19] .530 

Intermediate level    

Self-rated health    

Good –0.01 [–0.31, 0.28] .933 

Perceived stress    

Moderate stress –0.13 [–0.62, 0.36] .608 

High stress 0.06 [–0.45, 0.57] .814 

Sleep: Do you sleep well and feel rested?    

Yes –0.15 [–0.26, –0.03]  .012 

IPAQ physical activity categories    

Moderate physical activity level –0.11 [–0.26, 0.04] .144 

Vigorous physical activity level 0.19 [–0.12, 0.50] .227 

Smoking status    

Ever smoker 0.23 [–0.001, 0.47] .051 

Intraclass correlation coefficient 0.71 [0.14, 1.28] .015* 

Note. N = 216. 611 
a The total does not add up to 216 due to missing data. 612 
* p < .05.  613 
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Figure 1 614 

The Hierarchical Conceptual Model of Factors Associated With Depressive Symptoms 615 

 616 
  617 
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Figure 2 618 

Collection Phase Flowchart 619 

 620 
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